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SCIENTIFIC WORTHIES. 

XXXV.-— Eduard Suess, 

A MONO the living loaders of geology none Ls more j 
widely known and more highly honoured than 
Eduard Suess. The amount and value of his original 
wntributions to science, the broad, philosophic grasp 
he has displayed of every department of research on 
which he has entered, the vivid, imaginative insight 
which has enabled him to marshal a multiplicity of 
scattered facts into connected order and wsequence, the 
unwearied industry with which ho has made himself 
acquaint'd with the geological literature of almost 
twery country on the face of the globe, and the noble 
march of the literary style in which he has clothed not 
a little', of his reasoning and speculation,, have com- 
bined to give him a place apart, like that of one of 
the great masters in the heroic age of geology. Full 
of years and honours, and president of the Academy of 
Sciences, he still moves as the centre of the scientific 
life of Vienna, still enriches the world with his im- 
pressive pictures of the structure and history of the 
earth, and still manifests an ardent interest and 
enthusiasm in all that concerns the advancement of 
tiatural knowledge. 

But for a w«uve of change in the world of commerce 
we might have claimed Suess as an Englishman, and 
his achievements might have added their lustre to the 
scicntHic fame of thi.s country instead of Austria, for 
he was born in London and spent here the earliest 
years of his childhood. His father, who was a native 
of Saxony, had settled here as a German merchant, 
importing wool from Bohemia, and it was during the 
residence of the family in London that the eldest son 
and future geologist was born pn August 20,, 1831. 
When wool began to arrive in abundance from the vast 
sheep-runs of the Australian colonies, the,’ trade m the 
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Bohemian product declined so much that at last, in 
November, 1834, tbe Suess family left England for 
Prague. The father in 1845 became a partner in a 
great industrial establishment in Vienna, and that city 
was thenceforth the family home. It had been at first 
intended that the son should enter the same business, 
and accordingly at the end of the usual school train- 
I ing he was placed in the polytechnic school. But it 
soon became apparent that his natural bent did not 
in the commercial direction, but wholly towards 
natural history studies. As early as the year 1850, 
when he was only nineteen years of age, he ventured 
upon his first publication— a short sketch of the geology 
of Carlsbad and its mineral waters, specially prepared 
for the use of foreigners. So completely had his tastes 
now decided his future life that in the following 
year he was appointed an assistant in the Imperial 
Museum of Vienna, and thus made his formal entry 
into the official ranks of science. From that day until 
now the long intervening half-century, though un- 
eventful in personal experiences, has been with him 
a time of ceaseless industry and fruitful research. A 
few more specially notable epochs in his career may 
here be noticed. 

In the vast palgeontological collections of the Vienna^ 
Museum Suess found a wide domain for, the exercise 
of his powers of observation and comparison. He at , 
first specially devoted himself to * the study, of the 
brachiopods of the Palaeozoic and Mesozoic formations, 
and for some ten years continued to publish the results 
of his researches among these interesting and; im- 
portant fossils, but with incursions into other depart- 
ments of the animal kingdom, which displayed a 
general enthusiasm for biological inquiry from the geor 
logical point of view. His zeal and ability were soon 
recognised by his being appointed in 1857, at the age 
of twenty-six, professor in the university. In 1862 he 
relinquished his post in the museum and devoted him-, 
self thenceforth to the duties of his cEdir. It was, in, this, 

^ early part of his life .that he entered upon those sfiidtes;; 
in pal^geography on which , his scientific ,,rdhp:wh,\^ 
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now largely rests. As far back as 1863 he published 
a brief statement of the results to which his inquiries 
had led him as to the former connection of northern 
Africa with southern Europe. In 1855 married the 
daughter of Dr. Strauss, a distinguished physician in 
Prague, and then entered on a life of great domestic 
happiness, which largely contributed to the success of 
a strenuous career wherein science and politics came to 
be strangely blended. 

From his youthful days, when he described the Carls- 
bad springs, he had been interested in underground 
waters, and among the inquiries which he pursued 
while attached to the museum was one that embraced 
the relations of the soil and water supply of Vienna to 
the life of its inhabitants. In 1862 ho published a 
small volume on this subject,^ in which he gave a 
comprehensive account of the economic geology of the 
district. At that time the city was suffering from an 
impure water supply and consequent typhoid fever. 
The luminous essay of the young professor at once 
attracted attention. He was the same year elected 
into the town council, that he might give the benefit 
of his advice in the steps to be taken towards the 
attainment of better sanitary arrangements. He 
boldly advocated a scheme lor bringing the abundant 
pure water of the Alps into Vienna by means of an 
aqueduct no kilometres in length. This project, 
eventually adopted, was brought to a successful termin- 
ation in 1873. So grateful were his fellow-citizens 
for the signal service thus conferred on them that they 
bestowed on him their highest civic distinction by elect- 
ing him an honorary burgess. By this time he had 
made his mark in the town council as one of its most 
useful and able members, so that it was not surprising 
that he should have been chosen as one of the parlia- 
mentai'y representatives. For more than thirty yeans 
he sat in the Austrian Parliament as a powerful leader 
of the Liberal party, only retiring in 1896, when 
advancing age made the strain of the two-fold life as 
a politician and man of science too great to be longer 
borne. When the political history of the country 
during the last half of the nineteenth century comes 
to be written, a prominent place in it will be given 
^o Eduard Suess. 

But it is his scientific work that has to be chiefly 
dwelt upon here. As an enthusiastic and able teacher 
he has exerted a notable influence on the successive 
generations of students at the university, until after 
forty-four years he resigned his professorship in the 
summer of 1901. Throughout his career he has shown 
a keen interest in those branches of geology which 
more especially deal with the evolution of the earth’s 
rarface features. The problems of mountain-building 
were suggested to him by his excursions among the 
eastern Alps, and in 1875 his views were so far matured 
that he published a little volume entitled “ Die 
Entstehung der Aljjen. ” This work contains the germ 
of those later conffibutions to science which have placed 

P®*" Boden der Stadt Wien nach seiner BUdungsweise, BeschafFenheit 
und semen Beziehungen 2um Burgerlichen Leben.” (Vienna, *862.) ’ 
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him on so copspicuou.s an emincnct' among the 
geologists of the day. It sketches th(i general prin- 
ciples of moLintain-architectuns (jspec'ially revealed by 
a study of the Alpine chain. But ht‘ did not ronfino 
his view to the particular with which he was him- 
self • i>ersonally familiar. Aln^ady his eye lookt'd out 
on the wider effects of th(i luu^qual eon traction of the 
t(Trostrial crust, and .swept across the European con- 
tinent eastwards into Asia, and westwards across the 
Atlantic into America. He still held the getUTal belief 
in the upheaval and depression of continental an^as, 
and dwelt on the evidence of these moveinenls in 
Scandinavia, which he has since rejected with much 
elaboration of argument. 'Fo thoughtful students of 
the science this treatise, in its firm hold of detail com- 
bined with singularly vivid povv(‘rs of gi'neralisatiun,. 
was full of suggestiven(‘ss. But the iiUen^st and im- 
portance of its subject did not obtain g(‘neral rea)g- 
nition until it was followed ten years afterwards (1885) 
by the first volume of the great Atillitz d<‘r Krde 
— the work which has chiefly given Sut‘ss his place 
among his contcmporari(‘s, and by which his name will , 
be handed down to future time. 

In its striking arrangement of subjects, in iU 
masterly grouping of details which, notwithstanding 
their almost bewildering multiplicity, are all linked 
with each other in leading to broad and imprt'ssive con- 
clusions, and in the measured cadc^nce (if its finer 
passages, the “ Antlitz ” may bo reg(jrd<‘d as a noble? 
philosophical poem in which the story of eontitients 
and the oc(.‘ans is told by a seer gifted with ran* pow<»rs 
of insight into the past. The order tif treatment is 
not that of a syst;emalic l(*xt-bot>k. On the contrary, 
the? casual n‘ad(‘r who looks over the tronietUs of the 
chaptcirs might suj)p<hS(; tluan (o cotisist of a series oi 
dejsultory essays whii no very d(‘ar setpiemu^ of llKUight. 
Yet a iiiore l(‘isurely study sooti shows him lunv closely 
interwovcjii is the textun* of whole (‘ompositkm. 
He is astonislu*d at the. almost incredibh* range erf 
literature which the autlior must have consulted, and 
he finds hinis(*lf borne onward page after page by (fa? 
luminous array of facets and the brilliant conchisi(in«^ 
drawn from them. From the aneienl; traditions of ihct 
Deluge he is led through other human n‘e(>rds, and 
made to see by what combination of physical ('on- 
ditions changes are worked on the .surface of tin* earth. 
Upheaval and subsidence, volcanic <,n'uption«, the 
elevation of mountain-chains, th(j depression of st*n- 
basins, the structure and disposition of continents, Uio 
formation and boundaries of the dirfer(*ut oceans in 
the past as well as at (ho pn^sent day, the successive 
plications that in the course of g(‘(>logical tinier have 
produced the land areas and mouutain-range.s of the 
globe— in short, the gradual evolution of the existing 
topography of the surface of the globc-dhis vast thente 
is here treated with a fulness of knowledge and m 
breadth of view which are to be found in no other 
author. 

The work at once commanded attcjnfion among the 
geologists of every country, and the influence of itife 
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teaching before long became apparent in geological 
literature. It was first translated into Frtaich in an 
edition which, thanks to the singular erudition of its 
editor, M. E. dc Margerie, has been so enrichc?d with 
footnotes as to become an invaluable work of ref(‘rencc 
for published papers in eveiw department of the wide 
rangt^ of subjects whereof it treats. Within the last 
few months the first volume of an English translation 
by Miss Hertha Sollas, under the direction of her 
fattier, Prof. Sollas, of Oxford, has been issued by the 
Clarendon Pn‘ss. The labours of Prof. Suess Jirc thus 
placed within the reach of all English-spciaking 
geologists in a version which reads more like an 
original treatise in our language than as the trans- 
lation of a German work. 

That in covering so wide a Held as that of the 
“ Antlit2 ” the author has necessarily had to rely on 
recorded observations of unequal value*, and that con- 
sequently the deductions he has drawn may need to 
be corrected from subsequently obtained fuller and 
more ficeurnte data, will doubtless be admitted by no 
onr? mon? frankly than by hims(‘lf. But ow.n in regard 
to questions which have long been discussed, and re- 
garding which abundant facts have long been known, 
therci is room for different interpretations from those 
which the professor has adopted. Thus the pheno- 
mena of submergence and emergence of land in 
Sweden and the basin of the Baltic are tr(‘atcd by him 
in gr(‘at fulness and with much ingenuity, but he 
arrives at conclusions strongly opposed to those to 
which prolonged study has led the nortlK'ni gctologists. 
'Phis problem is one of fundamiMital importance in 
r(‘gard to our conceptions of the natun^ of thc^ moves 
m(uUs to which the surface of Iht* globe is subject, and 
it is much to be desired that some giuieral agrcem(‘nt 
in regard to it should be attained. 

N(‘verth(fless, apart from differences of opinion, 
wlii('li are ins(‘parabl(‘ from the growth of such a 
scit‘nc(^ as geology, and even where one may be most 
disposed to dissent from the views of Prof. Suess, the 
transcendent value of his life-long labours is none tlie 
less vividly realised now by all who have studied his 
writings. Their importance in the history of science 
will assuredly bo no less fully acknowledged by the 
future, generations who will gain from them inspir- 
ation and enlightenment. Meanwhile, he has the 
, , satisfaction of abundant recognition from all civilised 
countries. The learned societies of Europe have vied 
with each other in doing him honour, and not the 
least prominent among them has been our own Royal 
Society, which ten years ago elected him as one of 
its fonugn members, and in the year 1903 awarded him 
‘ the Copley medal — the highest distinction which it 
has to bestow. The “ Antlitz ’’ is not yet completed, 
but the second part of the third volume is far advanced. 
Let us trust that years of rest and quiet work are in 
store for the ilhustrious geologist, and that he may 
live to finish his work amidst the hearty congratu- 
lations of the many fellow-workers who Idok up to 
him as tlicir master. , Arch. GeiKIe. 
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THE RUDIMENTS OF BEHAVIOUR. 
Conirihutions to ihe Study of the Behaviour of Lower 

Organisms. By Prof, Herbert S. Jennings. Pp. 

256. (VVashingLon : Carnegie Institution, 1904.) 
''piiE author has been for about ten years a careful 
observer of the rudiments of behaviour which 
are exhibited by unicellular and other relatively simple 
animals, and we have read with interest several of 
his previous studies on the reactions of infusorians, 
and the like to various sets of stimuli. The general 
impression conveyed .was that infusorians and the 
like gave evidence of an exceedingly simple and 
sterfiotyped mode of behaviour — a mere reaction 
method. When effectively stimulated by agents of 
almost any kind, the animalcule moves backwards 
and turns to a structurally defined side of its minute 
body, while at the same time it may continue to* 
revolve on its long axis. In relation to all sorts of 
stimuli, the behaviour seemed exceedingly simple and 
machine-like. But Prof. Jennings has been gradually 
discovering that the simple reaction-formula does not 
cover all the facts, and he now gives us news which 
seems almost too good to be true. 

He finds that even among unicellulars “ the be- 
haviour is not as a rule on the tropism plan^ — a set,, 
forced method of reacting to each particular agent — 
but takes place in a much mox'e flexible, less directly 
machine-like way, by the method of trial and error. 
This is a momentous conclusion, notably in relation 
to comparative psychology. The data are foundation- 
stones for the science of animal behaviour, and the 
author is to be congratulated on his demonstration 
that the wa}^^ of even very simple creatures are more 
than .series of “ tropisms.** 

In his “ Introduction to Comparative Psychology 
(i8tj4), Dr. Lloyd Morgan told the story of his dog’s , 
attempts to bring a hooked walking stick through a 
riaiTOw gap in a fence. The dog tried ” all possitle 
methods of pulling the slick through the fence. Most 
of the attempts showed themselves to be “error.”' 
But the dog tried again and again, until he finally 
succeeded. He worked by the method of trial and 
error; and so, Prof. Jennings now assures us, do the 
infusorians. 

“ This method of trial and error involves many 
the fundamental qualities which we find in the be*-’ 
haviour of higher animals, yet with the simplest 
possible basis in ways of action ; a great portion of , 
the behaviour consisting often of but one or two 
definite movements, movements that are stereotyped' 
when considered by themselves, but not stereotyped 
in their relation to the environment. This method 
leads upward, offering at every point opportunity for 
development, and showing even in the unicellular 
organisms what must be considered the beginnings of 
intelligence and of rnany other qualities found^in 
higher animals. Tropic action doubtless occurs, out 
the main basis of behaviour is in these organisms, 
the method of, trial and error.” 

This is not the first time that the dawning ot 
intelligence has been discovered the Protozoa, but 
on previous occasions the discovery has been reported 
by casual observers or by investigators uhaicqii^inted i 
,with the itrqpisms. Prof. Jennings has made a special 
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study of the tropisms, and we find him declaring that 
it is almost impossible to describe the behaviour of 
the unicellulars inlelltgibly without using terms like 
““perception,” “discrimination,” and “intelligence.” 
Of course these are used in an objective sense,” and 
“ when their objective significance is kept in mind 
there is no theoretical objection to them, and they 
have the advantage that they bring out the identity 
of the objective factors in the behaviour of animals 
with the objective factors in the behaviour of man.” 

From our point of view, Prof. Jennings docs not 
strengthen his position by using these pre-occupied 
psychological terms; “‘perception’ of a stimulus,” 
he says, “ means merely that the organism reacts to it 
in some way ; ‘ discrimination ’ of two stimuli means 
that the organism reacts differently to them ; ‘ Intelli- 
gence ’ is defined by the objective manifestations 
mentioned in the text.” But this does not seem to 
us the sound line of progress ; it leads back to saying 
that the lucifer match perceives the sandpaper on the 
box. It seems safer, in the meantime, to say that 
infusorians alter their behaviour, and alter it 
effectively, in respect to their experience. 

“ Stentor does not continue reacting strongly to a 
stimulus that is not injurious, but after a time, when 
such stimulus is repeated, it ceases to react, or reacts 
in some less pronounced way than at first. To an 
injurious stimulus, on the other hand, it does continue 
to react, but not throughout in the same manner. 
When such stimulus is repeated, Stentor tries various 
different ways of reacting to it. If the result of re- 
acting by bending" to one side is not success, it tries 
reversing the ciliary current, then contracting into 
its tube, then leaving its tube, &c. This is clearly 
the method of trial and error passing into the method 
of intelligence, but the intelligence lasts only very 
short periods.” 

With such difficult subjects any evidence of the 
registration of experience was not to be expected, and 
the author is to be congratulated on having discovered 
considerable evidence in support of the thesis that 
the behaviour of unicellulars is largely a method of 
trial and error, one reaction by trial and error be- 
coming the basis for a succeeding reaction. This is 
surely a pathway leading to the high-road of intelli- 
gence. 

It is easy to make an inanimate system — a little 
.petassium pill on a basin of water, or a tiny wound- 
up engine on a smooth table — which, once set 
a-going, will charge against an obstacle, will fail to 
■overcome this, will recoil passively and charge again, 
and some observers have thought that, mutatis 
mutandis, the animalcule did little more. But Prof. 
Jennings has shown that the infusorian, in relation 
to its experience of “ error,” changes its little tactics, 
and changes them again, until it succeeds. In a 
word, it profits by experience. The very essence of 
vitality, as Spencer pointed out, is in effective re- 
sponse to environment; but when wc find an in- 
fusorian “ trying ” one response after another, 
abandoning those that spell “ error,” we cannot but 
feel that vitality h^s«-been raised to a second power; 
it is just beginning to be intelligent. The infusorian 
is more than a tropic automaton, it is playing a 
little game of tactics; perhaps if we could educate 
NO. 1853, VOL. 72] 


one it would develop the rucliinenls of strategy. It 
is, of course, extremely diriioult to keep to a scrupu- 
lous objectivi' record of whfit: occurs, I>ut we uufiue 
to think that Prof. Jennings has supplieil what com- 
paralivt^ psychologists liav(^ waiting for, uauu'lv, 
quite trustworthy accounts of tlui beginnings of 
sideclivo or controllt'd htfiavtour. 

“ Tlui method of trial and error involves some way 
•of distinguislilng error, and uIst), in some t'ases at 
least, some method of dislingulshinf.f suct:<‘ss, 'I1ie 
problimi as to how this is doni^ is tlii' same tor man 
and for the infusorian.^ W(^ are compelled to postu- 
late throughout thi,; si^ries certain physiologntTii slates 
to account for the negative r(\'ictions under <‘rror, and 
the positive reactions under suiress. In mail tliose 
physiological statics are lh(>s(‘ ('onditinning pain and 
pliksure. The ‘ nuf hod of (rial and^ error’ is 
(widently lh<‘ same as las’iction Iiy ‘ st^lisdion of over- 
produced movenuMits,’ which plays .so large a part in 
the theories of Spimcer and Ihiin, and espeviaily in 
the recent discussions of Iicliavioiir by J, Mark 
Baldwin. Th(? nudhocl of (rial and error, ^ which forms 
the most essential feature of the behaviour of thivsi* 
lower organisms, is in complete contrast with the 
tropism schema, which has long been supposed to 
express the (‘sscnlial characteristics of (heir be- 
haviour.” 

Instead of referring in detail to the author 
studies — (1) reactions to lu^at and cold in the clliate 
infusorians; (2) reactions to light in cnllates nttd 
ffagellatos; (3) reactions to stimuli in certain nitifern; 
(4) the theory of tropisms; (5) phy.siological stattss as 
determining factors in the beliaviour of lower 
organisms; and (6) the movements and remdions of 
amoebai — wc have sought to exfilain the chief result 
of his studies in the infant school of life, and to 
emphasivse its importance in relation t<» the general 
theory of animal bdmvionr. Jh’td. jenuingM has 
rescued the animalculfu from the iKmds of auUmiatlHm 
too hurriedly thrust on tluan, aiul lias affonhd a 
secure basis for the study of (lie evolution of tnldJt 
Renee. J* A. T. 

MECHANISM. 

Mechanism. By Prof. S. Dunkerlty, Pp. vi l«4oK, 

(Ijondon ; Longmans, Green and Vo., 0)05.) Price 

95. net. 

XX WRITERS of t(^xt-book.s on mc'chanisni have, of 
VV ifite years, been much inllaenced by tht‘ views 
of Rcaleaux on the dassilicatitm of mechanisms, an.d 
the present work shows dearly the impress (h<‘se. 
views; but the author lias not hesitated to depart from 
the order in which Rcaleaux presented his theory «»f 
machines in order to suit the needs of begdnners, who 
arc apt to find the elabonUkm of th<' sysHanatic tluxiry 
.somewhat dry if not accompanied by a weallli of 
illustration drawn from actual machimss, oven if thesf,; 
contain elements the propiTttos of whicli have not 
been fully explained. 

The author, as appears from his preface, is fully 
alive to the difficulties which the logical trtjutment of 
the subject presents, and he expressly state.s that his 
work is not intended to be a philosophical treatise on 
the subject 

From this standpoint the arrangement of the iuh- 
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ject-matter appears to be quite a proper one, for at 
the present time almost everyone is familiar with the 
elementary properties of gear-wheels, clutches, the 
mechanism of steam engines and the like, because 
of their increasing use in everyday life, and more 
especially of late, owing to their applications to self- 
propelled vehicles. On the other hand their less 
obvious, although not less important, properties are 
possibly not so well understood ; thus, to take a single 
instance, the conditions to be satisfied in order to 
produce true rolling motion by gear wheels require 
a knowledge of the properties of various curves, and 
this latter subject may well be left to a later stage, as 
is done in the present work, although it need not pre- 
vent a study of machines containing gear wheels 
when this knowledge is not absolutely necessary for 
the purpose. The author has therefore described 
many machines using higher pairing quite early in 
the book, and has left the more detailed examination 
of some of the elements for later chapters; this adds 
very much to the general interest of the reader, while 
its drawbacks are small. The work opens with an 
introductory chapter in which the usual definitions 
occur relating to machines, kinematic chains, lower 
and higher pairs, and the like, and this is followed 
by a chapter which is exceedingly interesting on simple 
machines and machine tools. 

Chapters iii. and iv. deal chiefiy with mechanisms 
of the quadric crank and double slider crank chain 
forms, all those possessing important geometrical 
properties being grouped together. Naturally the 
.pantograph finds an important place here, and to 
amplify this section there are descriptions of the 
copying lathe and also a machine on the same prin- 
ciple for drilling square and hexagon holes. In a 
future edition it might bo worth while to insert, in a 
suitable place, an account of the cpicyclic trains which 
form an essential part of some machines for turning 
nuts and bolls to a practically perfect square or 
iKixagon s(‘ctian. 

The next two chapters deal with velocity and 
acceleration diagrams, and we are sure that all 
students of mc^chanism will feel greatly indebted to 
the author for the clorir manner in which ho has pre- 
sented this part of the subject The remainder of the 
book deals with gear wheels, non-circular wheels and 
cams, and these are discussed on the usual lines. 
There is also a section devoted to gear-cutting 
machinery, which gives an interesting account of this 
specif il branch of machine tool work. 

It is somc^what remarkable that no place is found 
in the book for the consideration of so fundamental a 
subject as tlu*. d(‘grees of freedom possessed by a body 
and the applications which follow from a recognition 
of these principles in geometrical slides and clamps, 
such as are described in Thomson and Tait^s Natural 
Philosophy.’^ Ignorance of these fundamental prin- 
ciples has been one of the most fruitful causes of bad 
design in mechanism. 

The illustrations are mainly line drawings, exceed- 
ingly well: adapted for descriptive purposes* and with 
a few exceptions the photographs of machinery ai*e 
clear and distinct. A series of numerical examples at 
the, end of the book will he of much value to students, 
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The author has succeeded in writing a valuable 
text-book on mechanism which will repay a careful 
study by engineers and others who wish to obtain a 
knowledge of something more than the elements of 
this branch of science, E. G, C. 


PRACTICAL ELECTROCHEMISTRY. 
Practical Methods of Electrochemistry. By F. Mollwo 

Perkin. Pp. x + 322. (London: Longmans and 

Co., 1905.) Price 6 s. net. 

■p LECTROCHEMICAL methods, both of analysis 
and preparation, have in recent years under- 
gone such rapid development, and have reached such 
a degree of importance, that systematic instruction 
in their employment has become an indispensable part 
of the training of the modern student of chemistry. 
This book, therefore, forms a welcome addition to 
the ordinary laboratory manuals. 

After a general account of electrical magnitudes 
and units, measuring instruments, and electrolytic 
apparatus, the author gives practical instructions for 
electrochemical analysis. The conditions for the 
quantitative electrodeposition of the individual metals 
are first discussed; then follows a section on quanti- 
tative oxidation and reduction at the electrodes, and, 
finally, directions are given for the separation of 
metals from mixed solutions of their salts. The last 
and longest section of the book deals with preparative 
electrochemistry. The pi-imary subdivision of the sub- 
ject is into the preparation of inorganic and of organic 
compounds, the latter section being treated in three 
chapters on organic electrolysis, reduction of organic : 
compounds, and oxidation of organic compounds re- 
spectively. 

I'he practical instructions are on the whole 
adequate and accurate, so that the student could 
acquire with little assistance a sufficient acquaintance 
with the working methods of electrochemistry. 
Whilst the book is satisfactory in this, the most im- 
portant, feature, it shows in other respects many 
signs of hasty composition, which greatly detract from 
its value. For example, there are frequent evidences- 
of haste in the treatment of electrical units. In the 
table on p. 9 the heading of the last column but 
one is “ electi'ochemical equivalent per coulomb iS 
mg, per sec.”; the words ‘‘per sec.” are not only 
superfluous but misleading. On p. 29 we find 
“ I kilowatt=ioi«93 kilogrammeters,” and “ t horse- 
power is 75 kilogrammeters,” where the words “ per, 
i second ” should have been added in both cases.. 

I Nothing is more detrimental to clear thinking on, the 
part of the student than slipshod statements of this 
kind. Again, in the table of “ useful data ” bn 
p. 286 we find “ I kilowatts 1000 watt-hours,” ai'd 
“ volt X amperes = watts.” Such data are the reverse 
of useful. A curious batch of mistakes is to be found, 
on pp. 231-232. It is stated on p. 231 that the electro- 
lyte for the preparation of diethyl succinate is “ 
potassium or sodium , malonate ”* 4nstead of “ 
potassium or sodium tnalonate.” On the same page 
we f wide find “ diethyl adipic acid ” instead of d%ethyf.> 
.gn4'''bn,|:he,, succeeding pages; a.:siiifitar_;.eri:c>t':' 
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is repeated. On pp. 226-227 it is surely wrong to 
ascribe the formation of the trace of ethylene found 
during the electrolysis of an acetate to the same cause 
as that which produces the plentiful yield of ethylene 
during the electrolysis of a propionate. The fact that 
equation v, is divisible by 2, and that equation iv. is 
not so divisible, is almost in itself sufficient evidence 
that the actions are of essentially different character. 
It is somewhat surprising to find that the kathodic 
reduction of nitrites, nitrates, and arsenical com- 
pounds finds treatment under the heading ‘‘‘ Metals 
deposited as Oxides at the Anode ” (pp. 145-150). 
These and similar slips are minor blemishes; but it 
is to be hoped that the author will subject his book 
to a thorough revision for their removal when a 
second edition is called for. 

The references to original papers are numerous, 
and a convenient table of five-figure logarithms, with 
instructions for its use, is contained in an appendix. 
The value of the table might be still further 
augmented by the inclusion of instructions for the 
use of the decadic complements of logarithms, a 
device of which the chemical student is almost in- 
variably ignorant. 


OUR BOOK SHELF. 

Das Alter der wirtschaftlichen Kultur der Menschheit, 

ein Riickblick uiid ein Aushlick. By Ed. Hahn. 

Pp. xvi + 256. (Heidelberg : Carl Winter, 1905.) 

Price 6,40 marks. 

In the opinion of Dr. Hahn, well known as the inquirer 
who revolutionised our ideas on the so-called “ three 
stages ’’—hunting, pastoral pursuits, agriculture— the 
mass^ of the reading public will not change its 
traditional views on pre-history and primitive culture 
unless the specialist is prepared to do more for it than 
issue specialist literature. With the object of making 
propaganda for his views on the domestication of 
animals, the forms of cultivation, the transition from 
hoe-cultivation to plough-cultivation, the invention of 
the plough, the use of the ox as draught-animal, the 
share of woman in primitive culture, and especially the 
development of personal property, t)r. Hahn has 
written the present work, and his object in so doing is 
commendable. Even specialist literature, however, is 
not above all considerations of form and logical 
sequence of ideas; in an oeuvre de vulgarisation it is 
a fortiori necessary that there should be an orderly de- 
velopment of facts and of the conclusions to be drawn 
from them ; and this, unfortunately, Dr. Hahn has not 
given us. Not only is the book in places indigestibly 
full of facts the connection of which with the main 
argument is not always made clear, but too much is 
attempted ; to the list of subjects given above must be 
added the description of the economic conditions and 
interrelations of China, Babylonia, India, and Egypt, 
a discussion of the origin of the wheel and the waggon, 
niuch polemical matter, dealing with criticisms which 
the public has never read, and finally excursuses on the 
fiscal question, , socialism, and other subjects uncon- 
nected with his immediate purpose. It would be unfair 
to deny that the book is interesting and stimulating, 
but It IS rather a causerie than an exposition of the 
author’s theories, r. This is the more unfortunate be- 
cause his views on the domestication of animals, the 
forms of cultivation, and the stages of economic evolu- 
accepted. From mere lack of literary 
skill Dr. Hahn will leave his readers comparatively 
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unmoved. As an example of the didieicncics of the 
book we may mention that tlui pron'.sH of domestica- 
tion of cattle is dismissed with a menll-on. Many at 
the author’s theories are im})robabl<^ ; it is unnei'essary 
to suppose that the eurV(*d liorns imitating the shnjie 
of the crescimt moon lirst l(‘d to tlu* sacro-Hniuiily of 
cattle; there are animal culls everywliere. Personal 
property, (‘V(Mi in veg(‘.tabl(‘ food, was known before 
domesticated plants; the Australian natives store up 
hitnya-'hunya nuts. W<‘ d<i not net^d to look to tlu‘ 
apparent motion of tlui stars for the (‘Xplanatton of the 
origin of Babylonian god-iirocessions, which are a 
natural method of dlssfaninating the Italy influence. 
The connection of sexual ideas with agriculture may 
bo secondary; syncretism is disn^garded in this nncl 
other instances, "it may not be out of fjlace to say that, 
a few maps of ciillurc areas would have been very 
helpful, and not to the geiK'ral readtn' oniv. 

N. W. T. 

Infantile Mortality and [nfanfs' Milk Duhdis, Bv 
G. F. McCleary, M.I)., D.P.Ti. Pp, xtv4 135. 
(London ; P. S, King and Son.) Price 6 a\ net. 

The publication of the evidence before the Inter- 
Departmental C'ommiltc'c on Physical Dcterlomtion 
has directed gcnenil attention to such subjects 
as infant feeding. The decreasing birth rate ana the 
appallingly high death rate among infants are 
with by the author in the earlier chapters of his book. 

An increasing number of mothers are unable to 
nurse their children, so that some method of nriificinl 
feeding has to be adopted. TItc deatli rate in ti»o4 
among children under one year was rqo per louo 
births, and even these figures by no means repn‘.Hent 
the total evil, for many of the survivors must be 
seriously afTcctod. How can this fearful waste of life 
bo stopped? ,Dr. McCIearv deals with one Kolulion, 
viz, the establishment of depdts worked bv the 
municipality and partially rale-supported. *It is 
generally agreed that cow’s milk is the best suhstittife 
for human milk. Various opinions are ladtl m to tlie 
degree of modtficalion that may be lUicesKury, Init 
pure cow’s milk is the basis from which k> work. 

Even if a pun^ milk werci on the tmrkat the jioor 
could not afford to buy it. 11ie question of State 
assistance arises, Dr.^ McCIearv leave« tlie moral 
question as to whether it: is for ihci ultimate good of 
a people to reliitvc them of their parental duties. 
Within the compass of t;^o pages he^ wisfdy rc*struis 
himself to the practical working of the dei)6ts, and 
as he speaks with knowledge of the Battersea depCit 
his testimony^ is of intercfsl*. In France the milk 
dcp6t system is carried out to a considerabk^ extent, 
unmodified sterilised milk usually being supplied 
(Budin’s method). In America tlie ti*ndeucy is to 
follow Rotch in giving modified unsterilised milk. 
The author repeats the necessary warning that n 
dirty milk is not made clean by Htenlisnlkm, and from 
this it follows that no dop6t is on a satisfactory liasts 
unless it has absolute control of its own milk supply, 
Dr. McCleary advocates much more stringent supt*V- 
vision of the general milk supply, and the (Establish- 
ment of municipal dcqidts on the rm(‘s of that at 
Rochester, U.S.A, . 

The book is well illustrated. 

A Critical Revision of the Genus Eucalyptus. By 

^P* lv+146; (Sydney: 

W. A. Gulhek, 1903-4.) 

The classification of the Australian (aicalypls presiEuts 
Similar difiicuUios to those which confront tlie botanist 
who undertakes the arrangement of ilu^ Hiemda or 
Rubi of our native flora, with tluj additional disad- 
vantages that the eucalypts are tn^es or shrubs, and 
their distribution is more extensive. In the (^i^ 
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cumstances it is natural that monogra pliers should 
have expressed diverse opinions as to the limits of the 
species, and that different characters and parts of 
the plant should have been taken as a basis for classi- 
fication. Bcntham g-rouped the species according to 
the shape and mode of dehiscence of the anthers, 
and von Mueller followed his lead. Prof. Tate has 
])roposcd a system based upon the structure of the 
fruit, whilst of vegetative characters, the cotyledons, 
leaf-veins, stomata, gums, and timber have all been 
tested in the hope of finding satisfactory criteria. 
Mr. Maiden attaches considerable importance to the 
bark and timber for the guidance of the forester, but 
recognises that the anthers and fruit arc the best 
characters for the system atist. 

In the present monograph the object of the author 
has been to include, with a description of the impor- 
tant characters, the substance of all recorded observ- 
ations and investigations which might assist in 
determining the position and value of species or 
varieties* Synonyms arc considered iii detail, with 
the original description of each where it has been 
proposed as a species, and the range of each spcicics is 
noted; finally, the author views are crystallised in a 
discussion of the affmitu‘,s of allied species. These 
views are basted not only on the examination of 
sp(icimens from important herbaria, but also upon 
much careful study of the growing trees in their 
native localities. Whilst i^ecognising the desire of the 
author to rciidcr the work as comprehensive as pos- 
sible, it must be said that its practical value would 
be increased by a considerable reduction in the amount 
of material, in the size of print and in the spacing. 
The five parts i.ssued amount to 145 pfiges, and con- 
tain twenty-four plates for eight species, so that the 
complete work will be bulky and exclusive as to price. 
It npay be suggested that a supplement to this treatise 
in the shape of a compendium suitable for foresters 
and students generally would be most useful. 

Hymempteten^Studien. By W. A. Schulz. Pp. 147. 

(Leipzig : Engcimann ; London : Williams and Nor- 

gate, 1905.) Price 4^. net* 

Tiik present work consists of Uir(‘0 essays, the fir.st 
ndatlng to African Hymenoptera (chiefiy Vc^spiclai and 
Fossores), the .second describing new genera and 
species of Trlgonalidi^e, and the third discu.ssing 
Viispidac and Apidm from the Amazons, The work is 
chieHy doscrifitivo, and will hardly appeal to any but 
specialists, who must of counse consult it when work- 
ing at the faunas and groups which are discussed 
in it 


LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
epepressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature* 
No notice is token of anonymous communications.] 

The High-frequency Electrical Treatment. 

'I'liE inquest on a lady who died in the Charing Cro.s.s 
Iltjspital on April it must bo of interest to those who 
employ the high-frequent'y electrical treatment. The re- 
port of the case in the Standard of April 17 is as follows : — 
On April 11 she (tho deceased) was under treatment, 
lying on the electrical couch. Suddenly witness observed 
the perspiration break out on her face, and immediately 
stopped the current. He watched her for a while, and as 
she seemed to be in a collapsed state he administered a 
spoonful of sal volatile. Then he recognised symptoms 
which pointed to * a serious state of affairs, ’ and Sent for 
Dr. Bailey. The lady was removed to another ward and 
died in the evening. Death was caused by hemorrhage 
of the brain, following a rupture of an artery. This was 
not a consequence of the electrical treatment ; , she would 
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probably have died just the same if she had been sitting 
in the waiting-room, instead of on the electrical couch. 
Jt was a mere coincidence. Dr. Bailey and Dr. Frey- 
berger gave evidence supporting this view of the case.” 
Tho treatment was that of the high-frequency electrical 
current. 

Now that high-frequency electrical discharges are much 
employed in medical work, being the newest and most 
up-to-date method of treatment for many diseases, it is 
somewhat important that even “mere coincidences,” such 
as that cited, should not be overlooked or treated lightly ; 
it is only by collecting evidence on such points that any 
real knowledge respecting the action of the treatment can 
be obtained. Shortly after the experiments of N. Tesla 
on electrical discharges, I carried on many experiments 
on the subject, and from somewhat painful experience I 
have learned that one source of trouble may be overlooked 
by many, since it is a secondary action, so that while 
the utmost attention may be given to the behaviour of the 
discharge itself, but little may be given to the action of 
the air which has been subjected to an electrical discharge. 
I'he danger of breathing such air was pointed out by me 
long agq (Nature, 1896), and by many other workers with 
electrical discharges since then. Air which had been 
acted on by the high-frequency discharge, when breathed, 
caused irritation to the throat and lungs, and a feeling of 
suffocation, in some cases very severe. This is rather to 
l)ti expected, since ozone and ozonised air act on blood, 
albumen, and organic substances readily. Profs. Roscoe 
and Schorlemmer write thus in their treatise on “ Chem- 
istry, ” p. 243, vol. i* (subject, ozone): — “Whilst blood is 
completely decolorised, the albumen being entirely, and the 
other organic matters being nearly all destroyed.”) 

The trouble mentioned was removed to a considerable 
extent by inducing a strong draught of warm air across 
tho chamber where the apparatus was used* I feel that 
I am taking a great liberty in suggesting anything to the 
high-frequency specialist, who will give me at once the 
reason why self-induction is expressed as “ a length,” and 
why a rapidly varying electromagnetic field causes flashes 
of light to bo seen when the head is placed in such a field. 
1 would suggest that in connection with the method of 
treatment with tho high-frequency discharge, all evidence 
of now phenomena should be collected and sifted in a 
scientific spirit, whether it bo for or against it. 

Operator.s now take every possible precaution to guard 
themselves against the evil effects of the X-ray, which at 
first was treated as quite innocuous. May not the high- 
froqueniry discharge in a modified foimi have a somewhat 
similar kind of action, and should it not be treated with 
as much, or at least some, caution? 

F. J. Jervis-Smith. 


The Critical Temperature and Pressure of Diving 
Substances. 

It is well known that living substance is in a labile state, 
its constructive or destructive metabolism being determined 
by minute changes, sometimes of temperature or pressuret^ 
sometimes of other dynamic conditions. But Mr. Geoffrey 
Martinis suggestion (Nature, April 27, p. 609) that the 
lability is due to the great number of atoms in the molecules 
of living substance, or to the complex “ carbon compounds !! 
pre.sent, gives only a partial explanation. 

The decomposition of a chemical compound under raised 
temperature, diminished pressure, &c., depends not only on 
the size and complexity of the molecules, but also on the 
tendency of the atoms to , re-arrange themselves and form 
more stable compounds, generally with dissipation of 
energy. For instance, the , paraffins with large molecules 
arc fairly stable, the products of their decomposition 
hydrocarbons still. Fatty acids with equally large mol^ 
cules are less stable, for there is a tendency to split off 
substances of higher oxidation, leaving a hydrocarbon 
residue. This tendency increases with the increase of 
oxygen in compounds, and so the small molecule of glucose 
is less stable than the large molecuh wef fatty acid* ^The 
presence of nitrogen is often a. cause of instability,; 
especially when the, nitrogen forms a link between elements' 
(or groups) of, opposite polarity ; and the instability is; most 
markail yrhen the pitrogen is combined with ox^ep bn me 
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one hand, and with carbon and hydrogen on the other, as 
in the explosives, e.g. nitroglycerine. 

Living substance has apparently all the above mentioned 
sources of instability, and perhaps not the least important 
is that it has for its pivot nitrogen, the element which 
above all others is remarkable for the lability of its com- 
pounds.^ I have elsewhere^ indicated the probability that 
the active molecule of living substance consists of an 
enormous complex of proteids, carbohydrates, &c., linked 
together by means of the nitrogen atoms, and that the 
oxygen store is more or less combined with the nitrogen. 
At the death of the molecule its constituent groups (pro- 
teids, &c.) are released, and the store of oxygen passes 
from the nitrogen into other and more stable forms of 
combination. F. j. Allen, 

Cambridge. 


Chalk Masses in the Cliffs near Cromer. 

^ At the present time the cliffs near Cromer exhibit some 
interesting chalk masses in the Glacial drifts. Between 
East and West Runton Gaps are several of great size and 
remarkable in position. One, a very long slab-lil^e mass, 
IS bent from being nearly horizontal until it is almost 
vertical, and thus comes to within a short distance of 
the top of the. cliff, The masses near Trirhingham will 
now, repay a close study, for they have changed greatly 
^ring the last five years. Both my friend, the Rev. E. 
Hill, and I have made notes and rough sketches, with the 
intention of sending to the Geological Magazine a short 
account of what can now be seen ; but we earnestly hope 
that some geologists who are adepts at photography will 
visit both localities at the earliest possible opportunity, in 
order to secure a permanent and accurate record of these 
exceptionally interesting sections. T. G. Bonnby. 


The Rigidity of the Earth's Interior. 

^ .The letter of Dr. T. J. J. See (Nature, April 13. p. e.tg] 
deals with a subject of profound interest ■ to students ol 
Che larger problems connected, w.ith physical geology. But 
It appears that .in Dr, See’s treatment of the subject,' he 
has overlooked an important point, which I dealt with in 
a paper read before Section C of the British Association 

I directed attention to 
Che fact that gravitation " is only a special instance of 
the law of universal' attraction, and as a corollary to 
this at any considerable depth ycithin the sphere of the 
earth an appreciable factor of what T may call negative 
for; owing to the countcr- 
attraction of the mass of matter, situated nearer the surface 
that, a body placed at the centre of gravity 
weight^S^ail^^^*^^^^^ density, would have no 

that', the consideration of critical 
temperatures^ of ^ ^wax*-solids . (the importance of which 

metamorphism 

T ago) IS receiving serious attention, and 

I may also point out that the idea of a potentially liquid 
condition of a mass at depths in a 
practically rigid state is not new; it was treated in a 
masterly way by Prof. Albert Heim, of Zurich loml 
^enty years ago m his magnificent work Ueber d^n 
der Gebirgsbildung.” Ueberlastet » is the 
conditions, where the 
pressure is so far hydrostatic ” as to consist of com- 
ipression acting- equally (for the time being) in all direc- 

sbhere tf ® \ portion of the litho- 

sphere of the equilibrium thus existing must result in 
shearing movement if the disturbance be small, and in flow 
,11^ a given direction if the relief in that directio^ /rom 

enough. In the Wr c^e 
metataxic change,” in the latter 

^n«v ’bJ I V challeng-e the statement, made 
recently by a high authority, that, “it is only a question 

of of a slate and the foliation 

Of a crystalline schistrfir gneiss.” 

Questions relating to tidal action in the rotating litho- 
sphere, and even Lord Kelvin’s oft-repeated objection on 

-r O mt T 


, that ground to the impossibility of any considerable por- 
tion of the lithosphere being fluid, because, the? earth does 
not undergo the deformation which ^ tint jibysicist would 
expect owing to the lidal action which slnndd be set up 
within it, might possibly Ixj seem in a fresh light on taking 
into account the romarkalile facts d(Mmmstrat<d l)y Proi. 
John Perry in his lecture on spinning lops, whicli he gavo 
to an audience of working men on thfi ticcasion of flu* 
meeting of the British Association at Leeds in 1890, As 
a working man ” in a real sensii of the word, I con 
sidered myself privileged to attend that hxdurc, ami 
rewarded by finding in my own mind a great tHllicidty 
cleared up by Prof, I'orry’s masterly demonst rations of the 
practically rigid condition of non-rigkl bodies, if only nuule 
to rotate with sunicicint rapidity, as the. equatorial Vegions 
of the earth do — something like xooo miles an hour* 

Bishop’s Storlford, April 17. ■ A. Irvinu. 

Rival Parents, 

A CURIOUS example of the rival elaims of a pair of 
thrushes anti a pair of blackhlnls for <(ie. partsntage of a 
young blackbird is being obsiTved in niy garden. 

A pair of blackbirds built a ne.st in a small tliick laurel, 
and in another shrub, somt; 4 feet off, a pair of thrushes 
also built a nest. The young in both nest.s were hatched 
out at the same time, anti were .successfully reared until 
they were some eight or nine day.s old, when a cat attacked 
the nests (Monday, April 17), killing all the young thrush^* 

, and all the blackbirds except one, which was ftiund lildden 
' under the shrubs. It was continually visited after thife 
tragedy by both the old thrashes and old blackbirds, and 
two or three hours later was removed in some way not 
observed to a shrubbery twenty or thirty yards hwniy. 
There for the last five days it has boon fed and looked 
after by both pairs of birds, who mob with exceptional 
vigour any intruding cat or dog. The young bird sconta 
to have thriven mightily under the attentions of its true 
and foster parents, who appear in no way to bo Jealous 
, of one another. Krnnrpy 'J. P. Orton. 

University College of North Wales, Bangor, April at. 

The Measurement of Mass. 

In the notice of my tittle book, Radium Explained,” 
dn April 6, 'tW(Uity-nine liuo.M nri\ devoted to showing that 
I have readied a wrong tHuu-lusion tlinnigh not ktunvhig 
that muss is measured by inertia, ami I am ctirrocted in 
tho.se words ; — ” how is ifu! uuaruity cd mntter to be ascer- 
tained? The choice practically lies between (bdirdng 
by inertia at a given speed or by gravity. . . . An, however* 
gravity deptmds on lot^al drcumslauccH, while Inertia (at 
given velocity) doe.s not, tin* latter property h prtderred 
for the definition of mass, a.s being more fundantentnl.” 
So far from rejecting this prindpbf, ,l Ktnto It, In almost 
the vsamc terms, on p. 84 of toy book : • Masjn, or 
quantity^ of matter, is usually ascertained by weighing. 
But weight is niercly the forces with which the earth 
attracts, and this vanes with our position on its surface. 
To get an absolute test of mass, which wouhl be in- 
dependent, of position, we may measure the forcti rct|Ujred 
to move or stop a body at a certain speed,” And nowhern 
m thc^ book have I vsupported any argument by the re- 
pudiation of the principle htsre clearly stated. 1‘his is a 
question of fact ; the other objection taken is etjually ill- 
founded, but, being on a controversial tmint* it cannot bn 
dealt with so briefly. W. Hami-..on. 

West Lahng, May i. 


Froporties of Rotating Bodies. 

Prop. W. TL Pickering, in Nature of April 27 (p. (kiH), 
refers to the property which a rotating l>ody posNtwsos of 
a.ssimilating, in certain dn-umstanccs, ils ails of rotation 
to a secondary axis of rotation or revolution impress^ 
upon It, and ho mentions the fa<*t (hat this property is 
rarely described, * ^ 

Tt fully discussed in an elopientary lecture given bv 

Prof. Perry at the Royal Institution about, fifteen yeari 
ago, and afterwards published in the Romance of Scltmce 
Senes under the title ” Spinning Tops.” 

c Rowntrrk. 

30 Queen . Square, W.C., May i. 
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RECENT SPECTROIiliLlOGRATH RESULTS. 

I N a previous number of this Journal (vol. Ixix. 

p. 609, 1904), under the heading* of “A New 
Epoch in ’Solar Physics/’ 1 gave an account of the 
magnificent work that Prof. Hah^ had recently been 
accomplishing at the Yerkes Observatory with his 
latest form of spectrohcliograph, the instrument bedng 
worked in conjunction with the great 42-inch Yerkes 
refractor, which forms an imago of the sun seven 
inches in diamctcfr. 

In the present article it is proposed to give a brief 
description of another instrument based on the same 
principle, an account of which was published by M. 
Janssen, and to indicate some of the results which 
have been obtained with it. This instrument has 
been at work at the Solar Physics Observatory during 
the pa.st year, and in a recent communication to the 


which the solar image is tnoved across the primary 
slit by means of the declination motor which moves 
at the same time and rate the photographic plate; 
or the primary slit, and with it the whole spectro- 
heliograph, may be moved across the image formed 
at the focus of the equatorial. The first method is 
that adopted at the Yerkes Observatory, and -the 
si^concl that at Potsdam. 

There is a further method in which a stationary 
solar image is formed by means of a siderostat and 
lens, and the spectroheliograph is mounted hori- 
zontally and moved in an east and west direction 
across this fixed image. Such a mode of procedure 
i.s that employed at South Kensington. 

The advantage of the last mentioned arrangement 
is that there is no limit to the size or weight of the 
spectroheliograph; the uniform motion required can 
bo easily and efficiently secured, and lastly, this 



Royal Astronomical Society I gave a more full 
account of it, to which reference can be made for more 
detailed information than is here given. 

It is not necessary in this place to refer at any length 
to the principle which underlies the construction of a 
spectroheliograph, since this was referred to in the 
article above mentioned. It will suffice here to say, 
therefore, that the pictures produced by this new 
method of solar research give us photographs of the 
sun in monochromatic light, or in rays of any par- 
ticular wave-length that is desired. Thus if we re- 
quire to study the distribution of hydrogen on or 
around the solar disc we employ a line in the spectrum 
of hydrogen, if calcium a calcium line, or iron an 
iron line. 

There are, however, several methods of using the 
spectroheliograph. This instrument thay either he ^ 
employed in conjunction with a lai*ge eqbatprial* in ' 
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motion does not in any way affect the steadiness of> 
the solar image under examination., , 

The South Kensington instrument was erected; in; ' 
the year 1903, but it was not untiMast year that satis- 
factory photographs were secured and routine \vork 
begun. This success was due to the use of a larger 
lens (12-inch) for throwing the solar image on the 
primary slit, the previous lens of 6 inches aperture 
not giving a sufficiently bright image. - 

In this curtailed description of the instrument reter- 
ence of any length need only be made to the spectro- 
heliograph proper. There is nothing particularly 
novel about the siderostat, except, perhaps, its^ more', 
than usual size, the large mirror of iS inches 
diameter, the two SfnaH motors f<Sr>operatihg the^^s^^ 
motions in right Ascension and declination, ,^<1^ 
modifieci form of Russell control ^ fpr regaihWg: 
th^ 'spc,ed ' ■pi , .the', idrivihg xlock. -This;, instrument ■' is ,, , 
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placed in a separate house the upper portion of^ which 
can be rolled back towards the north* Some distance 
due south of this, in another building", is the 12-inch 
Taylor photo-visual lens mounted on a concrete pillar, 
and still further south, and in the same building, is 
the speclroheliograph, also mounted on concrete 
pillars. 

Wtih this arrangement the solar beam is thrown 
by the siderostat mirror continuously due south and 
in a horizontal direction; this beam then falls on the 
12-inch lens, and the solar image in the focus of this 
lens is thrown on the primary slit plate of the spectro- 
heliograph. ^ ^ 

In order to analyse the solar image by allowing 
each portion of it to fall successively on the primary 
slit, the latter, and consequently the whole of the 
spectroheliograph, has to be moved horizontally in an 
east and west direction, a distance a little more than 
the diameter of the solar image (in this case 
2^^ inches). Further, this motion has to be extremely 
uniform. 

The method adopted to accomplish both of these 
requirements is as follows : — A triangular iron frame- 
work (Fig. i) is supported on three levelling screws 
on three concrete pillars. A second framework of the 
same size and material is placed on the first, but 
separated by steel balls free to roll between small 
steel plates fixed to each framework near the^ corners. 

The longer side of this isosceles triangle is placed 
in a north and south direction. The direction of 
motion of the upper framework is restricted to an 
east and west line by means of a gyide bar fixed to 
the lower framework; two small levers with rollers 
attached to the upper framework are pressed against 
this guide bar by means of small weights, thus en- 
suring the correct direction. 

The actual motion of the upper framework is 
obtained by weights attached to one end of a steel 
strap the other end of which, after passing over a 
pulley mounted on an arm on the lower framework, 
is fixed to the western corner of the upper framework. 
This weight always tends to pull the upper frame- 
work towards the west, that is towards the right in 

Fiir. T. 

The motion is controlled bv a plunger projecting 
downwards from the upper framework operating a 
piston in a cylinder full of oil attached to the lower 
framework. The outlet valve can be so adju.sted that 
any desired rate of motion can be obtained. 

Owing to ch^nees of temperature of the oil, 
different . rates of movement can be obtained for any 
one reading of the micrometer head regulating the 
outlet valve. It is necessary, therefore, when making 
ap e.^posure for a disc or “ limb ” picture to take 
: me temperature of the oil ipto account. This is 
accomplished by ern, ploying a table, made from 
, previous runs,” in which the valve setting can be 

directly, read off from the temperature reading and the 
reauired length of exposure. 

It is on the upper framework that the optical parts 
of the spectroheliograph are placed. These consist 
pf a double tube carrying the two slits (Fig. 2) at the 
northern or siderostat end and the two lenses Mnchj 
of equal focal length at the southern end. The dis- 
p^sion is produced bv a single prism of 60°, and n 
reflector is inserted in the system in order to make 
tbe total deviation of the beam t8o®. Thus the part 
image which passes through the primary 
sht falls on the collimating lens, is reflected bv the 
6-inch mirror on to^the prism, traverses the latter, and 
finally, after passing through the camera lens, is 
brought to a focus in the plane of the secondary slit 
in the form of a spectrum. Bv isolating any par- 
.ticular line in this spectrum bv means of the secondary 
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slit (Fig, 2) the solar image can hv. ana)ysi‘<i in llu^ 
wave-length. 

For photographing the whole disc ttur sun or 
its immediate .surroundings with otu' rxfiosuri' (hr 
lengths of the slits must h(‘ greater than th(‘ diameter 
of the solar imago (2} inolu‘s) ; in the pri'senl I'ase (hoy 
are s in('he.s long, hhirthor, owing to the taet that 
the linos in the .spectrum are curved, (Ii<^ stMondarv 
slit jaws are curved to the .same radius; this neeessh 
latcs very accurate adjustment ol tlu* senmdary slit 
on the lino, and means an^ provkh*d to facilitati' such 

requirements. ^ 1 r 1 

In order to obtain a photograiihic record ot (hr sun 
in monochromatic light, a fixed photographic jilate is 
held by means of a. wooden support as close hi the 
secondary slit as possible (Mg. 2). In tliis way, as 
the primary slit moves ov(*r (lu^ statiomary solar imajLje, 
so the secondary slit lrav(TS(‘S with <‘qual spe(*d tlti' 
stationary photographic plate. 

Up till now the sec<mdary slit has usually been 



Fio. •*.— 'Ihtiprimury ulit is onth« t«ft ami the Hccondary bnhiiHl ttir 

carrier is se-n on the right, Thw inusttriilbu showw nh,t> the un iul Cist; 
in position for a “ limb " exposure, 

adjusted on the K lint' of calcium hy eye tsiini- 
ation aided by a small watchmakt'r’s k^ns,’ a check 
being made by laking.a photograph of tlu? sjiec- 
trum, if possiblti with a sun-spot region, on the 
primary slit. . On bright days this setting can be 
made with little clifficully, but during* I fie tah* autumn, 
with a low sun, the ** K ” region of the spcTlrum is 
not oa.sy to set', and the staling Is hi const'tpit'iici^ 
very uncertain. A new melliod just bnaight into 
operation entirely eliminates this (liniculty, for at a 
constant distance on thti red sick? of (Iu'‘ K ” line 
a small glass plate has been sid with a cross cMigraved 
on its surface which can be adjustt'd on a known 
line in the more vt.siblo region of the spectrum. Bv 
bisecting a particular line with the cro.ss the ** K 
line is adjusted on the slit jaw simultaneously. 

The photographs taken during (be past y(*ar have 
been of two kinds, the first* (c> investigate the* dis- 
tribution andr* area of the calcium clouds, or fi<H*culi 
as Prof. Hale has termed them, on the sun’s disc, and 



May 4, 1905I 


NATURE 


I I 


the second the distribution and forms of prominences 
round the limb. To obtain the latter, a metal disc 
just a little smaller than the solar image is placed 
•close up to the primary slit plate (Fig. 2), and re- 
tained there by a metal wire fixed to a firm base; this 
disc is so adjusted that it is concentric with the solar 
image. While in use it becomes extremely hot, and 
it is therefore necessary that it be made of metal and 
riveted to the wire which supports it. These limb 
pictures, an example of which is given in Fig. 3, are 


Witlmut entering into too minute details, the follow- 
ing brief summary of the more salient facts derived 
from a general survey of the photographs taken 
during the past year may be given. 

Dealing with the “ disc ” pictures in the first in- 
stance, all of them show’ a ** mottling ” of very 
definite character extending from the equator to the 
poles. Nearer the equatorial regions this mottling 
seems to become exaggerated in size in patches, some 
of the interspaces becoming filled up, giving rise to 


N 



: S 

Fig. and disc of sun in “ IC** U-jlit, July 19, Limb exposed rom tih. 3601. to xtb. gom. ^interval i 6 m 0 ? X)isc exposeJ, from nb. SS*”* 3 os- 

to ixh. S3m. 48s. (interval x8s.). Enlarged nearly times, 


of a composite nature in that after the exposure of 
the limb has been made the metal disc is removed 
from the primary slit, and a ** disc exposure is 
made on the same plate. It has been found by ex- 
perience that a “ limb ** exposure requires about sixty 
times the tiirie that is necessary for a ‘Misc ” ex- 
posure, Under very , fawurable conditions fifteen 
seconds is necessary for the latter and fifteen minutes 
for the former. , 
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the prominent fiOccuH, many of which clearly indicate 
the mode of structure. Fig. 3 gives an idea of their 
appearance in the photographs. It will be seen that 
there are frequently long streaky bright portions 
springing apparently from a central nucleus and, 
having subsidiary rarnifications. , A l:hree-legged formij , 
ation is St very common type of structure in manjr of ' 
the, photographs.- 

the first instance* exist hidne, but 
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in some of them spots appear at a later stage. No 
spot has been photographed unaccompanied by a 
flocculus; in fact, the duration of a spot is only a 
brief interval in the life-history of a flocculus. 

Another interesting subject of inquiry is the position 
of a spot in relation to the flocculus. Spots more 
generally make their appearance near the head of, 
or, in other words, precede the apparently trailing 
masses of the calcium clouds with respect to the solar 
rotation, which is from east to west. Some examples 
of^ these are given in Fig. 4. When there are two 
fairly large spots in one flocculus, the larger one 
nearly always precedes the smaller one. 

The composite pictures (Fig. 3) showing the 


1904 


April 27 


April 27, 


July 14 


August » 


August 29 


, Fib. 4*— Typical cases'of spots situated in the front portions of floccpli. 

limb and disc ’’ have also brought to light many 
interesting points which call for further inquiry. In 
the first place prominences both near the solar poles 
and equator give strong images in calcium light, 
^condly, prominences, whifch occur nearer the solar 
poles than the flocculi, , do not appear to disturb 
; the regular mottling on .the disc in these high lati- 
tudes. ® 

Again, an intense flocculus, when on the limb, is 
not always accompanied by a large prominence. 
These two last meiTtioned facts seem to indicate that 
flocculi and prominences are not always interdepen- 
dent phenomena. 

■ ; On continuous fine days, when several photographs 
NP. ,i853i.>-OL. 72I , 



of the limb are secured, an opportunity is al lorded 
of studying the changes in the form of large* pj*omin- 
ences after intervals of a few hours. Two (‘xamples 
of such changes are hero illustrated and brielly d<v 



Fig. 5.— Showing chanjjts in protuinondts iifier :ui interval of one hour. 
(Lower picture taken last.) 


scribed. In Fig. 5 we have two photographs (only 
the portions of the limb indicating the particular 
region of the sun in question arc shown) which were 
taCen on July 14, 1904, at iih. 8m. a.m. and I2h. 8m. 
p.m, respectively. It will be noticed that during this 
interval of about one hour a startling change has 
occurred to the largest prominence; not only has Its 
height been considerably increased, but it.s form lias 
entirely changed. The material radiating the calcunn 
light seems to have been ejected from the chromo- 
sphere and then to have apparently met a strong 
current moving polewards (that is, from loft to right in 
the figure) which has thrown this material in tlud imr- 
ticular direction. The change of h<*ight from anoiit 
50,000 miles to 60,000 miles in this inl,(‘rval corre- 
sponds to a velocity of nearly three miles a sei'ond. 

Not less interesting is the appanMit di.sappnnrance 
of the scc'ond large prominence in ihts figure sltuati'cl 
on the left. 

Another example of a cliange of form of ant emor* 



|Fig. e.—Two views of a large prominence taken with n four hourn' interval 
between them. (Lower picture taken lasU) 


mous prominence photographed on July 19 at 
|iih. 45m. a.m. and 59m. p.m. re.spectively is that 
shown in Fig. 6. This prominence was situated 
ithe south-east quadrant. The approximate dimensionf 
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as deduced from measurements of the photographs 
were as follows ; — 


Length in 
niilus 

192.000 

216.000 


irlcight in 
miles 
55,000 
00,000 


When it is mentioned that: our earth has a diameter 
a little less than 8000 miles, an idea of the magnitude 
of this solar disturbance can be roughly grasped. 

An interesting point to notice further in the original 
is the apparent falling* towards the limb of the 
material forming the highest part of the prominence 
in the lower picture. 

Enough,^ perhaps, has now been written to give the 
reader an idea of the instrument at work, and a few 
deductions from the photographs obtained during the 
summer months of the past year. 

When it is considered that the rosulls described, 
and others of which no mention has bec^n made, only 
apply to the photo- 
graphs secured 
with the ** K 
line of calcium, 
and ^ that other 
lines in the solar 
spectrum, such as 
hydrogen, iron, 
magnesium, &c., 
still remain to be 
examined, some 
notion of the vast 
field of work open 
to investigators 
becomes apparent. 

To avoid too 
much duplication 
of work beyond 
what is absolutely 
necessary, steps 
should be taken as 
soorj as possible 
to subdivide the 
llabour. The past 
year has seen the* 
formation of a re- 
presentative bodv 
to undertake such 
a .scheme, and it 
IS hopcjd that mor<‘ 
instruments will 

cope with the 

large demand of facts relating to our sun rendered now 
♦possible by the pioneer work of Prof. Hale and M. 
Deslandres. William J. S. Lpckyer, 


THiS TEACHING VALUE OF MENAGERIES^ 

CO far as the general public is concerned, there is 
^ always a very considerable danger lestimenageries 
should be regarded merely as places of amusement and 
curiosity, and that their great value as teachers of 
zoology should be more or less completely ignored. 
The main object of the volume before us ajjpears to be 
Ao emphasise the teaching value of institutions of this 
' nature, and to show what admirable schools for acquir- 
ing the rudiments of practical zoology He ready to our 
hand, if only we will take advantage of bur oppor- 

1 “Natural History in Zoblogical Gardens; being some Account of 
Vertebrated Animals, v^itb Special Kefi^rence to^ those usually seen in the 
Zoological Society's Gardens in London and Similar Institutions.” By 
F. E. Beddard. rp; x+stP ; illustrated. (London : Archibald Constable 
apd Co,, Ltd., 1005.) Price 6^. net* , 


tunities; in other *words, we have nature-teaching of a 
unique description awaiting our attention. Mr. Bed- 
dard treats, indeed, his subject almost exclusively from 
this point of view, so that his volume forms, in great 
degree, a skt'lchy kind of text-book of vertebrate 
zoology, illustrated by a number of first-class phoco- 
graphs and drawings of the animals under discussion. 
Such a moclc^ of treatment necessarily prevents the in- 
clusion of any great amount of matter that is really 
new in his work, and from one point of view it is a 
matter for regret that the author, with his long ex- 
perience of the establishment in the Regent ^s Park, 
has not seen his way to give us more information 
with regard to the behaviour and life-history of 
animals in menageries. One point in this connection 
on which information is sadly lacking is the duration of 
life^ of animals in menageries, and the periods during 
which^ individuals' of long-lived species have survived in 
captivity. So far as we have seen, information on this 



Fig. I.— FlumingocH in the Regent’.s Park. From Beddard's “ Natural History in Zoological Gardens." 


'^d Co,, Ltd., X905.) Price 6s, net* 

;N 0 . .1853, VOL. ‘ 


: latter point is given only in two cases, namely, in that 
of the polar bear and that of the pelican. Possibly, 
however, the author may have in view a companion 
volume, in which these phases will form the leading 
theme; and if so, we feel sure that it will supply a 
marked want. 

Restricting, and very wisely so, his volume to the 
vertebrata, the author commences with a general 
sketch of the leading features of that group, and then 
takes in systematic order the various representatives 
selected for description* ’ Mammals accordingly come 
first ; and it is not out of place to mention that Mr. 
Beddard directs attention to the fact that a good ’ 
popular name for this group is still a desideratum. In 
the, case of both mammals and birds, the species taken 
as examples of different -types are in the main well, 
i selected, and in nearly every instance the illustrations 
, are almost everything that can be deKired, As one of 
the best, among those reproduced from photographs,; 
we have chosen the grbup of flamingoes, ^aken in fhb 
gardens^: to set b^for^ our readers. : 
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Typographical errors appear to be comparatively 
few. The meaning of the last sentence on p, 22 is, 
however, obscured by the misplacing of the word 
much while on p. 125 we have Suiac for Suidac, 
and on p. 149 Australia for Australian. As regards 
other matters for criticism, it may be pointed out that 
the author admits that the term aurochs properly be- 
longs to the extinct wild ox, and it is therefore not 
easy to see why he applies it to the bison in the plate 
of that animal. In the section on the wild ass (p. 60), 
the non-scientific reader will probably find it difficult to 
ascertain the proper name and the number of races of 
the Asiatic representative of that group; while the 
sportsman will gasp with astonishment when told 
(p. 63) that this animal may be ridden down by an 
expert horseman after a run of five-and-t’wenty miles 
(or does the author mean minutes?). On p. 139 the 
Tasmanian devil, under the synonym of the ursine 
dasyure, is made to do duty for two species. Finally, 
the palaeontologist is likely to be staggered by the 
suggestion (p. 185) that the horn of the American 
birds commonly known as screamers is a direct in- 
heritance from a dinosaurian ancestor. 

Throughout, Mr. Beddard has made his book read- 
able and mildly interesting; and it is especially satis- 
factory to find that he is conservative as regards the 
scientific names of the animals he discusses, and is, 
moreover, sparing in the use of such of these names 
as he selects to designate the various species.^ The 
book should form a valuable companion during a 
visit to the gardens in the Regent’s Park, and likewise 
an excellent work of reference to those who really 
desire to learn something from visits of this nature. 

R. L. 


SCIENCE AT THE ROYAL ACADEMY 
BANQUET. 

A mong the guests of the Royal Academy of Arts, at 
the anniversary banquet on Saturday last, were 
eminent representatives of many branches of science. 
The president of the Academy, Sir E. J. Poynter, pre- 
sided; and the Prince of Wales resfjonded to the 
loyal toast proposed by the chairman. Sir E. Seymour 
having replied for the Navy and the Duke of Con- 
naught for the Army, the president proposed the toast 
of Science,” the domain of which, he remarked, 
appeals to innumerable interests from its utilitarian 
side, and in its higher aspects deals with matters which, 
while they transcend the imagination with their specu- 
lative possibilities, require for their verification the 
utmost capacity of the intellect for exactitude and 
minuteness of research. Sir William Huggins, pre- 
' sident of the Royal Society, replied to the toast in the 
following speech, which we take from the Times report 
of the banquet : — 

T rise, as representing the Royal Society, to acknow- 
ledge the toast of science, so cordially honoured by her 
younger sister, the Royal Academy. I say sister, because 
art and science have in common the same object of worship 
and study — nature, in her varying moods and aspects; art 
to exalt the forms of nature,” science ” to enlarge her 
powers,” More than this, for to be accepted of nature, 
to be true artists or true men of science, both must possess 
intuitive and profound insight into nature. The fine 
paintings which surround us are not mere transcripts of 
nature, but created visions of nature, revealing to the 
common eye the cryptic poetry and prose visible only to 
the second sight of the true artist-^ 

^ , “. . . a painter gazing at a face 

Divinely thwoTl^h all hindrance finds the man behind it." 

As truly, the man of science must be a seer, endowed 
with the open eye and power of imagination. At this 
point the sisters part company. The muse of art fixes on 
the canvas a momentary aspect of nature, or of the human 
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face divine. The muse of science strains her eyes to see 
what is behind the outward show, her quest is for the 
why and wherefore of natunj’s changes. But snent'c is 
more than a presiding muse; she is in very (let‘tl a gieat 
beneficent power imminent in the lives of lu^r votaries, a 
power such as was feebly fon^sliaclowed in the (ales id 
folk-lore by the Queen of the (Sood V'niries, nehly n’waal 
ing by cnriiuntment with .all good things tho.se who mn<l<‘ 
her (heir friend. The siwen-h^ague Iwots .and the lu.agu- 
steeds were but poor anticipations of the git Is ol science 
—the railway, the motor, and the turbine-driven vrsssel. 
The enchantment of gold, jewels, feasts, and art* 

more than reali.scd by the boundless rt^sources which setetua' 
places at man’s dispos.al. .Sciisncc, indeed, brings hack 
the age of Methuselah. Even literally life is prolonged l»y 
increased power over disease. 'IVue life is not luiaasurt'd 
by the passing of the suns, but by the sum of our ai'tivi- 
ties; not by the falling sands of the hour-glass, l»ut l»y 
the living pulses of the mind. The Hying (rain, l.h(i Hash- 
ing of intelligence, night turned into day, and the thousand 
and one appliances of machinery crowd into one y(‘ar a 
fulness of life which was possible lo our fal lairs only, if 
at all, in many years. How gn^al, then, would be (la* 
gifts of science lo the n.'ition in return for full national 
recognition— by placing science on an equality with the 
humanities in our universities and public scliools, and by 
the endowment of laboratories worthy of the nation I With 
science nationally honoured, our armies and our ships 
could know no defeat, our machinery and our manufac- 
lures no rivalry in the world’s markets, our every under- 
taking must prosper. Shall we then remain in deadly 
apathy and take no steps to have it so? 


NOTES. 

On Sunday, the President of the French Republic enter- 
tained the King at the Elysde at t\ dinner party, at 
which 120 guests were present. The guests inchuleil tlis* 
tinguished authors, artists, musicians, and other n^pre^ 
senlalivcs of intellectual activity, almost; exiduslvely 
members of the Institute of Fran<‘(‘. By inviting leadf*rs 
of literature, art, and science to na*et‘ llic* King, gna-eful 
recognition was given of tiu* high place occupied by the 
muses in the polity of the Republic. I/i the days when 
sheer muscular force wjis the mainstay (tf a ftalioa, Itodily 
strength and prowess wm'i* rightly regnnlisl ;»s t'ecom- 
mendations for Court favours; hut now that brain'povver 
imstnad of musde determines the rsite of nnllonal prrjgiess, 
the State that dt‘sires to advance must foster alt the iuiel-' 
loctu.al forces it possesses. 'I'his principle is well uudf*r- 
stood in France, and is also clearly recognised in Oermaiiy, 
where every man who makes notable contributions to katnV'* 
ledge of any kind, assis'ts industrial progress, or cretUes 
works of distinguished merit, whatever they may bo, W 
siu*e to receive personal encouragemomt from the hhnp(*ror. 
The presence of these le.'uU^rs of thought is a striking 
characteristic of the Herman (kmrt; while, on the 
hand, their absence, and the ov(n*i)owc,‘ring inHueiU’c of 
military interests, are distinguishing features r>f Russian, 
and, lot us add, of British Court functions. 

On many Veasions refcronco has betui made in iIicno 
columns to (he excellent object lesson of (he intimate cmi- 
nection between a scientiHcrdly organised system of (‘duen- 
tion and national prosperity afforded by the siu'ccss whttdt 
has in recent years attended Japanese entm-prist*. U Is 
gratifying to find that this insistem'o on our part is, In 
view of affairs in the Far East, now bidng echotsl by our 
contemporaries. Commenting upon the ac<'aunt of 
Tokio correspondent of the battle of Mukden, the Times, 
in a leader in the issue of April 25, remarked Wt5 
have before u.s evidence of national education in its highe.st 
and most complete manifc*slalion»*"eclucation such as W.0 in 
this country have hardly begun to conceivt^ Wo have 
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ordinated intelligence at its best, fortified by an invincible 
moral, and employing a physical education capable of 
carrying out all its behests. We see these things not 
merely producing a small corps cVcHita insignificant in com- 
parison with the mass of the nation, but turning out half 
a million of men with brain power adequate for their 
direction.'* When it is remembered that Japan has estab- 
lished and perfected its system of education in the years 
•since the passing of our first I"domentary Education Act in 
1870, it is easy to appreciate how profound and speedy can 
be the effect of an earnest and sustained effort on the 
part of the Government of a nation to develop its educa- 
tional resources. There is hope that now our great news- 
papers * are advocating the paramount claims of higher 
'education and science we may see both more generously 
'treat'Qd by the Government of this country. 

I'riE inactivity shown by our statesmen in matters con- 
cerning the preservation of our ancient monuments com- 
pares very UQfavourably with the measures taken in other 
countries to cherish their structures of antiquity. A timely 
article in the April number of the Quarlcrly Remew directs 
attention to several ('ases of vandalism to .show the pre- 
carious tenure on which this country holds so many of its 
artistic and historical treasures. Here we are almost 
devoid of the olficial and semi-olficial machinery which is 
actively engaged abroad, France and Austria have State- 
appointed commissions which exercise a general super- 
vision over historical and artistic monuments, and .see to 
their preservation and proper njpair. The Fremdi list of 
structures regarded as of unmistakable national value con- 
tains about 2200 monuments, of which 318 are prehistoric 
in the form of dolmens or cromlechs. The care of monu- 
ments in all the German States is in the hands of omcial 
custodians or monument commissions, who are responsible 
to the Ministers of Public In.struction or of the Interior. 
The minor States of ICurope exhibit a similar official 
Interest in historical monuments, In our own country, 
however, only tentative efforts have been made at arrangi^- 
ment’s which on the (Continent arc in full working order. 
So far as any expenditure is concerned, the Ancient Monu- 
imnits Acts are almost a’ dead letter. The indiffi'rence of 
the Government to the whole maltitr is .sulTiciently in- 
<licated by th<* fact that since the death of the inspector 
of ancient monuments, fJeneral Pitt-Rivers, in 1900, no 
; successor has been appointed to the post, although no 
; emoluments are attached to it. It seems impossible to get 
our so-called statesmen to see that unles.$ the State shows 
; active interest in th<‘ preservation of our ancient monuments, 

■ ix^any of our national assets of the highest hi.storical value 
; are doomed to destruction. The public and public bodies 

would soon learn to prize such monuments if the Govern- 
ment would take steeps to show that tho.se structures are 
of national importance. 

Mr, 1. Nkwton, F.R.S,, pakiBontologist to the 
; Geological Survey, retired on May 4 after a distinguished 
^ service ext<‘nding over forty years. In 1865 he joined the 
Geological Survey as a.ssi.stant naturali.st under Prof. 

■ Huxley, while Murchison was director-general ; and when 
Huxley stwerod hi.s connection with the Museum of Frac- 

;i;; tical Geology, he worked under the late Robert Etheridge 
i'U 1881. On Mr. Etheridge’s transfer to the British 
jjMuseum, Mr. George .Sharman and Mr. E. T. Newton 
f ’were appointed joint palaeontologists to the Geological 
^Survey, and on Mr. Sharman ’s retirement in 1897 Mr. ■ 
I^Newton remained as chief of the palaeontological depart- 
Jpient. The loss of his great experience and knowledge : 
all branches of palaeontology, to «,ay ndthing of the 
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personal loss, will be widely felt in the museum at Jenny n 
Street by the officers and by the visitors who come for 
assistance in the study of fossils. It is satisfactory to 
learn that Dr. F. L. Kitchin has been appointed to succeed 
Mr. Newton ; he received his paleontological training under 
Zittcl, and joined the staff of the Geological Survey in 
1898. He has published important monographs on fossil 
Invertebrata in the “ Palaiontologia Indica. ” 

Mr. John Gavey, C.B., engineer-in-chief to the Post 
Office, has been nominated for election as president for 
1905-6 of the Institution of Electrical Engineej-s. 

News has just reached this country that Dr. J. E. Dutton 
died at Kosongo, in the Congo, on February 27, while 
actively engaged in the investigation of trypanosomiasis and 
tick fever. 

The Paris Natural History Museum has accepted a 
bequest made by M. Emmanuel Drake del Castillo con- 
sisting of a herbarium, a botanical library, and a sum of 
25,000 francs. 

Prof. Hans Meyer, of the University of Vienna, we 
learn from Science, has accepted the invitation to deliver 
the Ilcrter lectures at Johns Hopkins University on 
October 5 and 6. His subject will be The Physiological 
Results of Pharmacological Research.” 

It is announced that the New Mexico legislature has 
passed a law authorising a geological survey of the State ; 
the sum of 1200Z. has been voted for the purpose, and is 
to be expended under the direction of the New Mexico 
School of Mines at Socorro. 

Prof. W. K6nig, of Greifswald, has been appointed 
ordinary professor and director of the physical laboratory 
at Gie.ssen; Prof. M, Disteli, of Strassburg, professor of 
mathematics at Dresden; and Dr. Ernest Orloch professor 
at the National Physical Laboratory at Charlottenburg. 

Prof. H. M. Howe, professor of metallurgy at 
Columbia University, Bessemer medallist of the Iron and 
Steel Institute, has been elected foreign correspondent of 
the Paris Society for the Encouragement of Industry to 
succeed Sir Lowthian Bell. The other four recipients of 
this honour are Cannizzaro, MendcldelT, Solvay, and Sir 
Henry Roscoe, 

Mr. J. H. Hammond has given loooZ. to establish a 
mining and metallurgical library at San Francisco. The 
State Mining Bureau already possesses an extensive library, 
but, for want of funds, it has not been possible to add 
new books during the past ten years. The new library is 
to be placed in the rooms of the Mining Bureau, but as a 
separate unit. Three trustees are to select the books. 

Tub President of the Board of Agriculture and Fisheries 
has appointed a departmental committee to inquire, by. 
means of experimental investigation and otherwise, into 
the pathology and etiology of epizootic abortion, and to 
consider whether any, and^ if so, what, preventive and 
remedial measures may with advantage be adopted with 
respect to that disease. The chairman of the committee is ^ 
Prof. J. MacFadyean, principal of the Royal Veterinary ' 
College. 

The Baly medal, given every alternate year on the re- 
commendation of the president and council of the Royal 
College of Physicians of London for disClrjguished work in 
the science of physiology, especially during the two years 
immediately preceding the award, has been awarded to, , 
Prof.':’Pawlo'0; Petersburg, ^ The Bisset ilawkin^f 
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gold medal for 1905, given triennially for work deserving 
special recognition as advancing sanitary science or pro- 
moting public health, has been awarded to Sir Patrick 
Manson. KX.M.G. 

A DECIDED earthquake shock was felt in the Vale of 
Llangollen, North Wales, about 1.40 a.m. on May i. The 
disturbance lasted about four seconds, and was accom- 
panied by loud rumbling sounds. The river Dee, which 
runs through the district, rose several feet during the 
night. 


The Paris correspondent of the Times reports that earth- 
quake shocks were experienced at about 2 a.m. on April 29 
over the whole of the Jura, the Rhone valley between 
Lyons and Valence, and the eastern portion of the Central 
Massive. All the shocks appear to have occurred simul- 
taneously, and were accompanied by sudden and violent 
squalls, as well as by rumblings like distant thunder. An 
earthquake shock, lasting eight seconds, was recorded also 
at Chamonix. Subsequently the shocks recurred, though 
in a mitigated degree. At this place a new spring suddenly 
gushed from the ground as the result of the seismic dis- 
turbance, and the waters of the river Arve were swollen 
in consequence. The shock was felt at 2.45 a.m. at Turin 
and Domodossola. The seismographs at the observatories 
of Pavia, Padua, Ferrara, Modena, Ischia, and other 
towns also recorded disturbances. At Heidelberg Observ- 
atory the seismograph registered a decided earthquake of 
short duration at 2.49 a.m. 


Attention was recently directed in these notes (vol. Ixxi. 

• p. 492) to a statement made in the Times that the Tower of 
Galileo on the hill of Arcetri, near Florence, has been 
practically destroyed in the course of recent building- 
operations. Prof. A. Ricco, having been led by our note 
to make a special inquiry at Florence, now writes to point 
out that the so-called Torre del Gallo cannot in any way 
be considered as ^ associated with the name of Galileo. 
Such an association was first suggested comparatively 
recently and purely gratuitously by the late proprietor of 
the tower, but no evidence in support of it can bo traced 
either in the numerous letters or writings of Galileo, 
This was clearly pointed out by Gebler in 1878 in an 
article in the Deutsche Rundschau, and the most recent 
examination of Galileo’s writings made on the occasion of 
the publication of the national edition ” of his works has 
given support to the same opinion. It may perhaps be 
surmised that a confusion of names has occurred, Torre 
del Gallo, literally the Cock’s Tower, being wrongly re- 
garded as a corruption of Torre di Galileo. 


In one of his recent articles on Stonehenge (vol. Ixx 
P' 39^> J^®bruary 23) Sir Norman Lockyer referred to tl 
interesting fact, pointed out to him by Colonel Johnstoj 
director of the Ordnance Survey, that the solstitial line • 
^680 B.c. passes through not only the present centre < 
Stonehenge, but also through Sidbury Hill to the nortl 
^st and the earthworks at Grovely Castle and Cast 
Ditches to the south-west. This continuation of tl 
solstitial line from Stonehenge to other ancient structure 
IS of great interest ; but an even more remarkable relatic 
found by Colonel Johnston is that Stonehenge, O] 
Sarum^ Grovely Castle occupy the points of In ecu 

length. A very.(fefinite connection is thus shown to exii 
between the various primitive works in . the neighbourhoo 
of Stonehenge. We notice that Mr. J. H. Spencer di 
scribes these relationships in an article in the April numbt 
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of tliie Anliquary, but he does not mcniion that the credit 
of the discovery of the connecting lines between the various 
monuments belongs to Colonel Johnston. 


We learn from th(‘. Jourml of the Sociriy of Arts that 
funds have been placed at tlu^ disposal of the council of 
the Society of I)y<‘rs and Colourists for distribution in th(‘ 
form of prizes for the solution of i(‘chtucal problems. 'I he i 
following prizes are now offenKl ‘(i)' ao/. bir a satis-' 
factory systematic tabulation of tlie reaidtons of dyeHttills 
on the fibre, and a comprehensive scheme for their iclenlili- , 
cation on dyed fabrics; (2) lol, for a trustworthy method 
of distinguishing between un mercerised and nnTC(‘rised 
cotton of various qualities, and for the estimation of the 
degree of mercerisation without reference to lustre : (3) 
for a full investigation of the causo.s of the tcnidering of , 
cotton dyed with sulphide blacks, and the be.st means of 
preventing such tendering; (4) 20?. for ,n satisfactory;, 
standardisation of the strength and elasticity (if cotton 
yarns of various qualitit's and twists in the grey (utd 
bleached conditions; (5) 20/. for a full 'invesligntion of the: 
average degree of tendering brought about in (totton yarn' 
of various qualities by-- (a) cross dyeing with acid colours jly 
(b) dyeing aniline black; and (c) various other dyeing pro*i 
cesses, with tins object of fixing standards for the trade,! 
Further information can be obtained from the hon. .secraw^ 
tary, Mr. E. T. Hold.sworth, Westholme, Great Horton? 
Bradford. J;!;: 

Satisfactory progress and general prosperity form th|i 
key-note of the report of the Zoological Gardt'ii.s at (iiasfj 
for the past year. The report is illustrated l>y the reprei; 
duction of a most interesting photograph of an aard-var^ 
or ant-bear, slightly marred by the effect of a .shadow liy; 
the side of the nose. 


In a communication published in the Annies of ihi 
Buenos Aires Museum (vol xli. pp. i< {^), Dr. 
Ameghino gives reasons for concluding that llm single fne^t! 
by which the astragalus of mar.supials articulates infcriorly 
with the calcaneum is a .spcfcialisiid fcalun*, dc.rivctl froj^' 
the more common typo in which there, arc. two such lai’ets, 

The April issue of the Procmlin/^s of the Royal Irisk. 
Academy is devoted to a list of Irish GadcnU.a-ata, ini 
elusive of the Ctonophoru, by Miss .Stephans, "rhr> lilf; 
includes about 250 species, but since the north-west coH(j| 
of Ireland has not yet been thoroughly worked, it cuiitK^' 
be regarded as complete. .'.‘i 


Museum News is the title of a periodical Immi by 
Brooklyn (N.Y.) Institute of Arts and Scionce.s to replai^ 
the Children's Museum News, and intendc<l to d(»al w|^; 
matters connected with both the Central and the Childred^l 
Museum in that city. Special attention will l>e devoted,' ^ 
informing the public with regard to new exhibits atl 
additions to the collection.^. I 

According to its seventy-first report, Bootham 
(York) is making a vigorous push tu the direction I 
encouraging the study of natural .si'icncc*, and the natuii 
history club has entered a period of riuiewcd life * 
vigour. The report is illustrated with reproductions in 
two excellent photographs, one showing the nest and og 
of a black-headed gull, and the other the same eggs in ! 
process of hatching. ^ 


^ IHE seals frequenting Killala Bay and the Moy Estmi 
in Mayo, form the subject of an article by Mr. R, War ' 
in the April Zoologist Both the common and the ^ 
seal frequent and breed in this district, the young be 
apparently born in most cases in caverns dilficult of ace 
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The largest grey seal ever killed weighed 560 lb., but 
■specimens scaling 740 lb. and 770 lb. are recorded from 
the Fame Islands, on the Northumberland coast. 

Die sogennanten RTKcnsTAnciiEN deu Cladocerrn ** is 
the title of a paper in vol. xH. of Ploner Forschtings- 
harichtc^ in which the author, Mr. D. J. Scourfield, of 
Leytonstone, discusses the function of the so-callcd olfactory 
setai in this group of minute crustaceans. From the 
stronger and more numerous development of these bristles 
in the males, it is inferred that their sensory functions are 
more acute in this sex than in the females. As regards 
their probable function, the author is of opinion that while 
they arc largely concerned in the perception of taste, yet 
that they may also serve in the recognition of other senses 
which may bo as far removed from taste as is the latter 
from hearing. 


The Journal of Hygiene for April (v., No. 2) contains 
a number of interesting and important papers. Dr. Petrie 
discusses the relationship of the pseudo-diphtheria and 
diphtheria bacilli, and Dr. Boycott the relative seasonal 
prevalence of these two organisms. Dr. Petrie also de- 
scribes trypanosomes observed in rabbits, moles, and certain 
birds. Dr. Savage, as the result of experiments made to 
ascertain the degree of sewage pollution of tidal waters, 
considers that mud samples yield more trustworthy evidence 
of the degree of contamination than either water or oyster 
samples. Other papers are by Dr. Hamilton Wright on 
preventive measures against beri-beri, Drs. Newsholme and 
Stevenson, and Dr. Hayward on statistical methods applied 
to birth-rates and life tables, and Dr. Mackie on a handy 
method of determining the amount of carbonic acid in air. 


Part of the reports of the commission appointed for 
the investigation of Mediterranean fever under the super- 
vi.sion of the advisory committee of the Royal Society has 
just been issued. The first two reports, by Major 
Horrocks, R.A.M.C., deal with the problem, of the sapro- 
phytic existence of the causative organi.sm (the M* melt- 
tensis) out.gido the human body. It is found, that the 
organism will retain its vitality in sterilised tap water for 
thirty-seven days, in dry .soil for forty-three days, and in 
moist soil for seventy-two days. The same observer was 
able to isolate the micrococcus from the urine, but not 
from the fmees, sweat or breath of patients. A series of 
experiments was in.stitutod which showed that the micro- 
coccus is absorbed by, and gives rise to the disease in, 
monkeys exposed to dust, or given food containing it. 
Staff-Surgeon Gilmour, R.N., and Dr. Zammit detail ex- 
periments on the isolation of the M, melitensis from the 
blood, and Staff-Surgeon Shaw, R.N., writes on the same 
subject and on experimental work in relation to animals. 


An interesting article on polished stone axes in history 
until the nineteenth century, by Dr. Marcel Baudouin and 
Lionel Bonnom6re, will be found in the Bulletin de la 
SocidU d'Anthropologk de Pans (50. s6r., tome v., p. 496). 
Examples are given of their use at the present day as 
charms against lightning, storm, and other evils, and also 
they are credited with therapeutic efficacy. The ^alrvRos 
of the Greeks, was a polished stone implement; from 
classical times onwards these stones were supposed to have 
fallen from heaven, and at the present day this belief is 
current from western Europe to Malaysia. . 


Various folk-tales and other items of folklore will be 
found in the Journal of the Asiatic Society of Bengal; in 
vok Ixx., part iii,, p* 99,, Mr. S. 0 . Mitra records; a mw 
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accumulation-droll or cumulative folk-tale from Bihar ; in 
vol. Ixxi., part iii., p. 4, in the same Journal, Mr. H. P. 
Shastri describes a form of tree worship , at Naihati; a 
female deity is supposed to rc.side in a date palm, when 
clods of earth are thrown at the tree as offerings to her, 
.she at once pacifies children crying at the home of the 
devotee. Ten years later the author re-visited the spot, 
and found that sweets were then offered as well, that 
various other boons were prayed for, and a myth had 
grown up about the tree. The marriage customs of the 
Khonds are described by Mr. J. E. F. Pereira, from which 
it appears that they are gradually Hindu ising their 
customs. 

The ideal forestry college forms the subject of an article 
in the Indian Forester (February) ; the suggestions made 
are based upon a selection of the advantages observed at 
various institutions, all of which, it is hardly necessary to 
state, lie outside the British Isles. College gardens and 
forests are mentioned as the most important adjuncts to 
laboratories and museums, and in these particulars the 
forestry school at Tharandt, Saxony, is well provided. In 
the matter of getting wider experience than can be obtained 
in the college forests, the students of the St. Petersburg In- 
stitute have the advantage of inspecting and completing 
a final course in some of the great forest areas of Russia. 

Judging from the account by Mr. J. W. White published 
in vol. xxii., part iv., of the Jransactions and Proceedings 
of the Botanical Society of Edinburgh, the Balearic Islands 
offer many attractions to the botanist who is contemplating 
a holiday. Not only do the islands lie outside the general 
track of tourists, but the flora is unusually rich, and a 
considerable number of the plants are endemic or confined 
to one of the neighbouring countries. Amongst the rarer 
curiosities a fragile vetchling, Vida hifoUata, Lepidium 
Carrerasii, and a curious little shrubby Daphne velloeoides^ 
were obtained in Minorca, and in Majorca Pimpinella 
BickneUi, which grows in splendid isolation, and a delicate 
fock-sholtered labiate, Salvia Vigineuxii, were discovered. 

A RECORD of the progress of the Albatross Expedition to 
the eastern Pacific is given in a letter from Prof. Alexander 
Agassiz dated January 6 {Amer. Journ, Science, April). 
The influence of, the Humboldt current on, the marine life 
west of Callao was investigated. , As far as 800 miles from 
the mainland, it affected both the surface and bottom 
fauna. Towards Easter Island, the surface fauna first 
became less abundant, and at a distance of from 1200 to 
1400 miles from South America the trawl > hauls were 
absolutely barren. The bottom of the greater part of the 
line was covered with manganese nodules on which were 
found attached a few siliceous sponges, 'an occasional 
ophiuran, and a few brachiopods and worm-tubes. The 
pelagic and intermediate fauna from Easter Island to 12® 
south latitude, in the direction of the Galapagos, was very 
poor, and indicated that the region was to the westward 
of the great Humboldt current. Beyond this limit the 
marine fauna was again rich and abundant, and great 
changes were noted in , the temperature of the water 
between 50 and 300 fathoms. Soundings made eastward 
of the Galapagos and Easter Island indicate a gradual 
deepening of the ocean bed towards the Continent, as 
observed during the Challenger Expedition, On- Easter 
Island , some time was spent in examinip|r the prehistoric 
monuments and the great quarries from, which .colossal 
images had been cut. Sculptured rocks, were noted, add it 
was tentiarked' that some of the cyclbpean stones u^ed , in 
the ^cibnt buildings excell^t worb#anship^- . 
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Geological and petrographical researches on the northern 
Urals have for some years been carried on by Prof, Louis 
Duparc and Dr. Francis Pearce. Their latest work (Mdtn. 
5 oc. de Physique et d'PIist, nat. de G^nhue, xxxiv., 
fasc. V.) embraces a description of the eruptive rocks of 
the chain of Tilai-Kanjakowsky-Cdr^briansky, in the 
Government of Perm. This range is composed of basic 
igneous rocks, of pyroxenites passing into koswites, which 
form the principal axis of the chain, with bordering 
gabbros elsewhere prominent ; there are diorites, norites 
which are intercalated locally in both gabbros and 
pyroxenites, and dunites which are massive in places and 
also send veins into the gabbros and pyroxenites ; and there 
are other eruptive rocks. All these are described in con- 
siderable detail and illustrated. Continuing their observ- 
ations eastwards, the authors describe the quartzites and 
crystalline conglomerates of Aslianka and of Tdpil, with, 
in the latter region, Devonian strata and various igneous 
rocks ; and finally they deal with the crystalline schists 
and intrusive rocks of Koswinsky-Katdchersky-Tilai. 
The memoir is illustrated by pictorial views of the topo- 
graphic features, by longitudinal sections, and by micro- 
scopic sections of the rocks. 

The report of the observatory department of the National 
Physical Laboratory for the year 1904 shows, as usual, a 
large amount of useful work ; it is published separately, as 
appealing to a different class of workers from that interested 
in the engineering and physics departments. The work of 
the observatory deals with magnetic, meteorological, and 
seismological observations (separately), experiments and 
researches, verification of instruments and watches 
(separately), and miscellaneous commissions for inland, 
colonial, and foreign institutions, &c. It is observed that 
the electric trams have interfered with part of the magnetic 
work; the mean declination for the year was 16*'* 37L9 W. 
The tabulations and automatic records of the meteorological 
observations are sent to the Meteorological Office for pub- 
lication in detail; the Kew report contains monthly and 
yearly summaries of the results. The seismological observ- 
ation.s are published in the report of the British Associ- 
ation ; the largest disturbance recorded during the year 
took place on April 4, when the maximum amplitude ex- 
ceeded 17 mm. The verification of instruments, exclusive 
of watches and chronometers, amounted to 25,797, of 
which 15,903 were clinical thermometers. 

During a thunderstorm it has often been noticed that 
some flashes of lightning appear to “ flicker,'* while others 
* seem to leave a glow in their paths which lasts a second 
or two before entirely disappearing. In the first case the 
apparent trembling of the light is due to the fact that the 
observer is actually watching the passage of more than 
one flash following the same route. In multiple or inter- 
mittent lightning flashes there are sometimes as many as 
five or six separate flashes in a very brief interval of time, 
and the impression on the retina is an apparent flickering 
of a single flash. In the Comptes rendus (April 10) M. 
Em. Touchet directs attention to those particular flashes 
which leave a glow in their wake, and gives an illustration 
of a photograph of one he secured with a moving camera 
on April 12 of last year. The object of the communi- 
cation is to point out that this glow is attributable to the 
incandescence of the air ; but it seems to us that this is a 
fact already vey^ well known. In photographing very 
bright lightning flashes with movable cameras it is a 
very common occurrence to get trails on the plate of the 
brighter portions of the flash, and if the plate and lens 
be very rapid it should be the rule rather than the exception. 
NO. 1853, VOL. 72] ' 
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There are numerous examples of Hnshes \vhi('h haw be»Mt 
photographed showing this peculiarity, atui it is a simph? 
matter to differentiate between those dia' to multiplicity 
and those due to the incandescent air ta^sulllng from the' 
original flash. Anyone int(^rested in this <|U(‘s(ion will lin<r 
some typical photographs published by L. WcIxm" 
d. k. Preuss. Akcul d. IFm., vol. xxxviii., i8.S<)), f.adis- 
laiis von Szalay (Mot. Zrit., vol. xxxvlib, ro<M, p. 341), and' 
B. Walter (Jafirhuch d. Hamhiir^qisclnm Austallon, 

vol. XX., 1903). As M. Touchet refers to Dr. llotT(‘rl;’s 
paper on intermittent lightning-flash<‘H (Phil. 

August, 1889), reference is there mride to “ stn‘aks of 
light, showing that a very considerable rt'sidual ilhnnin- 
ation remains .between the discharges, ” winch indicatesi 
that the writer was quite familiar with the incandescencc? 
of the air due to the fl.asli and its effect on the plane- ' 
graphic film. 

An installation for the prodiu'tion of high-tension eleo : 
tricity, on view at Messrs. Iscntlial and Co.'s, 85 Mortimer 
Street, Cavendish Square, W., has been cxamiiiixl by a, , 
representative of Natukk. I'he original sourcii of the,,, 
energy is an ordinary uni-directional current, and an im- 
portant feature of th(! apparatus is a commutator which, 
does away with the ne(H*ssity for an interrupter. In ib^ 
main circuit Is a conden.s(‘r of very large capacity, and tbit; ' 
commutator breaks the* circuit when the condenser is. 
charged, so that no sparking is produced. The conderi^^ 
employed is not large, and owes its compactness to 
use of thin layex's of alunjiniuin oxide, prepai'ed cb‘clr'D*i’ 
lytically, as the dic.lectric. The commutator hits tlV,,' 
appearance of a piece of engineering woi*k, and shoute; 
not require much attention. Oscillatory currents, with » 
frequency of about a thousand per second, ar <5 set up in',, 
the primary of an induction coil, and it is daini(‘d that the ■ 
impulses in the seron<Jai*y much stronger hi one direc-; !, 
tion than in the other. 1'he apparatus is .also in((*iided for 
the production of aUernalIng <'ui’reuts, and stum very,,,;' 
intei*esting e.\'periinent.s anj shown. An allcrnaling (‘uiTent,' , 
is sent through the coil of an cbMdromagmd', the coia* being 
vertical; a sheet of paper is pl^lc(^d ovtn* the upper pole, and" 
on the paper is scattf'red some iron dust (not lilings) ; 
dust forms itself into litlle spiked lieaps which move, and. ■ 
dance about. When the pafier and iroti cliisl are removed, 
and the foixihead is placed near the pole of the magnet, the? ; 
light of the room appears to fluctuate in inttmsity. 

Messrs. A. Brown and Sons, Ltd,, will publish <luring,'; 
this month a work by Mr. J. U. Mortimer (Mitilb'd “ Forty ;- 
Years' Researches in British and Saxon Burial Mcuinds of *; 
East Yorkshire, including Romano-BrUish Discoveries and,!! 
a Description of the Ancient Entrenchments oti a Section of; 
the Yorkshire Wolds." 


The report of the council of the riampHtead Sciential 
Society and the proceedings for 1904 have Ixjen received-;,'; 
Fifty-six new members wex-e elected during th(j year, anii;? 
the number of members is now 333. 'I'lur number 
meetings held in 1904 was thirty-three, and in additioi|| 
there were four Christmas lectunss to children and a courrf| 
of six lectui-es on nature-study. Among letduri^s d<,*nv«r<i#J 
at general meetings of the society may bo mentioned onf;! 
by Prof. S. P. Thompson, F.R.S., on Japanese 
mirrors, and one by Prof. W. Boyd Dawkins, F.E.S., aM 
the incoming of the Brylhons into Britain. 

Messrs. S. Rentell and Co., Ltd., have published 
fifth edition of " The Telegraphists' Guido to the I)( 
mental and City and Guilds Examinations in Telcgra) 
by Messrs. Tames Bell and S. Wilson. The contents 
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been revised thoroughly, the chapters re-arranged, and 
much fresh matter introduced. The extra pages supply a 
description of Wheatstone’s ABC instrument, a more de- 
tailed reference to batteries, single-needle working, duplex 
and Wheatstone automatic systems, repeaters, test cases, 
•concentrator switch, wiredess tele.gr.nphy, and other subjects. 

No. 5 of the Cenirah -tlu^ magazine of the Central 
Technical College — is vory good, and may be regarded as 
even constituting an advance on its predecessors. It con- 
tains an account by Mr. R. Freeman of the design and 

construction of the steel-work of the bridge over the 
Zambezi at Victoria Falls, a continuation of the series of 

articles by Prof. Armstrong on the mechanism of com- 

bustion, and a description of the Klingenberg carriage 
switchgear by Mr. J. D. Griflln. The magazine is well 
and copiously illustrated. 

We have received from Mr. Geoffrey Marlin a copy of 
a paper on the theory of solution, published in the Journal 
of physical Chemistry (vol. ix. p. 149), giving a detailed 
account of views alrendy briefly stated in a letter to 
Nature (vol. Ixx. p* 531). An attempt is made to explain 
the fundamental facts that for all substam'es there is a 
limit of solubility in e.ach solvent, that th(‘ solubility in- 
creases as a rule with the temp(‘rature, and that molecules 
often dissociate on passing into solution. 

Among the popular science lectures to be delivered at the 
Royal Victoria Hall, Waterloo Bridge Road, during May 
are the following : — May 9, fishes old and new, Dr. Smith 
Woodward, F.R.S. ; May 23, some summits of the lost 
continent Atlantis, Mr. H. Ling 


OVR ASTRONOMICAL COLUMN. 

Discovery ok a Tenth Sateeutk to Saturn.— A tele- 
gram from the Kiel Ccntralstclh* announces the discovery 
of a tenth sahdlitc to Saturn by Prof. W. H. Pickering, 
who, it will be rotiKmibitred, also discovered Phoebe, the 
ninth satellite. 

The newly disi'overrEl ’ snteUIte is very faint, being re- 
ported as three magnitiules fainter than Hyperion, the 
seventh satiiUile, which has a magnitude of about 17; its 
period is given as 21 days, and its orbital motion is direct. 

'rins Au.egko Toentity ok Comets “ Brooks 18K9 ” anp 
Lexell, — An abstract of a paper by Dr. Charles L. Poor, 
wherein ho tUscu.ssf^s the idmility of Brooks’s 1889 comet 
with the object known as Lexell’s comet, is given in No. 4, 
vol, xiii., of Popular Astronomy. After mentioning the 
discovery and subsequent history of each body, he discusses 
the various perturbations to which each has been subjected, 
and then gives the results obtained from a re-computation 
of the orbit of Brooks’s comet, using the observational data 
secured during the rc-appoarance of 1903. Finally,^ he 
arrives at the conclusion that the objects are not identical, 
although furtlu‘r evidimee will be necessary before the 
question can be settled definitely. 

Ancient Drawings ok Cri.kstial Phenomena. — Parts 
.xiii. and xtv, of the. current volume of Das Woltall con- 
tain an intere.sting article by Dr. W. Lehmann, of Berlin, 
in which the ancient Mexican accounts of solar eclipses, 
comets, 8:c., are discussed. The article is freely illustrated 
by drawings of eclipses, comets, the moon, planets, &c., 
taken from the old accounts, and these drawings are most 
interesting as depicting the old Mexican ideas of these 
phenomena. For instance, the first is a contemporary 
drawing of the total solar eclipse of 1531 a.d., and shows 
plainly immense prominences and coronal wings. 

Mount Wilson , Observatory.— In No. 2, vol. xxi., of 
the Asirophy steal 'Journal, Prof. Hale gives an account of 
the conditions of ' Ssolar research at Mount Wilson, Cali- 
fornia, where ho haS' recently established the Solar, Observ-^ 
atory of tlie Carnegie Institution of Washington.,, In the 
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first of the two articles he enumerates the requirements of 
the site of such an obsoi'vatory, and then discusses in detail 
the meteorological conditions, the seeing, the transparency 
of the atmosphere, and the instruments available at Mount 
Wilson. 

In the second article the author describes the foundation, 
the equipment, and the programme of the observatory, and 
illustrates his description with photographs and diagrams 
of the site and of the various instruments and houses 
already erected or in course of erection. 

Anomalous Dispersion and “ Flocculi. In No. 3, 
vol. xxi., of the Astrophysical Journal, Prof. Julius 
advances the theory of anomalous dispersion to explain the 
varying appearance.? of the flocculi on spectroheliograph 
photographs. The “ dark flocculi ” of Prof. Hale are ex- 
plained by the incurvation of the direct rays producing an 
excess of light in the bright flocculi, and therefore a deficit 
elsewhere, hence the dark regions naturally ensue. 

'J'he differences between the (calcium) and H /3 
(hydrogen) pictures obtained by Prof. Hale are explained 
by the supposition that the H/? rays are less strongly 
incurvated, and therefore rays of more varied refractive 
indices pass through the secondary slit, thereby producing 
a less* dark and less defined image. On this assumption 
I’rof. Julius states that the hydrogen photographs would 
show the fine details seen on the K, photographs if the 
dispersion , employed were greater, or if the secondary slit 
were used narrower. Without requiring any other hypo- 
thesi.s, Prof. Julius e.xplains by this theory all the anomalies 
seen on the spectroheliogranis. 

In the same journal, the same author also discusses the 
“dispersion bands’’ seen in the spectra of 5 Orionis and 
Nova Pcrsci, and, inter alia, arrives at the conclusion 
that the former star is not a spectroscopic binary. 

Astronomical Society of America. — ^Abstracts of sixteen 
of the numerous papers read at the sixth meeting of the 
Astronomical and Astrophysical Society of America, held 
at Philadelphia last December, are given in No. 533 of 
Science by Mr. Frank B, Littel. The various titles are too 
numerous to mention here, but amongst them we may 
notice “The Constant of Aberration,’’ by Prof. C. L. 
Doolittle, in which the author obtains the value 2o"‘540± 
0*0055 from a series of zenith telescope observations made 
between December, 1889, and December, 1903 ; “ The Re- 
flex Zenith Tube,” by the same author; “ Variation of the 
Bright Hydrogen Lines in Stellar Spectra,” by Miss Annie 
J. (lannon; “ Planetary Spectrograms ” and “The Canals 
of Mars,” by Mr. Lowell; “The Coordination of Visual 
and Photographic Magnitudes,” by Mr. J. A. Parkhurst ; 
and “ Recent Researches of the Henry Draper Memorial,” 
by Prof. E. C. Pickering. 


COLOUR IN WASPS OF THE GENUS 
POLISTES. 

T N the paper referred to below^ the author deals very fully 
^ with the various colour variations observable in the 
species of the genus under notice, and a very interesting 
account is given of the variability in colour-pattern, and of 
its gradual development in the nymphal and imaginal 
stages, illustrated by coloured plates i. and ii. A chemical 
analysis of the nature of. the pigments is also given, and 
illustrations of the layers in which the pigments are located. 
Coloured plates iii. and iv. give figures of several of the dif- 
ferent species of the genus— besides these, plates there are ex- 
cellent maps, showing the distribution of the various forms, 
and elaborate diagrams are provided, indicating the vari- 
ations observable. The author has evidently spared no pains 
to render the treatment of the subject as exhaustive as 
possible, and as a study of colour variation this treatise 
seems to leave little to be desired. The problem attacked in 
this work, viz. “an inquiry into the nature and probable 
causes of specific differentiation in the genus Polistes, ” is 
one which is both difficult and perplexing? ^ 

The author commences at once by saying, “ apart from 
differences in the characters used to separate the species 
are based almost exclusively on colour ; accordingly, thffin- 

, 1 <‘Coior»tion in JPotos.”; By Wilhelmine M. Bnteman, 8^ 

|>lstl^.;' (Cartiepe InsdtiitlntiM ■vVasbijD^ton,. ^N'ovetnlijer^, 
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vestigation resolves itself into a study of coloration in the 
genus.” The conditions which make for variation in the 
different species are well indicated, as the author points out 
that, even where the inmates of a single nest are examined, 
the following points have to be considered ; — First, that two 
or three females may work together for the good of one com- 
munity, and may be very differently coloured ; secondly, that 
each may be fertilised by several males, which again may be 
differently coloured; thirdly, that intruders from other nests 
may be present as they “ are not always so certainly driven 
away from strange nests as has been affirmed for other social 
Hymenoptera. ” ^ ^ ... 

In these circumstances, the attempt to distinguish the 
species by colour characters seems to be almost hopeless— 
a point, however, which seems to the present writer to have 
been overlooked is the possibility of the presence of un- 
observed plastic characters which might serve as better and 
more satisfactory guides to classification. That such char- 
acters exist among the palaearctic species has been demon- 
strated by F. F. Kohl in Ann, K,K, Naturh, Hofmuseum, 
Wien, xiii., heft i., pp. 87-90, taf. iii., who shows that five 
forms of the males can be easily separated by well-defined 
characters in the form of the clypeus and genae, the grooves 
of the face, and the shapes of the subapical joints of the 
antennge, and although their respective females and workers 
have not been satisfactorily identified, it is not improbable 
that careful investigation may yet disclose characters to 
associate the sexes of the different species together ; as also it 
is quite probable that all the species would vary in colour in 
more or less parallel directions — any investigation into the 
distribution of the species, unless conducted with special 
reference to these characters of the males, would be very 
liable to lead to wrong conclusions. One conclusion especially 
to which one would like to apply the male character 
test is summed up in the following words : — It is hardly 
probable that we have in P. vanatus a primitive species which 
has differentiated in two directions, but, as we shall see 
from the study of the geographical distribution of the species, 
aurifer and palHpes are two originally distinct species which, 
from the course of their migration northwards, have come 
together in the Mississippi valley, and by their commingling 
produced a species having, in some measure, the characters 
of both.’* These remarks are made with no wish to depre- 
ciate, even if it were possible, this very careful attempt to in- 
vestigate a most difficult problem, but merely to point out 
that there are characters in our Palmarctic species of Polistes 
which might be well looked for in those of the other hemi- 
sphere. 


THE CLEAVAGE OF SLATES. 

'T' HE memoir described below ^ contains an account of 
experiments undertaken to test the author’s theory, 
propounded some years ago, of the cause of the cleavage 
property in slates. Dr. Becker’s theory, substantially the 
same as that put forward earlier by the Rev. O, Fisher, 
is that cleavage-planes are planes of maximum tangential 
strain, or in other words shear-planes. This is opposed 
to the theory of Sharpe (or, as we might say, of Sharpe 
and Sorby), which makes the cleavage-planes perpendicular 
to the maximum compression. The author has misunder- 
stood Dr. Sorby ’s position, having apparently overlooked 
the earlier papers of that writer. The question whether 
heterogeneity in the rock is necessary for the production of 
cleavage seems to be beside the mark, since all rocks 
(other than glasses) are heterogeneous in this sense. Both 
Tyndall’s wax and Dr. Becker’s ceresin, being crystalline 
bodies, are heterogeneous, and their behaviour must depend 
on the orientation of the minute component crystals. 

The experiments described were carried out with ceresin, 
a substance of the paraffin series, and some also with clay. 
These were submitted in one series of tests to simple com- 
pression, and^ in another series to shearing by means of a 
machine devised for the purpose. In the small masses 
dealt with the ^larains developed vary greatly from point 
to point, and the resulting structure is of a complex kind. 
We must confess that we are not convinced that the effects 

1 “Experiments on Schistosity and Slaty Cleavage."’ By George F. 

* 7 plates. Sul/. No. 241 of U.S. Geological Survey. 
Washington, 1904.) 
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observed are such as to be rightly described as deavugo— 
they have rather the character of fractures, depending on 
the application of the forces which produce them, as well 
as on the intimate structure of the material. 

It is unfortunate that no attempt is made to collate the 
results of the experiments with actual examples of cleaved 
rocks. As the author remarks, the position of the strain- 
ellipsoid affords a crucial test. On the Sharpe-Sorby theory 
the principal diametral plane of the ellipsoid must coincide 
with the cleavage-plane ; on Dr. Becker’s hypothesis it 
should be inclined at some angle of less than 45®. Now 
there are many slates in which the strain-ellipsoid is 
actually presented in deformed spherical concretions or 
colour-spots. The “ birdseye ” slate of Westmorland and 
the green-spotted purple slates of Llanberis are examples 
familiar to every English geologist. In every case the 
orientation of the ellipsoid is that which agrees with the 
received theory. Moreover, the spots are elliptic in the 
cleavage-plane itself, being elongated, as Dr. Sorby pointed 
out fifty years ago, in the line of cleavage-dip. If the 
cleavage-plane were a plane of shearing, it would corre- 
spond with a circular section of the ellipsoid. 

We might object further that, since there arc two direc- 
tions of circular section, or of shearing, there should, on 
Dr. Becker’s hypothesis, be always two directions of 
cleavage, perpendicular to one another with incipient 
cleavage and making an acute angle in well cleaved slates. , 
Our author endeavours to meet this difficulty in discussing 
his shearing experiments. One direction of shearing js; 
parallel to a fixed face of the block undergoing defotrm- 
ation, while the other is continually changing, *‘,so tMt 
any one set of particles undergoes maximum tangentinj^ 
strain along these planes only for an infinitesimal 
Even assuming such conditions to be realised in nature, . 
which cannot be the general case, we should .still suppose*,, 
that the cleavage-property (as distinguished from fracture^; 
set up in the process of deformation) will depend on the^ 
actual structure of the rock, not on the mann(,*r in which 
that structure has been arrived at. 

It will be apparent from the foregoing criticisni that,, 
while recognising the intrinsic value of these experiments 
and the clear manner in which the author’s vi(‘ws are sot 
forth, we do not find in them anything whi<‘h assails 
successfully the generally accepted intrn'prctation of the* 
cleavage structure. A. TI. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Camiiridue. — By direction of the Board of Geogrupliicat 
Studies, part ii. of the exaniination for the* dljfioimi in;„i 
geography will be held on June 21 and two follovvitig days.. 
No person is qualified for admission to part ii. who has ndt;; 
previously passed part i, (or the special examination iiV':; 
geography for the ordinary B.A* dogn^e). names dfV. 

intending candidates, together with the subjects they pro*,,! 
pose to take up, should be notified to the registrary ndt;)). 
later than May 24. The fee for admission to the examih7,i'', 
j ation is, for members of the university, 3^. ; for persorts'v 
not members of the university, 5/. The fee must he paid *!’ 
to the registrary not later than June 15. 'rhe subjects ard= -! 
regional geography, .surveying and mapping, giiomorph*^' t 
ology, oceanography and climatology, the historv of geof,:? 
graphy and anthropogcography. Copies of the ‘schedulesi| 
defining the range of examination may he obtained by;;} 
application at the registry. ■ J 

The council of the Senate has recommended that th«i/ 
University of Queen ’.s College, Kingston, Ontario* 
adopted as an institution affiliated to Cambridge UniversityxS 
It is understood that the syndicate for considering tM 
studies and examinations of the university, the report of * 
which in favour of the abolition of compulsory Greek ife? 
the previous examination was thrown out last term, wi$? 
continue to meet. It is proposed to add to the syndicate 
Mr. E. S. Roberts, master of Gonvillc and Cains Conego.fe- 
Dr. Adam, one of the tutors of Emmanuel Colloge; Mff' ? 
S. H. Butcher, late professor of Greek at EdinburA'S 
University; and Mr. G. H. Hardy, of Trinity College 
These gentlemen were on the ** non-placet «|do at 
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last vote, but it is understood that the majorit)^ of them 
are in favour of some alteration in the present state of 
things. 

A VERBATIM report of the proceedings of the Welsh 
national conference on the training of teachers and pupil 
teachers, hfdd at Shrewsbury last November, has just 
been published. Ap account of the conference -appeared 
in Nature of November 17 (p. 66). 

The council of the City and Guilds of London Institute 
has conferred the fellowship of the institute on Mr, II. 
Cecil Booth in recognition of the engineering work done 
by him since he gained his diploma of Associate of, the 
City and Guilds Institute in 1B92. 

On Wednesday, June 7, Viscount Goschen, as Chan- 
cellor of Oxford University, will lay the foundation-stone 
of the new buildings of Reading University College, to be 
erected, at a cost of about So, 000/., upon a site presented 
by Mr. Alfred Palmer. 

At the recent installation of Dr. Edwin A. Alderman as 
president of the University of Virginia, it was announced, 
says Science, that in addition to the conditional gift of 
ioo,oooZ. from Mr. Carnegie, Mr. Rockefeller had given 
20,000/., Mr. Jefferson Cooliclgo 10,000/., and alumni and 
friends 10,000/. towards the endowment fund. 

Mr, Carnegie has added another handsome donation to 
his many princely gifts to higher education. This time h(‘ 
has given 2,ooo,oooZ. to provide annuities for college pro- 
fessors prevented by old age or other physical disability 
from continuing to earn salaries. The gift is to be for 
the benefit of the United States, Canada, and Newfound- 
land, and applies lo all universities, colleges, and technical 
schools without regard to race, colour, or creed, but ex- 
cluding State or colonial institutes, and excluding also 
purely sectarian institutions. The fund is to be vested in 
trustees, among them Presidents Hadley, of Yale Uni- 
versity; Eliot, of Harvard University; Harper, of the 
University of Chicago; Butler, of Columbia University; 
Schurman, of Cornell University ; and Wilson, of Prince- 
ton University, all of whom have accepted. Mr. Carnegie 
hopes that by this endowment the best men available will 
be attracted to professorial work, since in view of the 
retiring pension, which will now be secured, present day 
salaries will not appear very inadequate in comparison 
with those of other profo.ssional men. 

On his way to Simla for the summer months, Lord 
Curzon visited Pusu and laid the foundation-stone of the 
agricultural college there. The Pu.sa estate comprises some 
1280 acres of soil on which almost any crop may be 
grown. ^ The Governmemt proposes to concentrate there all 
the agriculiurnl .skill, .scientific, practical, and educational, 
to be procured. The buildings will cost i6t} lakhs of 
rupees, of which amount the laboratory and its fittings 
will absorb 7I lakh.s. Pusa will provide for agricultural 
students re-search in the laboratory, experiment in the field, 
and instruction in the class-room. After laying the stone 
Lord Curzon, we learn from the Times, referred to the 
circumstances in which he received from Mr. Henry 
Phipps, the American millionaire, the muniliccnt bequest 
which was the origin of the institute. The college, Lord 
Curzon continued, will form a centre of the application of 
science to Indian agriculture, and it is hoped that each 
province of India will in time possess its own staff, its own 
institute for research .and experiment, in fact, a properly 
organised agricultural department. The Government has 
ho desire to monopolise the field, and will lend every 
possible advice to great land holders conducting their own 
experiments, improving their own seed and the breed of 
their own cattle. Earlier in the day Lord Curzon, reply- 
ing to an address of welcome from the Behar planters, 
said that the problem confronting the indigo growers since 
’fhe' synthetic indigo of Germany was perfected some eight 
years ago is so to combine scientific methods with cheapen- 
ing of the cost of production as to enable them to produce 
^ a natural colour at a price permitting of competition with 
the artificial product 

I We have received from the Agent-General for New South 
I Wales a copy of a Statistical Account -of Australia and 
; New Zealand, 1903-4,^* by Mr. T. A. Coghlan. An -M- 
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portant section of the volume deals with education, and a 
prominent place is given in this summary to university 
and technical education. It appears that the Government 
liiidowmenls to the universities of Sydney, Melbourne, 
Adelaide, and Tasmania in 1003 were respectively 15,533/-, 
13,500/., 66iiZ., and 4000/. In addition to the annual en- 
dowment, the Adelaide University has received a perpetual 
endowment of 50,000 acres of land from the Government 
of South Australia. The Univei'sity of New Zealand — 
which is an examining, and not a teaching, body — has a 
statutory grant of 3000Z. a year from Government, and of 
the afliiiatod colleges Auckland University College is in 
receipt of a statutory grant of 4000Z. a year. The Uni- 
versity of Otago derives a sum of about 5500Z. annually 
from rents of reserves. The Australasian universities are 
empowered to grant the same degrees as the British 
universities, with the exception of. degrees in theology. 
Women arc admitted to all the universities. As regards 
technical education, the State expenditure upon it in five 
of the Ctanmonwealth provinces and New Zealand is as 
follows : — New South Wales, 26,500/. ; Victoria, 16,400/. ; 
Queensland, 7200Z. ; Western Australia, 5710Z. ; Tasmania, 
2500Z. ; and New Zealand, 21,000/. In addition to ordinary 
technical classes throughout New Zealand, there are schools 
of mines in the chief mining districts, and the Government 
makes an annual grant of 500/. towards the endowment 
of the chair of mining and metallurgy at the Otago Uni- 
vcirsity. Facts such as these show that administrators in 
Au.stralia and New Zealand arc alive to the part which 
higher education should take in the life of the State, and 
are willing to supply funds from the public treasury to 
assist the work of their colleges and universities. 

A LETTER from Prof. W. Ridgeway in the Times of 
April 27 contains a number of wise suggestions for the 
improvement of the education given to boys in secondary 
schools. Referring to the recent vote on the Greek ques- 
tion, he says, careful inquiries give reason to believe that 
many voted to make Greek optional simply because they 
believe that the system of education at present in vogue in 
public schools is bad, that too much time is given up to 
Latin and Greek,, that, as a rule, science is not taught at 
all, that the universities are in a large measure responsible 
for the existing stale of things, and that something must 
bo done to improve matters ; and accordingly, as somebody 
must bo thrown overboard, Greek was the proper Jonah. 
Prof. Ridgeway goes on to argue that the mere abolition 
of compulsory Greek would not have effected any improve- 
ment in the method of teaching the older subjects in the 
schools or have done anything to make the teaching of 
science general. Moreover, ho rightly remarks, there can 
be no reform worthy of the name which does not ensure 
that boys whose tastes are literary should learn the methods 
of science, whilst boys whose bent is to science should get 
a literary training to give them the power of expressing 
their ideas with lucidity and to imbue them with a taste 
for culture. The faulty teaching of the schools, he con- 
tinues, is due in the main to the specialisation which is 
required by the open scholarship system, and to the sacrifice 
of the average boys to those who show greater promise 
and arc likely lo win scholarships. The universities are 
largely responsible for this state of things, for they de- 
liberately encourage premature specialisation in boys of 
promise by their system of open scholarships, and permit 
the interests of the average boys to be sacrificed by allow- 
ing boys to matriculate before they have passed any ex- 
amination lo show that they have acquired a sufficient 
modicum of liberal education to serve as a basis for a 
university training. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, March i6.— “A Determination of the 
Amounts of Neon ai>d Helium in Atmospheric Air.*’ By 
Sir William Ramsay, K.C.B., F.R.S. • • , 

The author had already attempted to estimate, fjbe 
amounts of , krypton and xenon in air by the evapofatidd 
of relatively large quantities of liquid air. ;Np dpubt/muep 
kr^rpton lind some xenon evaporated,, hertde,, the 
giy^n^"'Vere„ necessarily' fnipimurri' estimates.,':' '.Dri ■ .Traypr;®';” 
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and the author made a rough guess at the proportions of 
neon and helium in air ; the amount of each gas obtained 
was known, but the quantity from which they were derived 
could only be guessed at. The figures were ; — of helium 
one or two parts per million, and of neon one or two parts 
per 100,000- 

The ingenious method devised by Sir James Dewar 
of cooling a dense form of charcoal with liquid air, and 
using it as an absorbent for gases, made it easy to obtain 
a nearly correct estimate of the amounts of the more 
volatile constituents. After oxygen, nitrogen, and argon 
had been absorbed from about 16,800 c.c. of air by ex- 
posure to 100 grams of charcoal cooled with liquid air, 
the noon and helium were removed with the pump. They 
were freed from traces of heavier gases by a similar 
mclhod, and a partial, but fairly complete, separation of 
the two was effected in the same way. The total quanti- 
tii's w'ere measured by a form of burette, in which the 
level of the mercury was set to a point, and the differences 
of pressure read. 

The results are : — 

Tn air In crude argon Percentage 

I vol. in I vol. in By weight By volume 

Neon ... 80,790 ... 757 ... 0000086 ... 0*0000x23 

Helium.. 245,300 2300 ... o'oooooo56 ... 0*0000040 

Together 61,000 ... 571 ... — ... — 

It was not possible to detect the free hydrogen in this 
quantity of air ; .after the crude mixture of neon and helium 
had been mixed with a trace of oxygen and sparked for a 
few minutes, no contraction was observed; the volume of 
the gases was the same before and after sparking. 

April 6. — ** On Reciprocal Innervation of Antagonistic 
Muscles. — Seventh Note.** By Prof. C. S. Sherrington, 
F.R.S. 

If the crossed extension reflex of the limb be examined 
before and after a prolonged flexion reflex an alteration 
is evident in it. When a carefully adjusted electrical 
stimulus is at regular intervals applied to the afferent 
path of one limb and the resultant extensor reflex of the 
crossed limb is noted, it is found that if in one of the 
intervals a flexion reflex of the latter limb is induced and 
maintained for twenty seconds or more, the extensor reflex 
becomes altered in consequence. For a period immediately 
following the flexion reflex the extension reflex is in- 
creased. The intensity of the reflex is heightened, its 
duration is prolonged, and its latent time is reduced. If 
the testing stimulus be subliminal the threshold value of 
the stimulus required by the reflex is found to be lowered. 
In short, the activity of the flexion arcs directly or in- 
directly induces in the extension arcs a super-excitability 
as tested by crossed extension just as when tested by the 
e.'stensor thrust. 

But although this aftet-effect of the activity of the 
flexion arcs upon the antagonistic arcs, both direct and 
crossed, is one of increase of activity, the primary effect 
is, as shown previously, one of depression. In these 
instances there supervenes on the spinal inhibition a re- 
bound effect of augmentation.^ 

The spinal induction ** is obviously qualified to play a 
part in linking reflexes together in a coordinate sequence 
of successive combination. If a reflex arc A during its 
own activity not only temporarily checks the discharge- 
action of an opposed reflex arc B, but also as a subsequent 
result induces in arc B a phase of greater excitability and 
capacity for discharge, it predisposes the spinal organ for 
a second reflex opposite in character to its own in 
immediate succession to itself. 

Much of the reflex action of the limb that can be studied 
in the ** spinal ’* dog bears the character of adaptation to 
locomotion. “ Spinal induction ” obviously tends to con- 
nect this “ extensor thrust *’ as an after-effect with pre- 
current flexion of the Hmb. In the , stepping forward of 
the limb the flexion that raises the foot and carries it 
forward clear 0^ the ground, though temporarily checking 
the reflex discharge of the antagonistic arcs of extension, 
is, as it continues, so to say, sensitising them to respond 
later in their turn by the supporting and propulsive ex- 
tension of the limb necessary to progression. In reflex 
1 Sherrington, Schafer’s Text-book of Physiology,” vol. ii., p. 84T, rooo. 
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sequences an antecedent reflex would thus not only be 
the means of bringing about an ensuing slimulus for the 
next reflex,^ but in such instances as the above will pre- 
dispose the arc of the next reflex to I'cact to the stimulus 
that will arrive, 

“ Further K.xperiments azid •Histological Investigations 
on Intumescences, wUli some Observations on Nudiiar 
Division in Pathological Tissues.” By Miss IHizabeth Dale. 
Communicated by Prof. H. Marshall Ward, F.R.S. 

(1) This paper is the third of a scries on intumescences, 
and deals chiefly with two plants, Solanum tuberosum and 
Populus tremula. On the potato plant intuincjscenccs were 
obtained e.Kpcri mentally in about twenty-four hours, cither 
on the uninjured plants or on small fragments of leaves. 
The effect of nuti'itive solutions on the formation of in- ' 
tumescences was investigated. 

(2) Additional anatomical observations were made, and ; 
a classification of various types of intumesceiice.s has been , 
drawn up. The cell contents wire examined and compared. 

(3) The occurrence of acids and salts was invz'stigated. 

(4) The experiments show that the internal causes of 
intumescences ai*e extremely^ local, and quite independent , 
of root pressure. The osmotically active substance is prob- 
ably oxalic add. 

The present experiments show thc^ importance of 
irritability and active powers of assimUatiort, as well as of 
moist air, heat, light, and, generally, oxygen. 

(5) Finally, the nuclear phenomena W(sre investigalful ; 
compared, and were found to be in every respect id<^ntical ' ‘ 
in various intumescences and in wound -callus. I^atho- 
logical tissues in certain plants and animals aro‘;‘also„ ' 
compared, and a strong resemblance is seen to exlsl,* 
between certain rapidly formed outgrowths in plants ancf 
animals, caused not by any parasitic organism, but simply 1 
by the influence of some stimulus, probably always ex- , 
ternal, acting upon a plant or animal in such a condition ,' 
of irritability that it is able to respond. A similar r6-' 
semblance occurs between regenerative^ wound tissues it>! 
certain plants and animals, the formation of which is ir*', 
all cases accompanied exclusively by the more rapid fonni 
of nuclear division known as amitotic or dinicU 

Zoological Society, April 38.— Mr. II. Druce, vice- 
president, in the chair. — horn-core (witli sheatli' 
attached) of an Urus (Has primigenius) t J. (i. Millalle* 
The specimem was bzdievcsd to bo tin*, only British <‘xample^ 
of the actual horn of the Urus in existemMu 'I’ho curious^ 
corrugations on the surface of the lower end were similar*;; 
to those found on the American and Kuropoan bison, and 
incidentally supported the view that th(» while cattle of 
Chillingham, Chartley, and Cadxow were not dcscemded 
from this animal.— Pholograph of the horns of a KohcTts*s 
gazelle (Gasclla grantti rohertsi) obtained by Mr. C, L*, 
Chevalier : O. Thomas.-— The discovery of the skeleton of 
Diplodocus carnegii, Hatcher: Dr, W. J, Holland). 
Holland discussed the osteology of Diplodocus, briefly, 
pointing out some of the znore interesting .structufsil, 
features of the skeleton, and in this connection anim- 
adverted upon certain so-called “ restorations ** made 
public in popular magazines. Dr, Holland concluded h,i^ 
account by exhibhing in rapid succession pictures of a felsF 
of the more remarkable skeletons which had been recovered 
by the palgeontolOgicaT staff Of the Carnegie Museum ffoii 
various localities the. region of the Rocky Mountainii 
— unique spOciihen of Ceiiosaurus lacdsi, a saiiropodoua 
dinosaur from the ,, Oxford Clay of Peterborough: Dt 
Smith Woodward. The author described the fore an^ 
hind limbs and the, tail, and confinned the observation ,d 
the late Prof, O, C. Marsh, that Cetiosaurus was one of thi 
more generalised Sauropoda. — On a young fc.malci Nigoriat 
giraffe: Dr,. P. C. Mitchell. On the evidzmcct afford^ 
by a young female giraffe, obtained by Captain Phillips. If 
the district of Gumrnel, about 300 miles due west of 
Chad, and now deposited in the Society’s Garden.^, 1% 
author was inclined . to believe in the distinctness of - to 

1 Loeb’s ** Ketten-reflexe,” discussed in his “ Vergleichende GehJrji 
physiologic u. Vergleichende Psycholottie,” Leipzig, iSog. p. 96, and, 
compare also Exner, “Rntwurf einer physiologischen ErkUlruoR psycK 
Cher iLr^chemungen,” Vienna, 1894, p. X02, and sivA, under “SuccessJv 
Be wegungscombmationen / ' 
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Nigerian giraffe (Girajfa Camelopardalis peralta of Thomas), 
which, however, was closely allied to the Nubian form 
(G, c. typica ), — ^The ento-parasites obtained from the Zoo- 
logical Gardens, London, and elsewhere : A. E. Shipley. 
Thirteen species were enumerated, one of which was de- 
scribed as new. — The muscular and visceral anatomy of 
a leathery turtle {Dcrmatoclielys coriacca) : R. H. Burne. 
The animal was a young female about 4 feet long, and 
was thus considerably larger than the few examples of this 
rare chelonian that had previously been dissected. It 
came from Japan. The muscles of the neck, trunk, and 
limbs were described in detail, and notes were made of 
numerous hitherto unrecorded or imperfectly described 
features of the alimentary and other internal organs, — 
A third collection of mammals made by Mr. C. H. B. 
Grant for Mr, C, D. Rudd’s exploration of South Africa, 
and presented to the National Museum : O. Thomas and 
H. Schwann. The present series was obtained in Zulu- 
land, and consisted of 222 specimens, belonging to 49 
species, of which several were described as new, besides 
a number of local subspecies, — Description of a new species 
of newt from Yunnan : G. A. Boulensrer. — Hybrid hares 
between Lepus HmidtiSj Linn., and L. curopacus, Pall., in 
southern Sweden : Dr. E. l-dnnbersr. The hybrids had 
become comparatively common in this part of Sweden 
owing to the introduction of the latter species for hunt- 
ing purposes. — Description of the giant eland of the Bahr- 
el-Ghazal : A. L. Butler. Mr. Butler was of opinion that 
this eland was more nearly allied to the West African 
form than to that of South Africa, and proposed to dis- 
tinguish it as Tauroiraf^iis derhianus gigas. It differed 
from the typical T. derhianus in its much lighter body- 
colour (a pale cafd-au-lait fawn instead of a rich ruddy 
brown), in the greyish white of the black-maned dewlap, 
and in carrying grander horns. 

Chemical Society, April 19. — Prof. R. Meldola, F.R.S., 
president, in the chair. — Complex nitrites of bismuth: 
W. C. Ball. A scries of double salts of bismuth nitrite 
with alkali and ammonium nitrites and nitrates wctc de?- 
scribod. These salts, though unstable, appear to be per- 
fectly definite .substanecs.— E.xperiments on the synthesis 
of the terpenes, part ii., synthesis of A®-^-mcnthonol (8), 
A8;B(t))-;^«m(aitha(lie,no, ^-mcmthanol (8), AW-jf)-mcnthone, 
and ^-menthano ; W, TL Porkin, jun., and S. S. 
Pickles. — Part iii., synthesis of aliphatic compounds 
similar in constitution to terpineol and clipentenc : W. II. 
Perklti^ jun., and S, S. Picklee. — Part iv., synthesis of 
ALnormonthenol (8), A8;H(ih-uormonthadicnc, normcnthanol 
(8), and A^(* 9 -normenthone : K. Matsubara and W. H. 
Perkirif jun. I'htiso thrtic paptn's cU^scribed the preparation 
of terpenes and related .substances, 'i'ho results .showcel 
that the lemon-1 ik<i odour of (certain terpenes is associated 
with the simultaneous oceurremee of two c;thylonic linkages, 
one in the ring and the other in the side chain, and that 
by the disappearance of the ethyknic linkage in the ring 
terpenes, having a peppermint odour arc produced. The 
' intei'esting fact was also observed that when the two 
cthylcnic linkages occupy the so-called Tiemann position 
with regard to each other only one of them becomes 
saturated by the addition of halogens, and that conse- 
quently the property of forming a tetrabromide is not dis- 
tinctive of a particular class of terpenes possessing only one, 
double bond, as frequently been supposed. — 'G-Phenyl-^- 
f triazole : G: Youni^. This compound and certain , of its 
derivatives wore described. — ^'Phe, resolution of , Mactivc 
glyceric acid by fermentation and by brucine 7' P. F. 
Fratikland and E. Done. In view of Neuberg and 
Silbermahn’s observations (Bor., 1904, xxxvsft;, 339), the 
authors have re-examined the barium salts of 
glyceric acid and of the synthetic acid deracemked by 
moans of brucine, and have confirmed the results Obtained 
by Frankland and Frew and Frankland and Appleyard, 
which are at variance with those recorded by the German 
workers. — Estimation of potassium permanganate in 
presence of potassium persulphate : J. A. N, Friend. 
Small quantities of potassium permanganate may be esti- 
mated iodometrically in presence of potassium persulphate 
provided that the solution is dilute, only faintly acid, and 
that the, iodide is added only in slight excess of the amount 
required to reduce the permanganate. 

NO. 1853, VOL. 72] 


Royal Microscopical Society, April 19.-— Dr. Dultin- 
licld H. Scott, F.R.S., president, in the chair . — K slide 
of Bacillus typhosus and the method adopted in staining 
and mounting, also photomicrographs of the slide X2500 
and 5000 diameters with flagella well displayed : W. J. 
Dibdin. — On the application of the undulatory theory to 
optical problems ; A. E. Conrady. 

Dublin. 

Royal Irish Academy, April 10. — Mr. F. Elrington Ball, 
vice-president, in the chair. — On the growth of crystals in 
the contact-zone of granite and amphibolite : Prof. Gren- 
ville A. J. Cole. ^ Attention is directed to the growth of 
crystals in amphibolites when these come under the 
stimulus of an invading mass of granite. Garnet and horn- 
blende may thus appear upon a larger scale than that 
adopted by them in the original amphibolite. Hornblende 
especially grows in large prismatic forms in the composite 
rocks produced along such junction-surfaces, and serves as 
evidence in these cases that contact-alteration has taken 
place rather than dynamic metamorphism. Under dynamic 
influences, the secondary hornblende is of the granular 
type common in cpidiorites. The instances quoted are from 
both sides of the Gweebarra estuary in Co. Donegal. 

Paris. 

Academy of Sciences, April 25. — M. Poincar 4 in the 
chair. — ^Two observations relating to the undergrowth in 
woods : P. Fliche. Certain forms of plants requiring 
plenty of light for their proper development appear to die 
out when the undergrowth reaches a certain height. After 
clearing, however, these plants again re-appear at the 
same spots, and as an example of the great persistence of 
such plants the author instances groups of E. lathyris, 
probably planted by the Romans, which are found near 
Gallo-Roman remains. — On a new clutch : le Due de 
Guiche and Henri Gilardoni. — On the light emitted by 
crystals of arsenious anhydride : D. Gernez. The author 
has made a careful study of the luminous phenomena pro- 
duced during the crystallisation of arsenic trioxide, and 
finds that, contrary to the statements of Rose, the light 
is not produced at the moment each minute crystal is de- 
posited on the sides of the flask, nor during its growth, 
but that the least contact between a hard body and a 
recently formed crystal, or between two crystals, causes a 
brilliant evolution of light. It is a case of the develop- 
ment of light by the fracture of crystals, many examples 
of which are known in the field of organic chemistry. 
This property of arsenic trioxide crystals is not a fugitive 
one, but is exhibited after a long interval of time. — On 
the application of the methods of interferential spectro- 
scopy to the solar spectrum ; Ch. Fabry. A description 
of a modification of an arrangement given in an earlier 
paper. It possesses the advantage of allowing a larger 
number of lines to be studied, and may be of use in deter- 
mining very small displacements of lines. — On the vari- 
ations of lustre given by a Crookes’s tube : S. Turchini. 
The brightness of the fluorescent screen, when acted upon 
by a given Crookes’s tube, was measured photometrically, 
each of the constants of the circuit being varied in turn. 
The luminosity of the screen increased with the equivalent 
spark up to a spai"k length of iq cm. to 12 cm., after 
which it remained constant. Measurements were also 
made of the effect of the frequency of the contact breaker, 
of coils differing in size, and of variations in the self- 
induction of the coil. — The applicatipn of the microscope 
to the examination of india-rubber : Pierre Breuil. It was 
found that the progress of the vuloamsation of rubber 
could be followed under the microscope, the absorption of 
the sulphur being accompanied by changes in the crystal- 
line structure. — ^The floral diagram of the Cruciferae : M. 
Gerber. The floral formula of the Cruciferse is given as 

S(2z + 2,rt).P(4<j).E(2z + 4<?).C(2f, + 2«v). 

— ^The experimental production of the ascospore apparatus 
of Mofchella esculenta : Marin MoiliarTl.* From the ex- 
periments described the best conditions are wOrfced out for 
the cultivation of this mushroom.-— Chlorophyll assimil-, 
ation in young, shoots of plants; applications to the, vine t 
Ed. .QrifTon. Boussmgault, in 1807, studied Ihe qUestioh; 
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as to whether young shoots, almost colourless, possessed 
the power of decomposing carbonic acid, his experiments 
leading to a positive result. The method used was in- 
dirf^ct, the assimilation being proved by the evolution of 
oxvgcn. The author has taken up this question again, 
using the method of gaseous cxchang(‘s in a confined atmo- 
sphere containing from 5 per cent, to 10 per cent, of 
carbon dioxide. In the casi's studied the assimilation was 
('Xtrcmoly small, and was easily masked by the respiration. 

Calcutta. 

Asiatic Society of Bengal, April 5. — The colouring 
principle of the flowers of Nyctanthas arbor tristis : E. G. 
HiBI. The author describes the uses of the flowers of the 
“ Narsinghar ” plant in dyeing, and gives an account of 
the separation and properties of the crystalline^ yellow 
colouring matter. A sweet principle, rccogni.sed as 
mannitol, and wax were also extracted from the flowers. 
— On some forms of the Kris hilt, with special reference 
to the Kris Tadjdng of the .Siamese Malay States: N. 
Annandale. The Kris is the most characteristic weapon 
of the Malays, but its origin is probably not very ancient. 
The hilt takes various forms, all of which, however, have 
much in common, and can be reduced to one general 
type. Examination of a series of specimens shows that 
this type was originally Hindu. — On the occurrence of 
the fresh-water worm Chaetogaster in India, with a 
diagnosis of a species from Calcutta and notes on its 
bionomics : N. Annandale. The genus Chmtogaster does 
not appear to have been recorded fiitherto from India. A 
species {Chaetogaster bengalcnsis, sp. nov.) common in the 
Calcutta tanks lives in close association with water-snails, 
but is not parasitic upon them, feeding on small Crustacea. 
It progresses by the aid of an anterior and a posterior 
sucker, and uses its setae in insinuating itself between the 
snail and its shell. 
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FLOW OF UNDERGROUND AND RIVER 
WATERS, 

Essais iV liyclniiiliquc sotiicrraiHC cl: jlirvialc. By 
Edmond Maillot, Tnf2;x^ni(^ur dcs Fonts ct Chaiissdcs. 
Pp. vi + 218. (Paris : Librairic scicntifiquc, A. Her- 
mann, 1905.) Price II francs. 

T his treatise, which w^as presented in the first 
instance to the Academy of Sciences of Paris in 
1903, is divided into two parts, the first theoretical and 
the second practical, to which a paper has been 
appended, mainly of a practical nature, on the curves 
of the discharge of springs and the abatement of river 
floods. The book is addressed to mathematicians, 
physicists, geologists, geographers, meteorologists, 
engineers, and all who arc intci'csted in the motion 
and the distribution of rainfall, both on the surface 
of the, land and underground; and its object is to 
investigate theoretically and practically the variations 
in the discharge of springs, and the low-water flow 
of rivers, in order to be able to foretell the amount of 
this minimum flow, precisely as the height of the 
floods of rivers is predicted, as already effected in 
certain cases by French hydraulicians, such as 
Dupuit, Bclgrand, Lemoine, de Preaudeau and others,, 
and also recently by the author with respect to two 
of the sources of the River Vanne. 

M. Mailkjt believes that he is the first to have in- 
dicated a method by which exact quantitative dis- 
charges can be systematically predicted, such as a 
graphic curve, based upon Dausso’s law concerning 
the permeable strata of the Seine basin, enabled him 
to delermiiic the yearly minima discharges of two 
sources of the Vanne several months beforehand. 
LatcT on, by means of the hypothesis of a particular 
form of the free water-surface, he succeeded in obtain- 
ing a law which proved to be in accordance with ex- 
perience, as indicated in the first half of the theoretical 
portion of the book. In the second half of this por- 
tion, the stability, or the nature of the motion of 
underground waters, under different conditions, is 
investigated, allowing for the increase in volume pro- 
duced by rain ; and assuming a simple form for the 
impermeable bed over which the water flows, it is 
shown that where the line of the bed is convex up- 
wards the maximum height of the flood will be rapidly 
attained, and where concave, the flood will rise slowly, 
and that the influence of a part of the stream on the 
maximum will be greater in proportion to the fall of 
the bed. The connection, also, between the low-water 
levels, or minima discharges, at any point of a water- 
course or spring and the rainfall, is considered in as 
general a form as possible; and it is proved that, in 
practice, the lowest discharge may often be regarded 
as a function of the combined rainfall of the preceding 
to ' and cold seasons, and experiences very slight 
va^tions from year to year, especially in large river 
TOsins, unless the warm season is very rainy arid im- 
permeable strata intervene. 

The results of the theoretical investigations com- 
prised in the first six chapters are summed up in t!fie 
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three following laws : — (i) A certain number of hydro- 
logical facts, corresponding to the low stages, or 
minima discharges, of springs or watercourses, in 
many cases depend almost exclusively on the total 
rainfall of several preceding warm and cold seasons. 

It is only in the case of restricted watersheds that the 
rainfall of the last one or two cold seasons exercises, 
a predominating influence, the number of preceding 
years on which the results depend increasing in pro- 
portion to the size of the basin. The preceding warm 
seasons have less influence than the following cold 
seasons; and they both have less influence in propor- 
tion as they date further back, though this loss of 
influence varies inversely with the size of the basin. 
The immediately preceding spring and summer rain- 
falls may introduce an element of disturbance if they 
are heavy and widespread, supposing that the per- 
meable strata predominate in the basin ; but where the 
basin .is almost wholly permeable, the rainfall of the 
preceding warm seasons may often be neglected. 
(2) The lowest level at a given point of a watercourse 
in any year is approximately a function of the mini- 
mum level of the preceding year, and of the amount 
of rain during the preceding cold season, and some 
preceding months of the warm season if very wet or 
very dry, provided th| proportion of impermeable 
strata in the basin is small. In the case of many 
watercourses, the minimum yearly level varies little 
from year to year; and a succession of several years, 
or several cold seasons, more rainy or more dry than 
the average, is needed to produce modifications, 
which, moreover, are slow and progressive with the 
lapse of time. (3) In the Seine basin, the low-water 
levels at given points of many of the watercourses, 
draining almost wholly permeable strata, differ little 
from their mean secular height. These variations 
cannot be abrupt, except under the immediate in- 
f]ucnc(5 of rainy summers on the impermeable strata 
of the basin; and in any case they would be pro- 
gressive, as a result of a gradual increase in the mean 
rainfall for a certain number of years. Subject to 
these reservations, an appreciable variation in the 
low-water level must be due to other than meteor- 
ological causes. 

The second, practical, part of the book occupies^ 
little more than a third of the space devoted to 
theoretical considerations, though divided into ten 
chapters, which are, consequently, very short for the 
most part. It contains some practical applications ,of 
the views and theories developed in the first part, tp 
the prediction of various hydrological phenomena, and 
also some experimental verifications ; and 'the works 
of Belgrand, and the observations and publications of 
the hydrometric service of the Seine basin, form the 
basis of this inquiry. After a very brief introduction! 
the chapters deal successively with proportion of rain- 
fall which feeds underground waters, prediction of the 
drying up of the sources of the Somn^e from the rain- 
falh prediction of the discharges q/^Cdrilly spring, a 
source of the Vanne, prediction of , the minima dis- 
charges of the sources of the Vanne, application to 
the sources of the Dhuis, prediction of the low-water 
levels of the Marne at La Chaussde, drying up: of the 
Laignesg remarks on springs supplying Havre, and 
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great floods of the Seine; and thirty-one tables are 
appended at the end of the volume, giving the rain- 
fall, discharges, and water-levels at different dates in 
various parts of the Seine basin, and eleven sets of 
graphic curves indicating the decrease in the dis- 
charges of the Seine, some of its tributaries, and 
certain sources, at different periods. Table xxiii., 
giving the rainfalls of the warm seasons, and the 
high floods of the following cold seasons, at the Auster- 
litz Bridge, Paris, and at Mantes, from 1874 to 1900, 
shows that none of these warm seasons in which the 
rainfall was below the mean of 14-88 inches, was 
followed by floods of the Seine rising higher than 
X4-44 feet on the gauge at Pai'is, and 19-72 feet at 
Mantes; and the eight cold seasons in which the 
Seine reached or exceeded 16-40 feet at Paris, and 
21.06 feet at Mantes, were all preceded by warm 
seasons in which the rainfall exceeded the mean. 
Moreover, with the exception of 1890, when the warm 
season came between two very dry cold seasons, all 
the warm seasons having a rainfall above the average 
have been followed by floods of the Seine, attaining 
at least 10-17 feet at Paris and 16.40 feet at Mantes; 
whereas none of the fourteen warm seasons with a 
rainfall below the average was succeeded by floods 
in the next cold season, reacMng the height attained 
in eight of the cold seasons pniceded by warm seasons 
in which the rainfall exceeded the average. 

A NEW AMERICAN WORK ON THE 
CALCULUS. 

Elements of the Differential and Integral Calculus. 
By William Anthony Granville, Ph.D., with the 
editorial cooperation of Perccy F. Smith, Ph.D. 
Pp. xiv + 463, (Boston and London : Ginn and Co.) 
Price 105 . 6d. 

T his is a book the main object of which seems to 
be to enable the student to accjuire a knowledge 
of the subject with little or no assistance from a 
teacher; and, after a very careful study of it, wc arc 
enabled to say that the work is admirably constructed 
for the purpose. There is a complete absence of the 
stilted formality which is usually supposed to be 
appropriate to a mathematical treatise. In foot-notes, 
^and sometimes in the text, the student is given scores 
of useful hints and warnings against errors into which 
he would probably fall. Thus the work possesses a 
very high value for the student; and it will be found 
no less helpful to the teacher, for it contains a very 
large number of examples in every part of the subject, 
while it abounds in excellent diagrams. 

The portion on the differential calculus occupies 2S5 
pages, and terminates with 6 pages containing 
nothing but figures of all the curves more or less 
tamous which present themselves in the subject, such 
as the conchoid of Nicomedes, the cycloid, the 
catenary, the cissoid of Diodes, the probability curve, 
various spirals, &c. 

The work is vq^v strictly logical in its method'— here 
and there a little too much so, perhaps. 

Thus in p, 97 the proof that the angle between the 
radius vector and the tangent to a curve has ^rdOjdr 
for its tangent is quite unnece^arily accurate, and 
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has involved an error in work, which, however, is a 
mere slip. The theorem of moan value is very well 
explained and used in the deduction of Taylor’s 

theorem for the determination of the remainder, a 
little geometrical figure assisting the student to under- 
stand the nature of this remainder. (Correct, how- 
ever, the errors in sign in the first equation of 

p. 169.) 

ITie discussion of the convergency and divergency 
of series is very good, and a somewhat uninteresting 
subject is rendered simple and attractive. An in- 
cautious statement, however, is made with regard to 
an alternating series, p. 2j.i, according to which if we 
stop at the nth term of such a series the error made 
is numerically less than the value of the (n+i)th 
term. Clearly this is not in g(‘noral true if the 

alternating' series is one in which the numerical values 
of the terms increase for a while and then climini.sh. 
For example, the series for sin :v is an allernating 
one of this kind. If :x: = 5, tli(^ numerical values do 
not begin to diminish until after Ihe third term. The 
property asserted, and the proof in p. 22(), must be 
applied to cases in which wo slo]) after Iho grc'atest 
numerical term has been passed. 

The theory of maxima and minima is well illus- 
trated by examples taken from various branches of 
pl^ysics. Even at the risk of being a little hyper- 
critical, we must, however, point out that the time' 
taken by a ball to roll down a plane the base of 
which is of length a and the inclination of which is 

is not 2is/djg sin 2<fi, as it is said to bo in p. 128, 
for the simple reason that the ac('(sl(‘ralion of tin* 
centre of the ball (if the ball is solid and honio- 
genoous) is not g sin but 5/7 g sin This fact 
is of importance in dynamics, and (he mailer should 
be sot right. 

The part of the book di‘aling with curves is very 
good, and, in ])articular, we would comiiKMid tht* 
systematic manner in wliich (pp. 267, 2()<S) ihi^ student 
is taught to trace a curve from Its equation. 

In the i>ortion dc^aling with tlu^ integral calculus 
an exhaustive exposition of all the devic<^s ii.sed in 
integrating functions is given. TIkj reduction 
formulas to be applii'd to the binomial integral 
a-\rhx^^)Pdx are given in tabular form on p. 345, 

and the student is told very properly that he should 
not memorise them. Instead of memorising them, 
he should apply a .single simple rule which was given 
long ago by Hymers in his ‘‘Integral Calculus.” 
This rule enables us to obt.ain, without an cdTort of 
memory, the exact formula appropriate to the reduc- 
tion of any given binomial integral. 

Besides areas and volumc^s (accompanied by exc(‘l- 
lent figures), polar moments of inertia of plane areas 
are dealt with. The author speaks of those a.^* 
moments of inertia about “ a point an expression 
which leaves something to be desired, since it is 
always an axis that is involved. What wc always 
require in this connection in dynamics is the moan 
square of distance of a body from an axis, and wc 
should look to writex-s on the calculus to cinphasl.s(‘ 
this notion of a mean square of distance, Instead of 
tl^ “square of the radids of gyration,” Th<‘ 
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student might easily learn to regard fc as the distance 
of mean square, just as \vc speak of the velocity of 
mean square in a gas. 

The book has a useful chapter on the simpler forms 
of differential equations, and concludes with a figure 
and description of the integraph for finding the area 
of a curve. It might well include a description of 
Amsler’s planimeter, and show how it finds areas, 
positions of centres of gravity, and moments of inertia 
of plane figures; and, as to the proof of the theory 
of Amsler’s planimeter, it need occupy no larger space 
than the area of a shilling, notwithstanding the length 
and complication of proofs which are usually given. 

The author’s attention may be directed to the follow- 
ing misprints : — p. 44, note, Leibnitz was Gottfried, 
not Gottfreid; p. 206 (A), read ft: for ft; p. 216, 
ex. 15, read 7;,,“ for *^0 ; p. 225, line 5, read 223 for 225 ; 
p. 275, line 6, read F for P; p. 374, line i, read y 
for dy. George M. Mincihn. 


SERUM DIAGNOSIS. 

Manual of Scriwi Diagnosis. By O. Rostoski. 
Authorised translation by Charles Bolduan. Pp. 
vi + 96. (New York: J. Wiley and Sons; London: 
Chapman and Hall, Ltd., 1904.) Price i dollar. 

T his small work forms a companion volume to 
that by Wasserman on ** Hsemolysins and 
Cytotoxins,” which has already been noticed in these 
columns. Each volume forms a monograph on some 
part of those newer developments of bacteriology 
which concern immunity and kindred subjects. The 
aim of the series is to provide simple yet compre- 
iKuisive accounts of our present knowledge suitable 
for tho.se who do not make a special study of the 
laboratory a.spect.s of disease rather than exhaustive 
treatises adapted for special students. That the in- 
formation is authoritative and trustworthy is vouched 
for by the list of authors, which include.s .som(‘ of the 
most distinguished names in contemporary bacteri- 
ology. Each volume i.s tluj work of one who has 
himself made import.ant contributions to the study of 
the subject. 

The present: volume deals with the practical use of 
agglutinins, bactcjriolysin.s, and prccipitins in diag- 
nosis. More than two-fifths of the whole is devoted 
to an account of the Widal reaction in enteric fever. 
This section is extremely good, and for it alone the 
book is well worth r(^ading. The author points out 
very clearly that the “ lest ” is not to be regarded 
as niorc^ than lh(‘ “ first of tli(i cardinal symptoms of 
typhoid.” Some dismidit h<is been ca.st on the value 
of tlu; reaction, b(U'aus(^ clinicians have not always 
found that infallibility which is so often expected of 
the laboratory, but which can newer be present in 
dealing with so vari.'ible a complex as living matter. 
Removed from the pedestal of a “ Ic.st ” to the 
common ground of a “ symptom,” the phenomenon 
seems to have a better chance of receiving the appre- 
ciation which it deserves. There is an admirable 
account of the mix(id and '' group ” agglutinations 
in typhoid and paratyphoid infections, and due notice 
is taken of the use of typhoid cultui'cs which have 
been killed by th(^ addition of formalin. These reatt 
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practically as well as living cultures; and, though 
the increased time i*equired to obtain a result and the 
slight loss of delicacy render the use of living 
cultures still desirable in the laboratory, the safety and’ 
convenience of the dead cultures place the “ test 
within the personal practice of every not-too-busy 
practitioner. It is, however, strange to read (p. 13). 
that the use of an oil-immersion objective is necessary. 

The author then considers briefly the agglutination, 
phenomena found in tuberculosis, dysentery, and other 
diseases. Serum diagnosis of tubei'cle is considered to- 
be of very doubtful value. Appropriate stress is laid 
on the fact that in many diseases (especially plague 
and cholera) agglutination, in comparison with other 
symptoms, is of very little use for the direct diagnosis, 
of the disease, though of the greatest value in the 
identification of the isolated organism. This part of 
the book is, however, less satisfactory than the earlier 
sections. Indeed, the serum diagnosis of Malta fever 
is not mentioned, though the practical value of the 
phenomenon in the diagnosis of this variable and often 
very obscure disease has been demonstrated beyond, 
question. 

The book concludes with an account of the identifi- 
cation of blood stains by the precipitin test. Readers- 
will find here a wise injunction to make sure that any 
given stain is blood before deciding whether it is of 
human or animal origin ; the precipitin will not dis- 
tinguish between the different tissues of the same- 
species of animal in the same way as it will separate* 
the same tissue from different species. 

In the translation several useful additions have been, 
made ; the last chapter, which attempts an impossibly 
precise and entirely arbitrary definition of the WidaL 
reaction, might, however, well have been omitted. 

A. E. B. 


HISTORY OF PHARMACY. 

Gcschichtc der Pharmazie. By Hermann Schelenz. 
Pp. ix-l-934. (Berlin: Julius Springer, 1904.). 
Price 20 marks. 

T he successful practice of pharmacy implies some 
acquaintance with plant chemistry and with 
that branch of economic botany known as materia 
medica. For this reason the history of pharmacy, ' 
although it appeals particularly to the pharmacist and 
the physician, presents also many points of interest 
to the chemist and the botanist. Herr Schelenz does, 
not consider that the classes of readers here enumer- 
ated form a sufficiently wide circle for his purpose, 
and he states in the preface to this volume that he 
hopes also to interest the legislator, the antiquarian, 
and the philologist. 

The book begins with a description of the con/^ 
ditions under which pharmacy was practised among 
the Jews. A summary of the political history of the 
nation is first given, and this is followed by sections, 
dealing with Biblical and Talmudic references to the 
practice of pharmacy and the sociat condition, &c., 
of the practitioners of the art. The most interesting 
portion of this section is that describing the drugs, 
emplioyed by Jewish apothecaries. It is curious that 
so many of these are still in use at the present day; 
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for example, myrrh, Indian hemp, cassia (or cinna- 
mon), coriander, colocynth, galls, almonds, galbanum, 
and storax are among those mentioned by the author. 
The Jews also appear to have made use to some ex- 
tent of natural mineral waters and various medicated 
baths as remedial agents. 

Similar accounts of the practice of pharmacy among 
the Phoenicians, Assyrians, Egyptians, Hindus, 
Persians, Greeks, Romans, and other peoples are 
given, and then this racial method of treatment is 
interrupted, and a chapter is inserted giving an 
account of the methods of the professors of magic, 
astrology, and alchemy in the Middle Ages, and show- 
ing how the practice of these secret arts gradually 
led to a knowledge of natural science. 

Resuming his narrative after this digression, the 
author deals with pharmacy among the Copts and 
Syrians, the Arabs, and the Teutonic races, and 
brings it to the close of the eighteenth century with 
a short account of the condition of medicine and 
pharmacy in Italy, when the school of Salermo exer- 
cised a paramount influence on these arts. It was 
at this period that a definite separation of pharmacy 
from medicine first took place. 

Each of the' succeeding chapters deals with the 
progress made during a particular century, an out- 
line of the additions to physical, chemical, and 
botanical sciences being first given, with short bio- 
graphies of the more famous exponents of these 
sciences. The bearing of these discoveries on phar- 
maceutical methods is then outlined, and finally the 
legislation of the periods, the social and commercial 
conditions, and other matters in sO' far as they n fleeted 
the practice of medicine and pharmacy are discussed. 

The book is evidently the outcome of much literary 
and antiquarian research on the part of its author, 
but it is unfortunate that more care was not exercised 
in selecting the material to be included. There is no 
reason why so miuch space should be taken up in re- 
counting the political and religious histories of the 
various peoples. Similarly, the short and necessarily 
inadequate biographies of eminent men of science, 
which are scattered broadcast through the second half 
of the book, might well have been omitted, since they 
- are already better done elsewhere. By omitting these 
and other not strictly relevant matters, the size of the 
volume could have been much reduced, and at the same 
time it would have been unnecessary for the author 
to wTite in the compressed, unreadable style which 
now characterises the book. As it is, the volume can 
only be regarded as a useful work of reference on 
the history of pharmacy and allied subjects, and to 
this purpose its index (26,000 entries) is well adapted. 
^ T. A. H. 


0\JR BOOK SHELF. 

Guide io the Gallery of Birds in the British Museum. 
Pp. iv+228; illustrated. (London: Printed by 
Order of the T«istees, 1905.) Price 2s. 6d. 

This handsome volume is a new departure in the 
matter of “guides,” so fat as the natural history 
branch of the museum is concerned, being larger in 
size, more fully illustrated, different in style, and 
(perhaps most important of all) ^higher in price than 
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those to any of the other sections. The text is, in 
fact, a concise synopsis of the leading groups of birds, 
with special reference to the specimens exhibited in 
the galleries. The plan of the synopsis necessarily 
follows the system adopted in the museum, _ and it 
would therefore be quite out of place to criticise that 
system on the present occasion. A similar remark 
applies to the fact of the illustrations (which arc 
admirable of their kind) being taken from the stuffed 
specimens in the collection instead of from living 
birds — the guide is to illustrate the collection, and 
therefore it is quite right and proper that the figures 
of the birds should be taken from those shown in the 
gallery. In addition to the general synopsis, there is 
a guide to the series of British nesting birds. That 
the general plan and execution are in the main excel- 
lent cannot be denied; whether it will suit the taste 
— and the purses — of the public, remains, however, to 
be seen. 

When a new edition is called for, certain emenda- 
tions may with advantage be made in the text. The 
most serious error we have detected is the statement 
(p. ii) that the largest /Epyornis was probably not 
more than 7 feet in height, whereas there are actually 
limb-bones in the museum itself which arc nearly of 
these dimensions; such an error implies a want of 
cooperation between the zoological and palaeonto- 
logical • departments of the museum. Of less import- 
ance, although far more embarrassing to the public, 
is the discrepancy between the terminations of the 
“ orders ” of ostrich-like birds in the list on p. 8 and 
those in the synopsis on that and the following p.'ig<is. 
Again, we venture to think that the public will not 
be likely to understand the semi-scientific jargon fre- 
quently employed in the text. The cxprt^ssion, for 
instance, on p. to6, “ the romarkabht AiKstralian 
forms constituting this order," would havi^ b(‘(m much 
belter had the word “ birds " been used in place of 
“ forms." Neither is th(^ conslruclion of lh(‘ s(‘n- 
If^nces in all oases so good as it might Ix'., as wHik'ss 

the following (p. 64) : “ 1'he ap])C‘n<Iag(‘ o]X‘ns undtT 

the longue and is largest in lh(^ males giving' th<‘ 
bird a very peculiar appc^aranci*. Like ils allies it is 
an expert "diver ..." R. L. 

A Laboratory Manual of Orgaafr Chmiistry for 

Beginners. By Dr. A. llolleman. Translated 

by A. Jamieson Walker, Ph.D. Pj). xiV'h7<S. (New 

York: John Wiley and Sons; London: ('hapman 

and Hail, Ltd., 1904.) Price 44'. not. 

The preparation and properties of a number of 
organic compounds arc dealt with in short paragraphs 
in a manner reminding one of the toxt-W)ok.s of 
qualitative analysis, which arc now so universally 
condemned. But little attempt is made to indicate 
the quantities which should be used, and no <miphasls 
whatever is laid on the importance of making (W'ganic 
preparations in a quantitative manner. We 
doubt whether the beginner would attain the rcKpiired 
result in performing many of the prciparations de- 
scribed. 

It will be a sad clay for the fit lure of organic 
chemistry if text-books such as Dr. Holloman Is come 
into general use; it is indeed difllcult to imagine 
anything more calculated to encourage scamping of 
laboratory work. A growing complaint of the 
chemical manufacturer abroad at the present lime is 
that the university graduates from the large modern 
laboratories are ruined by the elaborate apparatus, 
ready-made reagents and other time-saving appli- 
ances placed at their disposal,^ so that they are no 
longer themselves capable of facing practical problems 
properly or of making the best use of the ordinary 
technical^ appliances. The physical chemical epoch 
fftim which chemical science is now slowly recover- 



May II, 1905] 


NATURE 


29 


in£r has caused it to be forgotten that for successful 
work in chemistry it is essential that the investigator 
be a highly skilled manipulator. It is too often found 
that the best student in the* examination room is all 
but worthless when set to perform (wen the simpl<*st 
piece of expcTimcntal work; good workers can only 
be trained by the most carefui and thorough ground- 
ing in making pui*o chemical preparations and by 
being taught to appreciate the im]X)rtancc and 
necessity of even the minutest details in the process. 
As a glance at the modern chemical literature shows, 
it is precisely this attention to detail which is so 
conspicuous a feature in some of the best work. 

We fear that the book under notice would not 
lead the student to attach importance either to 
accuracy of method or to thoroughness of detail; it 
seems a pity even that it should have been found 
worth while to translate it and so add another to the 
legion of text-books. 

Metaphysik in der Psychiairic. By Dr, P. Kronthal. 

Pp. 92. (Jena : Gustav Fischer, 1905.) Price 2.50 

marks. 

This costly little work is written to ventilate a 
grievance. It would appear that certain aulhoritics 
on mental diseases, including Knipclin and Bins- 
wanger, employ in their works such terms as 
association, apperception, power of imagination, 
anger, and th(^ like. These, according to our author, 
are metaphysical terms, and must be carefully ex- 
cluded from Psychiatric, which is a purely natural 
science. New sciences spring up like mushrooms 
nowadays, and it is a misfortune that those who 
specialise in one, or seek to exploit it, so rarely know 
with precision what is being done in others, even 
when these are most closely akin to their own darling 
pursuit. We fear that this writer hardly understands 
that the terms which he critici.ses are used every day 
in psychology with a minimum of metaphysical refer- 
ence, and that he is almost bound, before he proceeds 
a step, to show duo cause why th(^ terminology of 
Psychiatric should ditTor sc‘riously from that a(T(‘’ptcd 
by ordinary psychology. In spile of his parade of foot- 
note.s and his rehuxMices to such grand c'nncx^ptions as 
that of AUhcsccUheit, it may be doubted if this writer 
is competent to dis('uss so gcuioral a cjiK^stion. At any 
rate, his present work doe.s not impr<\ss one as being 
well arranged, cl(\'\r, or convincing. 

A lyxi-hook of Physiological Chemistry. By Charles 

E. Simon. Second edition. Pp. xx + 500. (Lon- 
don : J. and A. Churchill, 1905.) Price 15.9. net. 
Although Dr. Simonas book has reached a second 
edition, it is one which has been hitherto un- 
known on this side of the Atlantic. Dr. Simonas 

name is not associated with any researches in physio- 
logical chemistry, and then.' is nothing strikingly new 
or original in his book, either as regards .subject- 
matter or arrangement. The work has, however, 
many excellent features. Tt is dearly WTitten, and is 
free from inaccuracies; the sections dealing with the 
proteids and their elevnvage products arc especially 
good, and fully abreast of the recent advances which 
have b(ion made in this important and interesting 
branch of the subject. 

The author is conversant with chemical technique, 
and ^ his descriptions of analytical processes are 
specially lucid. It is evident that he is a careful 
student of chemico-physiological literature, and more 
especially with that part of it which originates in 
Germany. This is frequently seen in the nomen- 
clature he adopts. Thus he speaks of casein and 
paracasein instead of caseinogen and casein re- 
spectively as , employed in most English books/ 
Occasionally the adherence to German terms leads to 
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confusion ; for instance, the two German words 
Eiweisskorper and Albumine are both translated as 
albumins. 

The work is primarily intended for students, and 
there fore references to literature are omitted. A 
desire to keep the book within a moderate compass 
has no doubt induced the author to leave out a con- 
sideration of many subjects which might well have 
been expected to find a place in it. Thus we find no 
reference to the important subject of immunity and 
its side issues, like the precipitin test for blood. The 
numerous investigations now in progress on the 
velocity of ferment action are passed over in silence. 
Physical chemistry has during the last decade made 
groat progress, and many and important are its appli- 
cations to physiology. Such questions as absorption, 
secretion, osmosis, gaseous exchanges, and electrical 
conductivity have all been made clearer by the work 
of the physical chemist; but there is no reference to* 
any of such investigations. 

The strangest and most important omissions, how- 
ever, are the absence of any account of general meta- 
bolism, animal heat, and respiration. 

Turning to the title-page, one searches in vain for 
thc^ words vol. i., for the omitted material would easily 
fill a second volume of the same size. One cannot 
help thinking that, interesting and instructive as the 
book undoubtedly is, it cannot be expected to take its 
place as a favourite until the deficiencies alluded to 
are rectified. 

Astronomy for Amateurs. By Camille Flammarion. 

Translated by Frances A, Welby. Pp. 340. (London : 

T. Fisher Unwin, 1905.) Price 6 s. 

Much that is interesting to amateur astronomers may 
be found in this volume. The descriptions are often 
discursive, but the matter is there, and in a readable 
form providing the reader’s leisure is not too limited. 

After a general exhortation to his readers to study 
and contemplate the marvels of the sky, the author prb- 
ceed.s to a study of the constellations, the stars them- 
selves, the sun, and then the planets. ^ Next follows a 
chapter on comets, containing some interesting facts 
concerning the ancient ideas of ^ these “ glittering, 
swift-footed heralds of Immensity,” and a^ brief 
account of comets in general and of a few in particular. 
Shooting stars are then dealt with, and in chapters 
viii., ix., and x. the earth, the moon, and eclipses are 
severally discussed. In chapter xi. the more elementary 
methods of determining stellar distances and rnasses 
are described, whilst the next, and last, chapter is 4®- 
voted to a discussion of life universal and eternal. 
The book contains eighty-four illustrations — the re- 
levance of some of which is open to question — and it 
will be read with both interest and profit^ by those 
whose previous acquaintance with astronomical truths 
has been slight. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other pari of Nature. 
No notice is taken of anonymous communications.] 

Scientific Correspondence of the late Sir'George Stokes. 

Arrangements are in progress for the publication of a 
selection from Sir George Stokes’s scientific correspondence. 
The letters addressed to him, which are now in my custody, 
show that there must be many from him to others,' of 
permanent scientific valqe, to which I have not access. • I, 
shall therefore be glad if owners of letters of substantial 
scientific interest will entrust them to me, to be treaty 
with care and ultimately returned. J. LAttMOR. , , 

St. John’s College. Cambridge, May 8. , 
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The Transposition of Zoological Names. 

I WISH to say how thoroughly I agree with Mr. 
Lydekker in his remarks on the unwisdom of transposing 
.zoological names, and on the confusion caused by this 
■objectionable practice. To the instances which he has 
mentioned I may add the following cases relating to two 
well known and familiar species of animals. Linnmus 
called the only European hare known to him Lepus 
■tirnidus, and for many years that name was applied to the 
common brown hare of Central Europe, while the northern 
hare, which changes to white in winter, was known by 
Pallas’s appropriate name, Lepus variahilis. ^ This was 
the nomenclature used by Blasius, by Bell in his “ British 
•Quadrupeds,” and in all the ordinary text-books of zoology. 
It was, however, pointed out some years ago, first, I 
believe, by Lilljeborg, that the Lepus iimidus of Linnseus 
had been based mainly upon the northern or variable hare, 
or that at all events Linnaeus had confounded the two 
species together. In these circumstances obviously the 
best plan was to call the niiddlc-European brown hare by 
its next given name, Lepus europeus, and this course has 
been adopted by most writers. But the advocates of un- 
restricted priority are not content with this, and insist 
upon calling the variable hare Lepus tirnidus, the con- 
sequence being that when that name is used it is impossible 
to know which of two perfectly distinct animals is in- 
tended by it. 

Another still more objectionable transposition of two 
well known names has been lately suggested. Linnmus, in 
the twelfth edition of the “ Systema Naturae,” gave the 
name Turdus musicus to the song-thrush and that of 
Turdus iliacus to the redwing, and these familiar terms 
have been used by all writers for these well known birds 
respectively ever since. But about a year ago it was dis- 
covered by an ardent member of the new school of priority 
that in his tenth edition of the ” Systema ” Linnaeus had 
unfortunately (by some error in his MS. or of his printer) 
attached the diagnosis of Turdus musicus to T. iliacus, and 
that of T. iliacus to T. musicus. It was admitted that 
Linnmus had corrected the mistake in his later edition of 
1760, but even Linnaeus could not be allowed to correct 
his own errors in the face of the inviolable law of 

priority.” In future, therefore, it was maintained, the 
song-thrush must be called T. iliacus and the redwing 
T. musicus I This course has been actually adopted by a 
subsequent writer, but we may trust that it will not meet 
with general approval, and that the song-thrush and red- 
wing will remain under the old names given to them by 
the father of scientific nomenclature in 1760, and used by 
every subsequent writer until 1904. P. L. Sclater. 


Modern Algebra. 

The publication of Messrs. Grace and Young’s treatise 
on algebra will direct attention to the importance and 
difficulty of the theory of the concomitants of ternary and 
quaternary quantics in connection with plane and solid 
geometry. There are one or two points on which I propose 
to make some remarks. 

In the first place, canonical forms are sometimes de- 
ficient in generality, and this will be the case whenever 
the form is the analytical expression for some special 
property of an anautotomic curve. Of this defect the 
canonical form of a ternary cubic furnishes a striking 
example, for it is the analytical expression for the theorem 
that through each of the three real points of inflexion one 
real straight line can be drawn which passes through one 
pair of conjugate imaginary points of inflexion on an 
anautotomic cubic curve; and since autotomic cubics do 
jnot possess this property such curves cannot' be represented 
oy the canonical form. 

In the next place, anautotomic curves are not by any 
means the most interesting species of curves, and to go 
through the^ process of calculating their concomitants, and 
then specialising them for some particular species of auto- 
tomic curves, is o^ten very laborious. In the case of 
unicursal quarticS, many interesting results might be 
obtained by calculating directlv the concomitants of the 
<iuantic ya, aj 3 )-, and this would give results applic- 

able to all unicursal quartics, except those which possess 
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the five compound singularities called the tacnode, the 
rhamphoid cusp, the osenode, the tacnode cusp, and the 
triple point. Also, since an evectant is the ^ tangential 
equation of a curve which is related in a special manner 
to the original one, an exaininalion of the ev(‘ctanLs of 
the above qiiantic would lead to interesting result.s con- 
cerning conics and other curves connected with trinodal 
quartics. 

In this subject geometrical methods ar<^ a pow{Tful 
assistance to pure analysis. Imr example, hit U be a 
ternary cubic in (a, /?, 7) ; (diminate 7 by nicans of the 
equation /3==/i!7, and equate to zero the discriminant of tlu; 
resulting cubic equation in a/ 0 . This will give a sextic 
equation A (/e)=o, which determines the six tangents drawn 
from A to the curve. The condition that the curve U — o 
should have a node is that the equation A (/*:)“ o should 
have a double root; hence the discriminant of this bint«*y 
sextic is the discriminant of the original Uirnary cubic U. 

Many other examples of a similar kind could be men- 
tioned,’ and we may observe that from the discriminant 
of a binary duodecimic, all the conditions that a^ quart ic 
curve should possess point singularities may be oblaint'd. 

April 28. A. Basset. 


Current Theories of the Consolidation of the Earth. 

In Lord Kelvin’s philosophical and justly celebrated 
paper on the secular cooling of the earth (d'homson and 
Tait’s “Nat. Phil.,” vol. i., part ii.. Appendix D), the 
assumption is made that the earth was once a fiery molten 
mass, liquid throughout, or melted to a great d<^pth all 
round. He cites Bischof’s cxperinuiiits .showing that 
“ melted granite, slate, and trachyte all contract by some- 
thing about 20 per cent, in freezing,” and continues : — 

“ Hence, if, according to any relations whatever among 
the complicated physical circumstances concerned, freezing 
did really commence at the surface, either all round or 
in any part, before the whole globe liad become salid, the 
solidified superficial layer must have broken^ up and sunk 
to the bottom, or to the centre, before it could have 
attained a sufficient thickness to rest stably on the lighter 
liquid below. It is quite clear, indeed, that if at any time 
the earth were in the condition of a thin shell of, let us 
suppose, 50 feet or 100 f(M‘t thick of granite, eiu'loslng^ a 
continuous molted mass of 20 pin" (‘cnt. less specific gravity 
in its upper parts, wlien^ the, |)r(‘ssure is small, this con- 
dition cannot have last (id many miniit t^s. 'riie rigidity of 
a solid shell of sviptudicial extent so vast in comparison 
with its thickness, must bo as nothing, and th<^ slightest 
disturbance would causfi some part to bend down, crack, 
and allow the liquid to run over the whole solid. The 
crust itself would in conscciuence betxmie shattered into 
fragments, which would all sink to the bottoin, or meet 
in the centre and form a nucleus tlufre if there is none to 
begin with.” 

In adhering to these views, T-ord Kelvin has been 
followed by Prof. G. IL Darwin (c/. “Tides and Kindred 
Phenomena of the Solar System,” p. 257) and other 
eminent mathematicians ; so that the theory that the earth 
consolidated by the building up of a solid nucleus through 
the sinking of portions of the crust of greater^ specific 
gravity is no doubt generally accepted by geologists and 
others interested in tlie physics of the earth. 

Recent re.searchos on the pressures within the planets 
(c/. Asironomischc Nachrichten, No. 3002) have thrown 
great doubt on this mode of consolidation of the globe. 
The line of argument by which we re.-ich this conclusion 
is a double one : — 

(1) It is shown that the effect of pressure In the highly 
heated fluid assumed to have constituted the molten earth 
would have been to dissolve the portions of the sinking 
crust before they attained any considerable depth. 

(2) The increasing density of the fluid itself would have 
prevented sinking of the crust below one-tenth of the 
radius, so that a solid central nucleus could not have been 
built up in this way. 

To see this clearly, let us suppose that the earth were 
a molten mass, and that a crust of rock several kilometres 
in area, and a considerable fraction of a kilometre in thick- 
ness, had formed, and begun to sink in the molten fluid 
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by its superior gravity. What would happen to it as it 
descended towards the earth’s centre? 

The densities and pressures in the outer layers of the 
earth, found by Laplace’s law, are as follows : — 


Radius 

Depth below 
tlic surface 

Density 


Pressure in 
atmospheres 

I -ooo 

km. 

••• 2*55 


1*000 

0*995 ••• 

31-85 

2*608 


8,610 

0*990 

63-70 

2667 


16,470 

0*985 

95 -SS 

... 2*725 


25,080 

0*980 

127*40 

... 2-785 


33.690 

0*97 

191*10 

2-904 


51,670 

0*96 

254*80 

... 3 ‘ 02 S 


70,410 

89,400 

0*95 

3 'S-SO 

... 3-144 


0*94 

382 *20 

... 3‘265 


109,860 

0*93 

445 90 

... 3-386 


130,130 

0*92 

529*60 

... 3-508 


152,940 

0-91 

593 '30 

... 3629 


i 75>470 

0*9 J 

657*00 

••• 3751 


198,760 

The above 

table shows 

that before 

the 

mass has d 


scended 31*85 kni. (i/2oolh of the radius) the pressure about 
it would have become more than 8000 atmospheres, which 
would force the molten lluid deep into the heated rock, 
'fhe rising temperature at that depth would also rapidly 
dissolve the mass, and before the solid has sunk through 
another equal space in the viscid liquid, and thus reached 
a depth of 63-7 km., it seems almost certain that it would 
be completely dissolved. 

It must be borne in mind that the solid is not much 
denser than the liquid ; and as the liquid is highly viscous 
the mass would sink slowly, while the increase of tempera- 
ture and pressure would conspire together in the most 
powerful manner to dissolve the mass and reduce it to the 
same temperature and density as the enclosing liquid, which 
would be forced into it on all sides by a pressure vastly 
greater than any known in our laboratories. 

Even if we make the violent assumption that the sink- 
ing mass is a kilometre, or .several kilometres, thick, it 
is difllcult to sec how it could continue its downward 
course, undissolved by temperature and pressure, below a 
d(jpth approximating one-tenth of the radius, or 637 kilo- 
uKitres. The sinking would be quite slow, owing to stiff- 
ness of the fluid, atul <*ould hardly be acc'omplished to 
this depth inside of several days, or more probably weeks. 

Moreover, before the mass reached a depth of 260 kilo- 
metres, or less than oiuMwimtieth of tlu^ radius, tb<‘ demsity 
of tli(! molten fluid would bi'come 20 per cent, gnsaler than 
it was at the surface, owing to pressure; and when the 
solid mass was no denser than the surrounding fluid it 
would cease to sink. Or, if it had acquired a small 
velocity downward in the fall from the surface against the 
viscous resistance of the fluid, which is enormously in- 
creased by the eddy arising from the condition of con- 
tifiuity, it might g() down a little lower until the motion 
was overcome by the buoyancy of the denser fluid below. 
Accordingly, so far as one can see, solidified crust in sink- 
ing could by no possibility go lower than one-tenth of the 
radius, which would hardly accomplish the building up 
of a solid nucleus. 

In considering the effects of pressure in forcing molten 
fluid into the sinking solid, we have not assumed that the 
density would thereby be increased ; for at the great 
temperature of the fluid it is obvious that the solid into 
which the hot liquid entered would be dissolved, and heat 
from the fluid would be conducted rapidly through the 
solid mass, cause seems to be overlooked which 

could invalidal'c our conclusion. 

It rests primarily upon the enormous pressures known 
to exist at groat depths in the earth, and their undeniable 
effect in forcing the molten fluid into any possible solid 
body, so as to prevent it attaining any considerable depth 
without dissolving; and upon the assumption that even 
molten rock under such forces would take approximately 
the density given by Laplace’s law, which hardly admits 
of reasonable doubt. 

In considering these questions heretofore, the hypothesis 
of incompressibility for the molten fluid has been^ tacitly 
implied or assumed. Whether such an hypothesis is justi- 
fied will appear difTcrentty to different minds, but for our 
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part we cannot hesitate in rejecting it on account of the 
known porosity of all matter, and its observed yielding 
and condensation under great forces. 

On account of the difficulty in handling liquids, especially 
when at high temperatures, they have not been so care- 
fully investigated in the laboratory as solids; but there 
remains scarcely any doubt that under planetary pressure 
they would all yield like sponges. 

In indicating his interest in the paper on planetary 
pressures {AsLro7iomische Nachfichten, No. 3992), one of 
the most eminent British mathematical physicists has 
pointed out that to his mind the present writer has under- 
estimated the probability that the earth has a metallic 
nucleus. I have since pointed out in a letter to the editor 
of Nature (April 13, p. 559) that pressure, and not metallic 
constitution, is the true physical cause of the earth’s 
rigidity ; for under such pressure any kind of matter would 
assume a hardness greater than that of steel; and as the 
material is above the critical temperature of every sub- 
stance it is really gaseous, and would expand with in- ' 
credible violence if the pressure could only be relieved. 

In the Asironomische Nachrichten, No. 3992, I have 
shown that in any mass of considerable size, so condensed 
that the pressure amounts to millions of atmospheres, 
circulation at great depth becomes practically impossible, on 
account of the^ friction due to the increasing pressure as 
we descend within the mass. The pressure and friction 
which prevent circulation also prevent separation of the 
elements according to their densities. While it may 
not be possible to say that there is not an increasing 
amount of metals, such as iron, towards the centre of the 
earth, it is, I think, clear that there is no distinctively 
iron nucleus ; for the existence of such a nucleus would 
imply that the earth’s mass had unimpeded circulation 
when in a fluid state, all of which is to the last degree 
improbable. 

When the earth was less condensed it was at lower 
temperature, and the elements' may not have been fused; 
and as condensation advanced, and the temperature rose, 
the friction duo to pressure operated with increasing in- 
tensity to destroy circulation, which would thus be re- 
stricted to the subsidence of compact masses decidedly 
denser than the surrounding fluid. As the fluid was 
necessarily at high temperature, a compact mass would 
soon be dissolved, and further circulation of its elements 
practically cease. 

It seems, therefore, very difficult to escape the con- 
cUusion that the earth’s interior is a magma of all the 
(dements, the increasing density towards the centre being 
duo primarily to pressure. If any separation of , the metals 
from the i*ocks took place, it could only be near the sur- 
face* where the pressure is slight ; but because the rocks 
predominate at the surface, we must not conclude the same 
material docs not exist abundantly in the great central 
nucleus of the globe. 

The difference in the point of view here adopted and 
that held by the older school of physicists is based primarily 
upon the effects of pressure. While there is a certain dis- ^ 
appointment in negative results, they are sometimes useful “ 
in leading us to new conceptions, and perhaps we may 
hope that further study of these difficult questions will 
produce results admitting of general acceptance. It should 
be added that the pressures for the interior of the earth, 
calculated in the Astronomischc Nachrichten, No. 3092, 
would not be very greatly modified by any other admissible 
law of density. 

The researches of Radau and Darwin (cf. Monthly 
Notices, Roy. Astron. Soc., December, 1899, pp. T22--3) 
have shown that, so far as the mathematical conditions 
are concerned, the law of density within the earth mighj, 
depart considerably from that of Laplace. But on physicaC 
grounds, including the incontestably steady rise of pressure 
towards the earth's centre, whatever he the exact law of 
density, and especially the observed yielding and con- 
densation of all rnc^.ter under such forces, T hold that the 
true law is essentially that of Laplace,* and any departure 
from it in the actual arrangement of 'the matter of the 
globe is likely to be extremely small and unimportant. 

T, J. J. See. 

IT.S. Naval Observatory, Mare Islanci, California, 

March 31. 
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NOTES ON STONEHENGE^ 

VI. —On the Solar Observations made in British 
Stone Circles, 

I N my last notes I referred to the star observations 
which might be made by means of stone circles. 

I now pass to solar observations. 

1 have already pointed out that much time has been 
lost in the investigation of our stone circles, for the : 
reason .that in many cases the exact relations of the 
monuments to the chief points of the horizon, and 
therefore, to the place of sunrise at different times of 
the year, have not been considered ; and when they 
were, the observations were made only with reference 
to the magnetic north, which is different at different 
places, and besides is always varying; few indeed 
have tried to get at the real astronomical conditions of 
the problem. 

The first, I think, was Mr. Jonathan Otlc5^ who in 
1849 showed the ** orientation ” of the Keswick circle 
according to the solar meridian,” giving true solar 
bearings throughout the year. 


and alignments In 1901, but other pressing calls on my 
time then caused me to break off the inquii'y. Quite 
recently it occurred to me that a complete study of 
the Stenness circles might throw light on the qiu^stion 
of an earlier Stonehenge, so 1 have gone over the 
old papers, plotting the results on the Ordnann^ n\ap. 

Now that the inquiry is as complete as 1 can make 
it without spending some time in OrkiK‘y with a 
theodolite, I may say that in my opinion Mr. Spence’s 
contention in his pamphlet on Maeshowo is confirmed, 
although many of the alig*nnicnts to which he roftTs in 
support of it prove to be very different from thoH<; he 
supposed and drew on the map which accom])anios 
his paper. 

The alignments on which he chiefly depended were 
two, one running from the stones circle past the 
entrance of Maeshowe to the place of sunrise at Mallo- 
ween (November i), anotlnu' from the same circles by 
the Barnhouse standing ston(^ to th(^ niid-wint(T sun- 
rise at the solstice. 

I give a copy of the C)rdnanc<i map showing the 
true orientation of Ihost' and of oUkm* sight lines I 



FiCr. 14. — Maeshowe, in the foreground, and the Stones of Stenness. From “ Notice of Runic Inscriptions,*' by James Farrcr, M.P, (tSfia), 


I wrote a good deal in Nature® on sun and star 
temples, in 1891, and Mr. Lewis the next year ex- 
pressed the opinion that the British stone monuments, 
or some of them, were sun and star temples. 

Mr. Magnus Spence, of Deerness, in Orkney, pub- 
lished a pamphlet, ‘‘ Standing Stones and Maeshowe 
of Stenness,”® in 1894; it is a reprint of an article 
in the Scottish Review, October, 1893. Mr. Cursiter, 
F.S.A., of Kirkwall, in a letter to me dated March 15, 
1894, a letter suggested by my Dawn of Astro- 
;nomy,” which appeared in that year, and in which 
the articles which had been published in Nature in 
1891 had been expanded, directed my attention to the 
pamphlet ; the observations had no pretension to 
scientific, accuracy, and some of the alignments are 
wrongly stated, but a possible solar connection was 
pointed out. • • 

I began the consideration of the Stenness circles 

1 Continued from vol. IxxU p. 538. 

2 See especially' Nature, July 2, 1891,’ p. 201. 

^ Gardner ; Paisley and London. 
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have made out. BVom this it will bo seen that 
observations of the sun were provided for on the days 
in question; and that the circles and outstanding 
stones were undoubtedly set up to guide astronomical 
observations relating to the different times of the year. 
Of course, as I have shown elsewhere, such astro- 
nomical observations were always associated with 
religious celebrations of one kind or another, as the 
astronomer and the priest were one. 

I shall not refer to all the sight lines indicated, but 
deal only with those, bearing upon the Stonehenge 
question, which I have without local knowledge been 
able to test and justify. 

But first we must consider the astronomical differ- 
ences between the rising of a star and of the sun, by 
which we mean that small part of the sun’s limb first 
visible. 

It is too frequently imagined that - for determining 
the exact place of sunrise or sunset in connection with 
these ancient monuments we -have to deal with the 
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sun’s centre, as we should do with the sun half risen. 
As a matter of fact, we must consider th<at part of 
the sun’s limb which first makes its appearance; above 
the horizon ; the first f^limpse of the upper limb of 
the sun is in question, say, when the visible limb is 
2^ high. 


shown that the half-way time between an equinox and 
a solstice is when the sun’s centre has a declination 
approximately N. or S. In Orkney, with the 
latitude of 59°, assuming a sea horizon, the amplitude 
of sunrise or sunset is 32° 21', the corresponding 
azimuth being 57° 39'. 






Fig. ts.* 



, ■ : j . ■ ,y' ■iy:; ’ A^i/'^UTIHS;!' :,r j:j;;|yT y y, ^ 

■‘■.4 ‘ 4''' 4 ■' ill ■' '4 

the Sunrise (upper limb) at the Summer Solstice, The Values given in the table have been plotted, and the effect of the 
height of hills on thu aicimuih is shown. 


To make this quite; clear I give a table which has 
been computed by Mr. Rolslon, of the Solar Physics ; 
Observatory, showing the true azimuth with hills up ' 
to i-J° high for lat. 59® N., the. latitude of Slenness, ; 
and 51®, nearly the latitude of Slon(‘h(;ng'e, of the i 
sun’s upper linib for the solstitial jrear. | 


Now the most interesting and .best defined line 
with this azimuth on the Ordnance map is the one 
strclching S.E. from the centre of the Stenness circle 
to the Barnstone, with an azimuth of 57® 15'. The 
line contains between the two points I' have named 
another stone, the Watchstone, 18J feet high, in the 


, S01.AR Azimuths 

SUMMKK Soi.^TICK. 


1. Sun’.s centre ; imcorrccted ^ 

2. Upper limb ; corrected for semi-disimeter and refraction 

3. ,, „ ,, and hill high 

4' »» jf »> >» * >» 

5* 11 »> »» »J 

WiNTKK SOLS'l'ICK. 

1. Sun’s centre ; uncorrected ^ 

2. Upper limb ; corrected for S'cmldiameter and refraction 

3. „ .. and hill r high 

4* n 19 »> >i 1 ^ 

5* >> 11 91 99 ^4 19 


Lat. 59* 

Lat. 51“ 

Rising N. of E. or 

Rising N. of E. or 

Setting N. of W. 

Setting N . of W. 

39 16 

50 40 

37 I 

49 20 

38 34 

50 

40 8 

SI 12 

41 30 

S2 4 

Rising S, of E. or 

Kising S. of E. or 

Sotting S. of W. 

.Setting S. of W. 

39 1'fi 

50 40 

41 24 

52 0 

39 S4 

SI 4 

38 23 

,50 8 

36 S4 

49 14 


The first important thing we learn from the table 
is that although at any .solstice the azimuths of 
the rising and setting of the sun’s centre are the same, 
the azimuths of the upper limb at the summer and 
winter solstices differ in a high northern latitude by 
some 5°. Thf; difference arises, of course, from the 
fact that the limb is some 16' from the .sun’s centre, so 
that considering the sun’s ccuitre as a star with fixed 
declination, at rising the limb appears before the 
centre, and at setting it lags behind it. 

It will also be seen that at sunrise hills incrca.se the 
azimuth from N., and refraction reduces it; while at 
setting, hills reduce the azimuth from S. and refrac- 
tion increases it. 

Not only docs calculation prove the worship of 
the May and June years, but I think the facts now 
before us really go to show that in Orkney the May 
year was the first established, and that the solstitial 
(June) year came afterwards, and this was the chief 
question I.had in view, 

I will begin with the May year, I have already 
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precise alignment; and from the statements made 
and measures given it is to be inferred that a still 
more famous and perforated stone, the “ Stone of 
Odin,” demolished seventy years since, was -also in 
the same line within the extremities named. 

If we may accept this we learn something about 
perforated stones, and can understand most of the 
folk lore associated with them, and few have more 
connected with them than the one at Stenness. I 
.suggest that the perforation, which was in this case 
5 feet from the ground, was used Jjy the astronomer- 
riest to view the sunrise in November over the Barn- 
ouse stone in one direction, and the sunset in May 
over the circle in the other. 

There is another echo of this fundamental line; 
that joining the Ring of Bookan and the Stones of 
Via has the same azimuth and d-Cubtless served the 
-same purpose for the May year. - 

But this line, giving us the May sunset and 
November sunrise, not the December solstitial sun- 
rise as Mr. Spence shows it, is not the .only onenta- 
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tion connected with the May year at the stones of 
Stenness. The November sunset is provided for by 
a sight-line from the circle to a stone across the Loch 
of Stenness with an azimuth of S. 53® 30' W. 

To apply the table to the solstitial risings and set- 
tings at Stenness, and the sight-lines which I have 
plotted on the map, it will be seen that the table shows 
us that the lines marked 


We have the November suns(‘t marked by a stand- 
ing stone on the other side of the Loch of Stenness^ 
Az. 53° 30'. 

June rising, Az. true 39®. The top of Vrmd('ra fjold, 
more than 500 feet high,' the highest peak, tnangula- 
tion station. 

December rising, tumulus (Az. 41 ) en Ward Ildl. 

December setting, tumulus Onston 30'. 


N. 39 ° 30' E* 
N. 41° t6' E. 


S. 41° o' E. 

S. 36° 30' W. 


are solstitial lines ; to, get exact agreement with the 
table the heights of the hills must be found and 
allowed for. I have roughly determined this height 
from the i-inch map in the case of the Barnstone- 
Maeshowe alignment. 

On the N.E. horizon are the Burrien Hills, four miles 
away, 600 feet high at the sunrise place, gradually 


General Remarhs, 

It is not a little I'cmarkablo that the winhir solstice 
rising and setting seem to have been provided for at 
the Stenness circle by alignment on the centres of 
two tumuli across the Loch, one tin* Onston tumulus 
to the S.W. (Az. 36° 30O, the other (uinuhis heitig on 
Ward Hill to the'S.E., Az. 41*^ (rougli iiKsnsunMiUMit). 

Tt looks also very much as if tin^ Miu'show tuuuiluK 



ascending to the E., vertical angle— 36' 30". The 
near alignment is on and over the centre of Maeshowe. 
Colonel Johnston, the Director-general of the Ordnance 
Survey, has informed me that the true azimuth of 
this bearing is N. 41° 16' E., and in all probability 
it represents the place of sunrise as seen from the 
Barnstone^ when Maeshowc was erected. What is 
most required in Orkney now is that some one with 
a good 6-inch theodolite should observe the sun’s 
place of rising and the angular height of the hills 
at the next summer solstice in order to determine the 
^ate of the erection of Maeshowe. Mr. Spence and 
others made an attempt to determine this value with 
a sextant in 1899, but not from the Barnstone. 

The Ordnance maps give no indication of stones, 
&:c., by which the direction of the midsummer setting 
or the midwinter rising and setting might have been 
indicated from either the Maeshowe or the Barnstone. 

To sum up the solar alignments from the circle. 

We have the May sunrise marked by the top of 
Burrien Hill, from 600 to 700 feet high, Az. 59° 30'. 
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was an after structure to use tin; Barastonc* for the 
summer solstice rising; tlion thes(\ two oth(‘r luinuU, 
to deal with the winter solsllce at St(mnrss circle, 
may have been added at the sannf lime. .Ml these 
provided for a new cult. 

There are also lutnuH n(‘ar the Una (whii'h catmot 
be exactly d( 4 ern\ined b(‘causc, the hcii.;hls of the hills 
are unknown) of sunmuT solslb’c setting; none 
was requinxl for th(i sunrisi* at this dale, as th<^ line 
passes over the highest point of lliudera fiold, a 
natural tumulus more than 500 fe(4 high, and on that 
account a triangulation station. 

Another argument in favour of ilu^ lunmll btang 
additions to the original dc‘sign is that, the place of 
the November setting from the Sternness circle is 
marked, not by a tumulus, but by a standing stone. 
As the stone near Deepdale and tin* tumulus at 
Onston arc only about 1200 yards ajiart, th(» sugges- 
tion may be madci that in later limes tumuli In some 
cases replac<;d stones as coUimation marks. 

NokmAN T.OCKYKH. 
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SOUTH AFRICAN GEOLOGY.' 

M r. ROGERS has produced a handbook to the 
g’eology of Cape Colony which is sure to re- 
main a standard treatise. New observations will be 
recorded in future editions, as the work of his survey 
is carried on; but results made public as recently as 
1904 are included in the present volume. The book 
appears with especial appropriateness, now that the 
visit of the British Association to South Africa has 
been officially organised; and the included geological 
map, on the scale of about one inch to ninety miles, 
gives an admirable impression of the country. In it 
we see the huge Kairoo synclinal, occupy- 
ing almost all the colony, and lying be- 
tween the pre-Devonian masses that crop 
out upon the north and the closely folded 
rocks of the Cape system along the south; 
while Mr, Rogers’s introduction connects 
the scenic features with the geological 
structure in a manner that attracts us at 
the outset. 

It is unfortunate that the names chosen 
for the colonial systems of rocks are not 
readily represented by adjectives. Hence 
such Ungrammatical expressions as “ pre- 
Cape ” and “ pro-Karroo ” have been re- 
ceived indelibly into literature. Even the 
International Congress may hesitate to 
speak of an “ 6 tage hokkeveldmi,^'* though 
W(^ have, to be sure, “ purbeckien ” and 
“ bathonien ” in Europe. This use of local 
names, is, of course, greatly to be com- 
mended, in view of the scarcity of fossils 
in the. great majority of the scries. 

Th(i invasion of the old Malmc.sbury beds 
in the west of the* colony by granite is con- 
ci.sely described on p. 38 ; and it is interesl- 
ing to note how gncissic structures hav<‘ 
arisen in the granite, as in so many other 
instances, without “ evidence of a great 
amount of crushing or r(*arrangemcnt of 
its component miiuTals after it solidified.’’ 

The foliation-planes in the gneissoid 
granite are ])arallel with the strike and 
cleavage of the adjacent sedimentary rocks, 
and the whole structure seems one of sub- 
terranean How. The granulites of thi* 

Darling area will clearly bear comparison 
with those that hav<* been so much dis- 
cussed in Saxony. The intercalation of 
oiihoclase cr3^stals from the granite in 
lenticular areas between laminae of slate 
(p. 43) reminds ns, again, of the composite 
rocks of Don(*gaL 

Mr. Rogers gives an interesting account 
of the stages in the passage from the well 
known blue crociclolile to the mori* siliceous 
yellow ** griqualandite ” in the slates of 
the Gnquatdwn series. TIk* slates them- 
selves arc converted into jasper-rocks 
where the most ahenxl amphibole occurs; and the 
crests find troughs of the folds have afforded hollows 
in which the fibres of fimphibole have crystallised across 
from one surffice to another. 

Tlio Cape .system, including* the Table Mountain 
.series fit ils base, has been greatly contorted and 
overfoldcd in the south; but the southern edge of 
the Karroo beds is also involved (p. 407), and the 
great cast-and-west ridges of the continental margin 
date from somewhere about Jurassic times. Flattened 
and striated pebbles occur In the Table Mountain 

1 “An Introduction to i]kj Oeolojyy of Capo Colony.” By A. W. Rogers, 
M.A,, F.G.S., Dircetpr of, the Geological Survey pf Cape Colony. .Pp.. 
xviii-f463. (l.ondon : Longmans, Green and Co., 1905.) Price ^s, net. 
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beds, and are regarded as the first evidence of a 
neighbouring highland on which glaciers gathered. 
The Devonian Bokkeveld beds follow, and the still 
higher ^ and famous Dwyka conglomerate is, as all 
geologists know, of Permo-Carboniferous age. It is 
somewhat fascinating to conceive the growth of 
glacial conditions through at least two long geo- 
logical periods, until the flood of ice at last spread 
southward from the Transvaal territories, and scored 
and rounded all the preceding rock-masses down to 
the region of the Cape itself. 

'Hie Dwyka beds, a facies of the Kimberley-Ecca 
series, and long regarded as volcanic tuffs, are here 


ver}" fidequatcly described, with several effective illus- 
trations. The glacial series at Vereeniging is associ- 
ated with beds containing the Glossopteris flora, and 
also Sigillaria find other northern forms; and Mr.^ 
Rogers points out that the cold cannot have been 
responsible for preventing a more frequent mingling 
of these two well marked floras.- The most novel 
portion of the account of the reptiliferous Beaufort 
beds of the Karroo system ” is the strong hint 
(p. 198) tliat they should be regarded as Permian 
rather than Triassic. This view, based on Ama- 
litzky’s work in Russia, would lead to a reconsider- 
ation of the Elgin Sandstone also, and to the accept- 
ance of ' at development of reptilian life in Perrrrian 



Fig. i . — Overfolded quartzites of the Tajjle Mountain Series, MeirinR’s Poort, repre- 
sentative of the great upheaval, vi^hich probably took place in early Jurashic 
times. From Rogers’s “ Geology of Cape Colony.” 
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times as surprising and swiftly various as that of the 
Eocene Mammalia. We presume that the Stormberg 
series must then include the whole of the Trias, and 
not merely the Rhsetic, as Feistmantel and Seward 
have proposed. The consideration of this and similar 
questions is made far more interesting by the appear- 
ance of ' Dr. Corstorphine’s address on the history 
of stratigraphical investigation in South Africa 
(“ Report of the South African Association for the 
Advancement of Science,” 1904, p. 145), to which is 
appended a table showing the classifications of 
various authors, starting w'ith the brilliant and per- 
ceptive work of Bain in 1856. 

Prof. R, Broom has provided Mr. Rogers with a 
chapter on the Karroo reptiles, in which the early 
carnivorous types, .^^lurosaurus, Lycosuchus, &c., are 
separated from the Theriodonts as “ Tlicrocephalia. ” 
The pose given to the skeleton of Pareiasaurus in 
Fig. 18 is more erect than that at present adopted 
in the British Museum, The well known work of 
Prof. H. G. Seeley is mentioned later in the biblio- 
graphical appendix. 

Mr. Rogers, quoting the view of Mr. Kitchin, who 
conriparcs the fossils with those of similar beds in 
India, does not allow the presence of Jurassic strata 
in the Uitenhage series, so that the Jurassic system 
may be^ represented merely by the underlying un- 
conformity (compare p. 408). The perforation of 
the Stormber^ and preceding rocks by the diamant- 
iferous volcanic pipes occurred, in all likelihood, in 
Lower Cretaceous times. The bending up of the 
strata round these vents presents us with a curious 
reminder of the old crater of elevation ” theory. 

Denudation has attacked the surface of the in- 
terior of the colony “ uninterruptedly from the close 
of the Stormberg period (Rhaetic) to the present 
day,” and the folded belt of the south seems to have 
furnished a fairly complete barrier against inroads 
of the Cretaceous sea (p. 414). A useful chapter on 
the geological features to be observed along the main 
lines of railway concludes this compact and highly 
attractive handbook. Grenviu.e A. J. Cole. 


THE EESTIYAL AT COT BEN. 

AUMANN is but a name to nine out of ten British 
ornithologists, and the proportion of them who 
have held in hand a volume with that name on the title- 
page must be smaller still. Yet it was borne by two 
men who, taking them all round, were the most prac- 
tical ornithologists that ever lived, for their personal 
knowledge of the birds of Central Europe was not ex- 
ceeded by that of any of their contemporaries, and it 
may be fairly doubted whether any of their successors, 
vastly improved as are the modern means of acquiring 
such knowledge, have attained to the like acquaintance. 

The elder Naumann, Johann Andreas, seems hardly 
ever to have quitted the little village of Ziebigk, near 
Cothen, in the duchy of Anhalt, where he was born in 
1744, the son of a small landed proprietor, to whose 
estate he succeeded. He has left a curious autobio- 
graphical sketch, which was prefixed to the first volume 
of the edition of the joint vrork of himself and his son, 
Johann Friedrich, published in 1822. If ever a man 
devoted himself to the observation and study of birds 
It was this Johann Andreas, who from his boyhood 
passed days and nights in this sole pursuit. How he 
found time to take a wife — for he tells us that he often 
forgot his dinner— is marvellous ; but marry he did, 
and had three sons, the eldest, Johann Friedrich, 
already named, born in 1780, and two others ; one of 
them, Carl Andreas, bom in 1786, became a fair 
asristant to his father and brother, without, however 
publishing anything on his own account. The father 
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brought up these three boys to follow his own lastes and 
live his own life. A gun was put into their hands as 
soon as they could hold it, tlu.y vv(n*e made familiar 
with every device for catching birds, and they \v<Te also 
taught to draw. In this last resp(Hd tlu‘, eld(^s( altatiu'd so 
much proildeiicy that by the time was lifte<‘n h<; had 
executed a great number of drawings of birds, which 
the father proc(icded to lifivc engrav<‘d on (‘of)|)er and 
to publish in folio form. I'lui work ihus^ produced 
proves to be one of the rarest in ornithological liti‘ra- 
turc, if literature it may be called, .s(uang that not a 
word of letterpress accompanied the plati^s, Wh(dh(‘r 
a complete set of them exists anywli<n*e is uncertain, 
and Dr. Lcvcrkiihn’s labours seem to show that not 
quite a dozen more or loss imperfect copies an* 
known, though there is no room hi'n* for bibliographical 
details. The next thing the fatlKu* did was It) bring 
out in small octavo the fii'st voluint* of what was callt'd 
“ A Detailed Description of Ihti Forest-, Meld-, and 
Water-birds of the rrincipality of Anhalt and the 
Neighbouring Districts,” This ap])i*ar<‘<l in lytjy, and 
was illustrated by coloured figures l>y th<‘ son Johann 
Friedi'ich. Some of them are n‘f)roductions of thost* 
in the older scries, but the stylt^ of drawing was mani- 
festly improved, and, moroovor, w(ait on improving as 
the work itself did, for it quite outgn'.w tin* bounds of 
its native principality, and the fourth and last volurni*, 
published in 1803, appeared as “The Natural IHslpry 
of the Land- and Water-birds of Northern <l(‘rmnny 
and the Adjoining Countries.” "J 1 iis was foIlow<id by 
a series of eight supplement.s, the last of which came 
out in 1817. A remarkable feature of this work is its 
extreme simplicity and truth, and th<^ abs(nice of all 
scientific pretence. There is not ev(m a Latin name in 
it!^ Yet there was no attempt by ** writing down ” to 
gain popularity, and wboth<'r it bfHvinni popular is 
doubtful. All that can be said is that copies an* now 
not easily to bo had. In England when a man (ri(‘,s to 
do a thing of this kind we know too w(*ll what is g<Mn*r- 
ally the lamentable rt^sult. Hi* mak<‘s a fool of himself 
on almost every pag<‘; but this is just what Johann 
Andreas did not. He wrote with ipii(*t dignity from his 
own knowledge, and his knowb^dge was sound. 1'lH‘n‘ 
was no iKHxl for him to borrow from anybody elst*. 

The father’s work being tlms Kucc(‘ssfully conchitled, 
the son, Johann Friedrich, lost no time in bringing out 
a now edition of it, and it is on tliis <*diHon that th<* 
latter’s fame rests, .and rests s(*cnr(‘ly. The prefa<‘<* it 
dated 1818, and some copies of the first volume an^ said 
to bear 1820 on the title-page. Doubtless it was then 
ready for publication, though for some r(‘ason it scunns 
to have been delayed for a couple of years, Tw(*lv<* 
volumes (parts they are called) appeared at long tnt(*r- 
vals, the last in 1844, may be truly averred that 

for completeness nothing like them exists in any lan- 
guage. They continue the same simple and direct style 
of the father’s work ; but the son willingly cited ollu*r 
authors and showed that he had read them* lie also 
extended his area of observation, journeying to Jutland 
in the north and to Hung.ary in the south, beside voyag- 
ing to Heligoland — the ornithological peculiarities of 
which he was the first to detect. Morc^over, he dis- 
covered that anatomy was not to be neghnied, and ac- 
cordingly each genus as he treated of il: Tiad prefix(*d to 
it a brief account of its internal strueture, and to this 
end he had the good fortune to obtain the services of 
Christian Ludwig Nitzsch, who carried on this portion 
of the work until his death in 1837, when his place was 
taken by Rudolf Wagner. Two years after the work 
was ended the author began a supplement, which had 
not proceeded far when he died, in 1857, fbis was 
left to be completed by two of his frienSs, the late Prof. 
J, H. Blasius and Dr. Eduard Baldamus. 

^ Carefully elaborated as this great work had been, its 
information had, of course, fallen behind the times, and 
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a natural desire was expressed for a new edition. The 
first part of this appeared in 1897, under the general 
editorship of Dr. Carl R. Hennicke, of Gera, who has 
b(,‘on assisted by a company of thirty-six coadjutors, 
comprising the chief ornithologists of Central Europe, 
and to celebrate the recent completion of this grand 
undertaking in ten folio volumes a N aiimann^F cier is 
to be hold at Cothen on Sunday, May 14, under 
the direction of Dr. Jacobi von Wangelin, of Merse- 
burg, and Prof. Rudolf Blasius, of Brunswick, the pre- 
sidents respectively of the German Bird Protection 
Union and the German Ornithological Society. The 
business of the day is announced as of the simplest 
character, just as one may suppose would be consonant 
with the wishes of the men to be honoured — an inspec- 
tion of the Naumann collections, now housed in the 
ducal palace, a pilgrimage to the graves of the' 
Naunianns at Ziebigk, their old abode, on which 
a laurel wreath will be laid, and a visit of 
respect to the daughter-in-law of Johann Friedrich,' 
a return to Cothen for a festival dinner — that is 
all. Who will attend I know not, but assuredly 
every German ornithologist will be present in the 
spirit, and my chief object in writing these lines 
is that British ornithologists should sympathise with 
their German brethren on the occasion. Making every 
allowance for the ordinary En^dishman’s linguistic de- 
ficiencies, it is not to the credit of our predecessors in 
this country, though there are many of whom we may 
bi‘ justly proud, that until the year 1*850 not one of them 
seems ever to have heard of the Naumanns and their 
incomparable works. It was Mr. G. R. Gray who, in 
a British Museum catalogue, first cited that of Johann 
Friedrich, and then merely on nomenclatural grounds. 
It was there that I first met with its title, and I lost no 
time in seeking the work in the library of Cambridge 
University, Words fail me to express the delight with 
which I looked into one volume after another of this 
huge store of information, or the admiration with 
which I H'garded its unpretentious but exquisitely exe- 
cuted plates. That was nearly five-and-fifty years ago, 
but much as the study has since advanced, the opinion 1 
then formed 1 hold now, that for fulness of treatment, 
perspicuity, and general accuracy, the work of Johann 
Friedrich Naumann has not been surpa.sscd. ^ 

Willingly would T dwell longer on the subject, but I 
think I may have said enough, though I must add that 
for many of the details above given I am indebted to 
two articles by Dr. Lindner published in “ Die 
Schwalbe of Vienna for 1894 (Nos. 7 and 8), and still 
more to Dr. Paul Leverkuhn’s excellent biographical 
preface to the first volume of the recent edition already 
mentioned, which has been separately printed, “ Bio- 
graphisches fiber die Drei Naumanns ” (Gera-Unterm- 
haus : 1904). Later still that gentleman has come into 
possession of much of Johann Friedrich’s correspon- 
dence, which it is sincerely to be hoped he will find 
the means , of publishing, ns it can hardly fail to be 
of great interest, Alfred Newton. 

DR, J. E, DUTTON. 

I T is with d<!ep n‘gret that wc announce the sudden 
death of Dr. Dutton (Walter Myers Fellow) at 
Ko.songo, in the Congo, on February 27, while actively 
engaged in the investigation of trypanosomiasis and 
tick fever. 

The expedition which Dr. Dutton was leading vras 
a ver3^ completely equipped one, and commenced work ! 
m the Congo in September, 1903. It consisted origin- 
ally of Drs. Dutton, Todd, and Christy, and was sub- , 
sequently joined by Dr. Inge Heiberg, The Belgian 
Government erected a special hospital for them, and 
placed every possible facility at their disposal both for 
investigation and travelling. Whilst conducting the 
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investigation and mapping the distribution of sleeping 
sickness and tick fever, the}’ travelled several thousand 
miles by river and road, and reached a station beyond 
Stanley Falls. 

In the. death of Dr. Dutton, not only have the 
Tropical School and the Lhiiversity of Liverpool lost a 
brilliant graduate, but medicine has lost one of its 
most promising men, a man who, although onh 
twenty-nine years of ag-e, had already won a recognised 
position throughout the scientific world. Educated at 
the King’s School, Chester, Dr. Dutton proceeded to 
the University of Liverpool, where he rapidly made his 
way to the front. In 1897 he was appointed to the 
George Holt fellowship in pathology, a post which has 
had a marked effect in stimulating men to devote 
time to research and in supplying able investigators in 
tropical medicine. In rgoo he commenced the study 
of tropical medicine under the leadership of Dr. Annett, 
and together' with Dr. Elliott, of Toronto University, 
he proceeded to Nigeria in order to study the habits of 
the Anopheles and the most effective measures of pre- 
vention of malaria. In 1901 he proceeded alone to the 
Gambia, and drew a comprehensive and useful anti- 
malarial report which has proved of the greatest ser- 
vice to the colony. It was during this expedition that 
he identified in the blood of the patient shown to him 
by Dr. Forde, of Bathurst, the tr3^panosomc which he 
described and named as Trypanosoma gamhicnsc. 

Having established the presence of the trypanosome 
in man, Dr. Dutton immediately set off^ on another 
expedition to ascertain how far it was distributed in 
the native population. This expedition formed the 
basis of his first trypanosomiasis report (Senegambia, 
1902). . . 

The first progress report of the Congo expedition 
was published in 1904 ; this has been followed by others, 
including the description of the ** Congo Floor Mag- 
got,” by Drs. Dutton, Todd, and Christy, and the 
“ Cerobro-spinal Fluid in Trypanosomiasis,” by Dr. 
Christy; ** A Comparison of the Animal Reactions of 
the Tr3’’panosomes of Uganda and Congo Free State 
Sleeping Sickness with that of Trypanosoma gam- 
hiense/' by Drs. Thomas and Linton ; “ Two Cases of 
Trypanosomiasis in Europeans,” by Drs. Dutton, 
Todd, and Christy; and “ Supplementary Notes on the 
Tsetse-flies,” by Mr. E. E. Austen. More recently Dr. 
Dutton wrote an interesting paper on the “ Interme- 
diary Host of the Filaria cypseli (the filaria of the 
African swift), in which he described the intermediate 
host as . a louse (subfamily Leiothinae) in the 
abdominal cavity of which he observed the various 
stages of the development of the filaria. He showed 
that the infection was probably spread by the birds eat- 
ing the infected lice. 

Toward the end of 1904 the investigators had 
reached Stanley Falls, and quite independently Drs. 
Dutton and Todd verified the discovery of the cause of 
tick spirillum fever in man made a few weeks pre- 
viously by Milne and Ross in the Uganda Protectorate ; 
but, furthermore, they were able to transmit the disease 
to monkeys and rabbits by means of the bite of the in- 
fected tick. They were able to make post mortem exami- 
nations on cases of the fever, in the course of which 
Dr. Dutton contracted the disease by a post mortem 
wound and Dr. Todd an abortive attack apparently 
directly through a tick bite. From this fever they re- 
covered, in Dr. Dutton’s case after four typical relapses. 
Their researches into the relationship between the in- 
fection in man and the tick were so far advanced that 
they w^ere able to prepare a report which is due by the 
next mail. In the meantime, they‘d have given an 
account of an experiment in which tick spirillum fever 
has been .conveyed to a monkey by the bites of young 
ticks during the first feed after hatching from the ova 
1 of naturally infected adults. 
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NOTES. 

The gentlemen’s soiree of the Royal Society will rake | 
place at Burlington House on Wednesday next, May 17. 

In a murder trial concluded last week, a finger mark 
left by one of the prisoners upon a cash-box tray at th(‘ 
shop where the crime was committed was used for pur- 
poses of identification. An inspector gave evidence that 
there were 80,000 or 90,000 sets of finger prints in the 
finger print department of Scotland Yard, and that ho had 
never found two such impressions to correspond- The right 
thumb print of one of the prisoners agreed in twelve 
characteristics with an impression made with perspiration 
upon the cash-box tray, and therefore gave corroborative 
evidence of identity. It is probable, as Mr. Galton pointed 
out some years ago, that no two finger-prints in the whole 
world are so alike that an expert would fail to distinguish 
b(‘tween them. The system was largely used in India by 
Sir William Herschel nearly fifty years ago, and was found 
by him to be most successful in preventing personation, 
and in putting an end to disputes about the authenticity 
of deeds. He described his methods in these pages in 1880 
(vol. xxiii. p. 76) ; and in the previous volume (vol. xxii. 
p. 605) Mr. Henry Faulds referred to the use of finger- 
marks for the identification of criminals. There is no 
doubt as to the value of this system of identification, which 
was described in the pages of Nature long before its 
practical applications had been realised, and we regret that 
anything should have occurred to throw discredit upon it. 
It appears from the reports of the trial referred to that 
a person who professed to be properly qualified wrote 
to the Director of Public Prosecutions, and also to 
the solicitors for the defence, offering to give evidence 
as an expert on the finger impressions, although he 
had not seen the impressions. It is not to be 
wondered at that Mr. Justice Channell should denounce 
such action in strong language, and whether the jury 
agreed with him or not— -that the witness was “ abso- 
lutely untrustworthy ’’—they no doubt considered that 
evidence which could he given on either side could not be 
of inueh Importance, From the scientific point of view, we 
regret that a method which is associated with the names 
of men of such scientific eminence as Sir William Herschel 
and Mr. Francis Galton should be brought into disrepute. 
Finger prints are not only of value for personal identifi- 
cation, but also for hereditary investigations, and any 
action which produces comments like those made by Mr. 
Justice Channell is to be deplored, because it tends to shake 
the confidence of men in methods which rest on secure 
scientific foundations. 

The council of the Linnean Society of New South Wales 
has appointed Mr. Harald I. Jensen to be the first Linnean 
Macleay fellow. 

The Atheuacum announces the death of Prof, Otto 
Struve, who succeeded his father as director of the Nicholas 
Central Observatory at Pulkowa in 1861. 

Science announces that Prof. L. Warren, for twenty-seven 
years professor of mathematics at Colby College, died on 
April 21, at the age of sixty-nine years. 

The Times understands that the trustees of the British 
Museum have expressed their willingness to receive care- 
fully selected phonographic records of the voices of dis- 
tinguished living men. The records will be for posterity 
only, and will in no circumstances be available for con- 
temporary use. 
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Prof. E. B. Frost has been appointed din^'tor of the 
Yerkes Observatory by the trusteijs of the lfniv«‘rsiiy of 
Chicago, in succession to Prof. G. I'h llah‘, who now giv(‘s 
his whole time to the (“istahlishment of the ii<‘\v Solar 
Oh.servatorv of the ('anu'gie Institution at Mt. Wilson, 
(\'ilifornia. 

A PARTY of xoological students from llu* Birkbeck t.-olfigi* 
spent part of the Faster vacation trawling, dnulging, and 
shore collecting aC West Mersea, on the h:ssf‘X coa.st. 
Although the temporal iins was very low for ih<‘ tinKj of 
year, many specimens wore collected, and nuich experience 
was gained. 

A Reuter correspondimt at Bombay reports that a seven* 
earthquake occuri'cd at Bandar Ah))as on April 25, h'ive 
.shocks were experienced during the. afti'rnoon, an<l shocks 
have been occurring daily since. Sarn, a town west of 
Bandar Ahhas, i.s reported to hnvf* surfen‘<I severely. 

The deiith is announced, in his eighty-eighth year, of 
Colonel N. Pik<‘, known for his contributions to the natural 
history of birds, reptiles, and amphibia. For several years 
Colonel Pike held the post of Amerl<‘an consul In the 
Island of Mauritius, and during this time lui colliH-ted 
extensively the local fauna .and prepared from tint living 
.specimens many coloured dniwings. His most e.xt<mdod 
work was his “ Sub-'rropieal Rambles in the Land of the 
Aphanopteryx. ” 

A Reuter telegram from Christiania ‘ports that the 
Bclgica, with the membors of the Due d ’Orleans’s An‘tic 
Expedition on board, left Sandefjord on May (^ for Bergen, 
where the duke will embark. From B(‘rgen llu* Bclgica 
will go to Spitsbergen, Greenland, and Shannon Islands; 
where the Due d’Orldans intends to visit th<*. d(‘pbls of the 
Ziegler KxpiKlition. His intention is to hring (he nu*mberK 
of that expedition back with him on the Bclgiat, and he 
hopes to return to Ostend in Scptmulvia*. 

The Romo correspondent of (lie Ball Mall (lai:<cHc states 
that it is again proposisl to .alfix a marble tablet to the 
Villa Medici, which is Fn‘nch properly, to riMuInil passm's 
by and posterity that (iani(*o wits* kept prison^' (here from 
Juno 24 to July (>, 1633. Italy has already ereeb'd .a .small 
monument to Galileo at the very door of the villa, willi the 

following inscription : “ The neighbouring palace, which 

belonged to the Medici, was the prison of Galilee Galilei, 
guilty of having seen the* earth revolving round (la* sun.” 

The anniversary meeting of the Royjil Geogr.aphical 
Society will be held on Monday, May 22. 'ria* annual 
conversazione will be held in the Natural History Museum, 
South Ivensington, on 'riiesday, June 27. In place of the 
annual dinner of the soci<*ty this yetir, a banquet in honour 
of the retiring president, Sir Clements K. Markh.nm, 
K.C.B., will bo held on the (wtsiing of the anniversary 
meeting. May 22, at th(^ Hobd Melropoh*. 

The Paris correspondent of tlu* Times remarks that 
about 150 physicians and surgeons have arriv<*d tli(*nt from 
England, many of them with tlunr wives .and families, to 
return the visit which the Freni'h doctors paitl to London 
last year. The formal reception took pl.'UM' hast night at 
the Sorbonne. During the stay of the English medical 
men, besides the many attractive excairsions and social 
entertainments arranged in their honour, (*very facility is 
to be given them for inspecting the hospit.als. 

In proposing the toast of “ The Japan Society ” at its 
annual dinner on May 3, Sir Frederick Tri'ves referred to 
the medical and surgical ability of the Japanese. Nothing 
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astounded him more, he said, in his recent visit to Japan 
than the way in which the Japanese have inquired into the 
medicine and surgery of the western world and the mar- 
vellous thing they are making out of it. It is difficult to 
credit the astonishing advance made by the Japanese in 
medical equipment in time of war. Many of the problems 
which have been the terror of war in European countries 
the Japanese are solving or have solved. British troops 
enter a war with many determinations — one of which is to 
have 10 per cent, of sick, and they get it. The Japanese 
are quite content with x per cent, of sick, and they get it. 
The Japanese have all the qualities of a surgeon. They 
have infinite patience and infinite tenderness. Sir F. Treves 
is confident that not many years hence there will be seen 
in Japan one of the most progressive schools of medicine 
the world has ever known. 

The annual congress of the South-eastern Union of 
Scientific Societies will be hold at Reigate on June 7-10 
inclusive, under the presidency of Prof. Flinders Petrie, 
F.R.S. Among the papers to be contributed are the 
following : — “ Mendel’s Law,” Miss Saunders; “ Botany of 
Reigate District,” Messrs, R. H. Welchman and C. E, 
Salmon; ” Local Orchids,” Dr. Hodgson; ” Eggs of Lepi- 
doptera,” Mr. Tonge ; “The Law of Treasure Trove in 
Relation to Archaeological Research,” Dr. William Martin; 
” The Land and Fresh-water Shells of S.E. England,” 
Mr. A. Santcr Konnard, There will be excursions to 
Worth Church ; Gatton ; Mr. Maw’s observatory, Outwood ; 
Reigate Castle; Mr. Brown’s Atherfield clay pit, &c. The 
Mayor of Reigate will give a reception on Friday, June 9. 
The congress secretaries are Mr, G. E. Frisby, Rcdhill, 
and Mrs. Taylor, Clear’s Corner, Reigate, from whom all 
information can be obtained. 

DtTRiNO the forthcoming cdip.se of the sun, on August 30, 
aeronautical jisccnts will be made at Paris, Burgos, Prague, 
and very lil«*ly in Alg<iria. It is intended to study the 
variations, not only of the temperature of the air in the 
shade and in the sun, but also the solar radiation at several 
altitudes. If it is possible to take aerial photographs of 
the corona from the balloons it will be done at Burgos, and 
possibly at Wargia. M, Trdpied, director of the Algiers 
Observatory, has left foV (iueduia, on a railway 36 miles 
south-west of Bona, and really a desert oasis. 71 ie sky 
is anticipat(‘d to be quihj clear at that place, as at the 
end of August northerly breezes, which are very frequent 
on the coast, arc hardly to be felt in the Sahara. The 
Algerian eclipse observatory will be housed in the French 
public school. For the last twenty years a weather bureau 
has been established in Algeria, and is situated on the 
terrace of the City Plall. The establishment is connected 
by telegraph with forty stations, which are sending 
regularly each morning ob.servalions used in the reduction 
of the warnings and forecasts. 

Loko .VvKiiURY delivered his presidential address at the 
soir(f!e of the Selbonie Society on May 3, In the cour.se of 
his remarks he I'cfcrred to the animated discussion which 
took place recently in the newspapers as to whether Greek 
should be a compulsory subject in university examinations 
— which is euphemistically termed ” maintaining the Greek 
basis of education against the material tendencies of the 
present day.” It is not we, he continued, who wish to pit 
Greek grammar against nature-study. Greek — even a little 
Greek — is very useful. But nothing was said, Lord Ave- 
bury contended, about science being a compulsory subject — 
which alike from a practical and an educational point of 
view is even more important. Education without science 
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is incomplete and one-sided, and the greatest classical 
scholar, if he know nothing of the world we live in, is but 
a half-educated man after all. Sir James Crichton Browne 
spoke of the value of the society’s work from the point of 
view of mental health, while Sir John Cockburn urged the 
usefulness of that study of nature which is not rigidly 
scientific. Among the many exhibits of natural history 
and antiquarian interest was some honey gathered by bees 
in the ” East End.” This was shown by the Stepney 
Borough Museum, and it is practically certain that it was 
derived from sugar on the ships in the London Docks, a 
mile from the hive. 

The Belgian Royal Academy has issued the following 
lists of prize subjects for 1905 and 1906 : — for 1905, in 
mathematical and physical sciences, on the combinations 
formed by halogens ; on physical, particularly thermal, 
phenomena accompanying dissolution ; on linear complexes 
of the thii'd order ; and on the deviation of the vertical treated 
from the hypothesis of the non-coincidence of the centres 
of mass of the earth’s crust and nucleus. In natural 
sciences, on the function of albuminoids in nutrition ; on 
the reproduction and sexuality of Dicyemidse ; on the 
silicates of Belgium ; on the formations of Brabant 
between the Bruxellian and the Tongrian ; on certain 
Belgian deposits of sand, clay, and pebbles ; on the sexuality 
of the individuals resulting from a single ovum in certain 
dioecious plants ; and on the development of Amphi- 
oxus. For 1906 the subjects in mathematical and physical 
sciences are : — on critical phenomena in physics ; on 
n-linear forms (^>3) ; on thermal conductivity of liquids 
and solutions; and on the unipolar induction of Weber. 
In natural sciences, on the Cambrian series of Stavelot; 
on the effect of mineral substances on the assimilation of 
carbon by organisms; on the effects of osmotic pressure in 
animal life ; on the tectonic of Brabant ; on the soluble 
ferments of milk ; and on the physiological action of 
histones. The essays for 1905 and 1906 are to be sent in 
by August I of the respective years, and the prizes range 
from 24f. to 40Z. in value. In addition, prizes bequeathed 
by Edward Mailly and in memory of Louis Melsens are 
offered under the usual conditions for astronomy and 
applied chemistry or physios respectively. 

The codling-moth forms the subject of BtiUciin No. 222 
issued by the entomological division of the Michigan Agri- 
cultural College Experiment Station. This insect is a 
serious enemy to fruit-growers in the district, and the 
author, Mr. R. H. Pettit, has carefully worked out its 
life-history and devised effective means for its destruction. 

At the first congress of the Association of Economic 
Biologists, held in Birmingham University on April 19-20, 
Mr. A. E. Shipley directed attention to the circumstance 
that bacteriological and parasitical science is unrepresented 
on the committee appointed by Parliament to inquire into 
the nature of grouse-disease. The president, Mr. F. V. 
Theobald, emphasised the importance of closer study of 
the aphids affecting cultivated plants in this country, while 
parasites in the liver of swine, the porosity of wood, the 
injuries inflicted on plants by spring-tails, and ticks and " 
fleas as conveyers of disease formed the subjects of other 
communications. 

Article No. 4 of vol. xx. of the Journal of the College 
of Science of Tokyo University is devoid to the descrip- 
tion of the spoon-worms (Gephyrea) of Japan, and is illus- 
trated by one coloured and three black and white plates. 
The author, Mr. 1 . Ikeda, states that hitherto only four 
species of these worms appear to have been recorded from, 
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Japanese waters, and of one of these no specimens have 
come under his notice. From a study extending over 
several years, he has been enabled to add 34 additional 
species to the fauna, thus bringing the number up to 38. 
Of the 34, no less than 24 appear to be new forms, all 
of which arc provisionally referred to previously known 
generic types, although there are grounds for considering 
that some of those included in Thalassema might advan- 
tageously be assigned to a new genus. 

Some excellent photographs of Australian bird-life arc 
reproduced in the March number of the Victorian 
Naturalist, among which may be specially nieniioned a 
group of young diamond-birds (Pardalotes) and a nestling 
bronze-cuckoo in the act of ejecting the, rightful occupant 
of the nest in which it was hatched, “ When discovered, 
the nest contained two young birds. The cuckoo, blind, 
featherless, and apparently not more than a day old, 
struggling till it got beneath its victim, gradually lifted it 
to the edge of the nest, resting at intervals, all the while 
balancing the resisting nestling in the hollow between the 
wings immediately at the back of the neck. Slowly and 
relentlessly it pushed the unfortunate wren over the side. 

. , . The young wren was replaced in the nest half a 
dozen times, but always with a like result until the 
cuckoo was thoroughly exhausted.” 

Two interesting Antarctic organisms obtained during 
the Scotia Expedition are described in the Proceedings of 
the Royal Physical Society of Edinburgh, vol. xvi.. No. 2. 
In the first article, by Dr. J. Rennie, are discussed a 

number of isolated tentacles of a zoophyte belonging to 
the group Siphonophora. The specimens arc barely 

sufficient for definite identification, but appear to indicate 
a type allied to the Mediterranean Apolemia, which attains 
a length of two or three yard.s. Mr. T. V. Hodgson, in 

the second communication, describes a five-limbed .sea- 

spider (Pycnogonida) distinct from Pmtanymphon antarc- 
ticum recently described on the evidence of a Discovery 
specimen. With the assistanc<‘ of Dr. Caiman, of th(i 
British Museum, the author has been enabled to identify 
the Scotia pycnogonid with Decalopoda a%istralis, an almost 
forgotten generic type described so long ago as 1837. The 
occurrence of two five-limbed pycnogonids in the Antarctic 
is, in view of the absence of this type from all other seas, 
very remarkable. 

Mr, F. Fletcher, Deputy Director of Agriculture, Bom- 
bay Presidency, is the author of a small volume, published 
at Bombay, entitled ** Notes on some Egyptian Insect 
PeSts.” In the autumn of 1901 the author, it appears, 
was engaged to teach agricultural entomology to the 
students at the Khedivial Agricultural School, Giza, and 
found himself seriously hampered in his task by the fact 
that practically nothing was known with regard to the 
insects which are harmful to the Egyptian agriculturist. 
Accordingly, during a two years' sojourn in the country, 
Mr. Fletcher set himself to study such insects whenever 
opportunity occurred, and the present ** booklet ” is the 
result. It contains an introduction showing the position of 
'“insects in the animal kingdom, followed by a short sum- 
mary of the life-history and structure of insects in general, 
after which comes an account of the species forming the 
proper subject of the “notes.” The publication seems 
admirably adapted to the needs of those for whom it is 
intended. • 

The catalogue forming appendix ii. to the Kew Bulletin 
of books and pamphlets added to the library of the Botanic 
Gardens during the past year has been received ; as usual, 
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the printing is confined to one side of the paper only, in 
order that, if desin'd, (he separate titles may be cut out. 

I'liE collection of phenological records by t('ach(‘rs and* 
pupils of schools in Nova Scotia has been proc(‘eding for 
.somci years, and th(^ number of si'hools s<inding in lists has 
been increasing, 'rhe. data suppHed by alanit 300 sfdected 
schedules in 1903 have been utilised for the compilation 
of phenochrons or average dates for different regions of the 
province, and these have been tabuhitcd in vol. x., 
part xvi., of the Transactions of the Royal Society of 
Canada, 

Since the year lyoo, a gooseberry mildew, Sphaerotheca 
mors-uvae, which appears to have been introducc'cl from 
the United States, has been observed in Ireland and Russia. 
Mr. E, S. Salmon, who report(‘d the first appearance in- 
Ireland, and has since notified the sprea<l of the disease, 
announces in the Journal of the Royal Horticultural Society 
(vol. x-xix.) its continued iiKTcasc in these countries. The 
yellow varieties seem to suffer most. Spraying checks the 
fungus, but the only effectual remi^dy is to burn all the 
diseased bushes. Mr. Salmon contributes also to Annalcs 
Mycologici an account of a disease ol)S(*rved on plants of 
Euonynms japonicits in the south of England and else- 
where caused by an oidiuni or conidial stag(‘ of oiKi of the 
Erysiphacefo. 

Herr Paul Grosser has recently visited and described 
the site of the Tarawera eruption of i88t>, in the north 
island of New Zealand (“ Vulkanologische Strcifzuge im 
Maoriland,” Verhandlungen des naturhistorischen Vercins 
der preuss, Rheinlande, 1904, pp. 37-58). He lay.s stress 
on the linear grouping of the eruptive centre.s, the ash- 
cones of which are almost as contiguous as pearls on a 
string. A fine photograph is given of a crater <*xploded 
through rhyolite on Ruawahia, with basaltic ashes etwer- 
ing the country above. Incidentally, Ilcrr Grosser cx- 
amiiKid the ground alTected by the Port Nicluilson earth- 
i quake of 1855, which is described in the later editions of 
Lyell’s “ Principles of (Geology and he adds th«‘ interest- 
ing detail that the , elevation of the Hour of u lagoon by 
two metres enabhid it to bo .succe.ssfully drained into the 
sea, a work previously attempted, but abandoned. 

The shoal-water deposits of the Bermuda banks are 
described by Mr. U, B. Bigelow (Proc, Amor, Acad. Arts 
and Sciences, xl., No. 15). The oceanic character of 
Bermuda, duo to its great distance from the neighbour- 
ing continent, prevents its receiving much foreign detritus^ 
and its submarine deposits are almost wholly local. The 
great bulk of these is calcareous, with some spicules of 
siliceous organisms. True coral sand is absent ; indeed,, 
there is a great rarity of coral fragments, for although 
co-rals flourish on the reefs, they do so in a subordinate 
manner. The Bermuda plateau is of interest in illustrating 
the growth of a limestone island where reef-building corals 
are of slight importance. 'I'he organisms chielly active in 
the formation of the shell-sands are corallines, molluscs,, 
tube-building worms, millepores, and foraminifera. Algas 
probably form the greatest mass of the sand. White 
marls are desjcribed as due to the slow trituration of wind- 
borne material. There arc also limited areas of blue mud. 
This seems to be of terrigenous origin, being the fine 
detritus washed down by rain from the calcareous hills^ 
with vegetable matter. 

To the March number of the American Naturalist Dr. 
A, Hollick contributes a paper on the occurrence and' 
origin of amber in the eastern United States. Although' 
amber has for many years been known la occur in several 
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districts in this part of America, a discovery of the 
occurrence of this substance in large masses has been 
recently made in the Cretaceous deposits of Krcischerville, 
Staten Island, N.Y. The amber, which is being ex- 
tensively worked for commercial purposes, occurs in a bed 
containing layers and masses of vegetable ddbris, together 
with lignite and pyritc. The bed appears to be lens- 
shaped. Some at least of the amber is presumed to be 
the product of sequoias, but it is possible that a species 
of Pinus, and perhaps a representative of the Austro- 
Malayan genus Dammara, may have contributed to its 
production. The remaining articles include one by Prof. 
Hallow on the structure of the vascular cylinder in hybrid 
catalpa trees ; a second, by Messrs. Cushman and Plcnder- 
son, on fresh-water rhizopods from New Hampshire ; and 
a third, by Or. F. W. Carpenter, on the behaviour of a 
fruit fly under certain stimulants. 

A DESCRIPTION of the large diamond found recently in 
the Premier Mine, Transvaal, is given in the Geological 
Magasinc (April) by Dr. F. H. Platch and Dr. G. S. 
Corstorphine, with reproductions of four photographs 
which represent the diamond in its actual size from four 


Fig. t.— View of the CuUinan Diamond, Actual ske. From a photograph 
by E. H. V. Melvdl. 

different points of view. One of these pictures is here 
given (Fig. i), and it conveys a good idea of the size and 
shape of the cry.stal. The stone is bounded by eight sur- 
faces, four of which are faces of the original crystal, and 
four arc cleavage surfaces, which are distinguished from 
the original octahedral faces by greater regularity and 
smooth m\ss. For a large stone the crystal i.s of remark- 
able purity, and the colour approaches that of a blue- 
white. The complete cry.stal appears to have been a dis- 
torted octahedron, with dodecahedral faces developed on ■ 
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the edges ; and the portions missing probably amount to 
more than half the original crystal. The stone, which 
has been named the Cullinan diamond, weighs 9600-5 
grains troy, or 1*37 lb. avoirdupois ; this is more than 
three times the weight of the largest diamond previously 
known. 

Some account of the Mount Morgan Gold Mine, Queens- 
land, is given by Mr. E. J. Dunn {Proc. Royal Soc. 
Victoriaj vol. xvii., part ii.). The hill, which rises to a 
height of 580 feet, is formed mainly of igneous rocks, 
within which are enclosed masses of decomposed rock, 
made up of siliceous and ferruginous material, and over- 
lying these is a plug of Desert Sandstone, nearly 100 feet 
thick in places. The sandstone occupies a hollow in loose 
sandy beds overlying a ferruginous layer, and these beds 
yielded the rich secondary ore for which Mount Morgan 
has been celebrated. No naturally formed gold is known 
that more nearly reached chemical purity. At a much 
lower depth, in what is known as the sulphide zone, the 
gold is much alloyed with silver. The silver was got rid 
of in the transference of the leached ore to the enriched 
zone. The state of subdivision of the gold in this zone 
was so extreme that rich samples, in some cases those 
carrying 50 oz. per ton, showed no traces of gold that 
could be detected by the naked eye. The author attributes 
the formation of the secondary ore to the mechanical and 
chemical action of sea-water on the sulphide ore, there 
being evidence of considerable local erosion before the 
horizontal beds of Desert Sandstone were laid down! 

The Canadian Department of Marine and Fisheries ' has 
published the meteorological results obtained at tlie m&g- 
netical observatory at Toronto for the year 1904, with 
remarks, in a handy and useful form. The monthly means 
are in most cases compared with an average of sixty-four 
years, and are consequently of considerable value. The 
mean temperature of the year 1904 was 42^-2, being 2®-2 
below the average. The maximum daily mean was 78^*9, 
on July 18, and the coldest day —8° 5, on January 14. 
The rainfall measured 30-04 inches (3-05 inches above the 
yearly average) ; this amount docs not include 56-5 inches 
of snow, which is measured quite separately from rain. 

An important step for the promotion of New South 
Wales meteorology is recorded in the U.S. Monthly 
Weather Review (vol. xxxii., No. ii, p. 518). It seems 
that the principal newspaper of the colony, the Daily 
Telegraph, has commenced the publication of a daily 
weather chart. The origin of this step is stated in the 
following brief extract from the first number of the paper 
which contained this new information, a more complete 
account of which is inserted in the Weather Review re- 
ferred to above : — “ The inclusion of meteorology in the 
new public schools syllabus has directed special attention 
to consideration of weather conditions. Correspondents, 
including a number of public school teachers, have applied 
to the Daily Telegraph for amplified daily informaUon on 
this subject, and the meteorological branch of the Sydney 
Observatory also has been requested to furnish details of 
the weather conditions and atmospheric pressures, the in- 
formation upon which the weather forecasts are made. 
The Daily Telegraph has arranged to publish daily a chart 
showing the principal features of weather conditions, in- 
cluding the high and low pressure isobar^*. Where possible 
the rainfall area will be indicated and conditions on the 
coast will also be given, . . . The publication of isobaric 
charts will enable students with their local “knowledge, of 
physical surroundings to ^anticipate in detail their probable 
weather mgre completely than is possible at ’ thfe central 
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office, where precise knowledge of local peculiarities is 
lacking.” Those acquainted with Australian meteorology 
will appreciate the importance of disseminating a know- 
ledge of this valuable factor in Australian welfare. In 
many countries the absence of public interest in the science 
of the weather is due to its omission from all school in- 
sti'uction, and we in Great Britain are suffering from the 
same neglect. 

The current number of the Fortnightly Review contains 
an article by Major B. Baden-Powell, president of the 
Aeronautical Society, entitled “ Air-ships and M. Santos 
Dumont.” Major Baden-Powell supplements and criticises 
a contribution by M. Santos Dumont to an earlier number 
of the same review on air-ships. He also points out some 
of the advantages to be gained by flying machines not 
dependent on a light gas to lift them, and directs attention 
to a few of the drawbacks inherent in the large gas-bag. 
The attainment of human flight, he contends, apparently 
presents no insuperable difficulties. “ All that is wanted, 
so far as I can see, is a few thousand pounds and a clever 
and energetic inventor, and there is no reason why a 
machine could not be constructed within a year or two 
capable of rising and carrying a man in safety for, at all 
events, a short trip through the air.” 

The water jet affords a most convenient ^method of 
applying the power carried by high-pressure water, whether 
for driving wheels, such as are generally known as Pelton 
wheels, for conveying the water itself into burning build- 
ings, or for the destructive process of breaking down a 
mountain side, as practised in hydraulic mining. All this 
is especially the case in mountainous country where water 
supply with almost unlimited head is available. As it is 
not always necessary that the jet should work at full 
power, regulation becomes necessary. Merely reducing the 
flow of water by throttling elsewhere than at the jet 
would be ruinously wasteful, for half the flow would 

carry one-quarter the power, and a driven wheel 

would no longer run at the proper speed. The regu- 
lating noazle described in a thesis entitled “ An In- 

vestigation of the Doble Needle Regulating Nozzle,” by 
H. C, Crowell and G. C. D. Lenth (printed by permission 
of the Civil Engineering Department of the Massachu.setls 
Institute of Technology, Boston, and Tangential Water 
Wheels, Abner Doble Company), contains a spindle-shaped 
concentric needle which may be advanced so as to reduce 
the area of the orifice or withdrawn so as to enlarge it, 
but the form of the annular passage-way is always such 
as to lead the water to converge along easy stream lines, 
until a circular jet of corresponding size is the result. 
In this way a range of ro to i in the area of the jet may 
be attained, while the full head is always available. Very 
beautiful photographs are given showing the jets like clear 
glass rods instead of the familiar opaque and spray-clothed 
stream of water. Efficiencies from 96-4 to 99-3 for the 
energy of the jet are found, which correspond to 98.2 to 
99'7 for the velocity. 

In vol. vi. of the Transactions of the American Electro- 
chemical Society, which has just been published, Messrs. 
A. G. Betts and E. F. Kern publish a paper on the ” lead 
voltameter,” Two years ago Mr. Betts found that lead 
could be deposited in a non-crystalline and dense form from 
solutions of lead^fluosilicate to which had been added a 
small quantity of gelatin. The Canadian Smelting Com- 
pany now manufactures more than twenty tons a day of 
refined lead from solutions of lead silicofluoridc. Until 
Mr. Betts discovered this process it had not been found 
possible to refine lead electrolyticSlly. By using the above 
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solution the authors have constructed a voltameter which 
is — according to their published results — more accurate 
than the copper coulombmeter, and docs not fall far behind 
the silver instrument. A glass beaker is used as the 
electrolysing cell, and a kathode of thin lead sheet is hung 
between two anodes of the same metal. The calculated 
value of the electro-equivalent of lead is I03-/|(). In this 
instrument, in which the electrolyte was 8-5 per cent. 
PbSiFj, 2-5 per cent. HaSiFf., and a small quantity of 
gelatin, the numbers found in six experiments ranged from 
103-39 1^0 103-49. Among other papers of interest in the 
same journal we note the electrolysis of fused salts, by 
Dr. Lorenz; the electrical extraction of nitrogen from the 
air, by Mr. J. S. Edstrdm ; electrolysis and catalysis, by 
Dr. W. Ostwald. 

The latest number of the Journal of the Russian Physical 
and Chemical Society (1904, No, 9) contains the conclusion 
of an interesting study, by B. N. Menshdtkin, on 
Lomondsoff as a natural philosopher and a chemist, 
Lomondsoff’s services in the creation of the Russian 
literary language and poetry are well known ; but the i-e- 
markable work of this eighteenth century natural philo- 
sopher, of whom his friend and correspondent, Euler, 
always spoke with great respect, had hitherto found no 
proper appreciation in his mother country. 1 1 is ideas upon 
the structure of matter, the atomistic theory of chemical 
changes, the mechanical theory of heat, his kinetic theory 
of gases, his views on the liquid and the solid state, and 
his theory of atmospheric electricity, which, he said, is 
always present in the atmosphere, and originates from the 
changes in the thermal potential of ascending and descend- 
ing air currents — all these theories being ba.scd upon 
molecular movements within the bodies — wore c.xpresscd in 
terms almost identical with those which arc used now. 

” It is,” he wrote, ” the inner, unseen molion.s of the 
corpuscles of which all bodies are compo.s(id which are the 
cause of every rise of hunperaiure in a givcui body. These 
movements arc rotatory. When a cold Ijrxly i.s brought 
into contact with a hot one, the latter communicates to 
the former the movenunits of its partich‘H, which therefore 
are slackened in the hot body, and a(Teleral(‘d in tlic cold 
one. The gr<;ater these rotatory movemt*nts, the greater 
the repulsive forc(‘s, and tbrj weakm* th(t connection Iv^tween 
them.” 

Dr. a. C. IIadoon, F.R.S., is delivering a cours(^ of 
lectures on Saturdays at the Horniman Museum, P'orest 
Hill, S.E., on ” Magic and Primitive Religion.” 

The first volume, that for 1904, has been receivi'd of a 
series of yearly publications to bo issued by the Chemical 
Society under the title ” Annual Reports on the Progress 
of Chemistry.” The object of these reports is to present 
an epitome of the principal definite steps in advance which 
have been accomplished in the preceding year, 'riu’i first 
volume contains artioh^s on gtoieral and pliysical chemistry, 
by Prof. James Walker, F. R.S.; on in<n*gnnic chemistry, 
by Dr. P. P. Bedson ; on the aliphalic division of organic 
chemistry, by Mr. II, J. 11. Fenton, F.R.S. ; on the 
aromatic and other cyclic divisions of organi(! chemistry, by 
Prof. J. B. Cohen; on stereochemistry, by Prof. W, J. 
Pope, F.R.S. ; on analytical chemistry, by Mr. A. C. 
Chapman; on physiological chemistry, by Prof. W. D. 
Halliburton, b.R.S. ; on agricultural chemistry and vege- 
table physiology, by Dr. J. A. Voidckia- ; on mincralogical 
chemistry, by Dr. A. Hutchison ; and on radio-activity, by 
Mr. F. Soddy. These summaries of Iluj chief advances in 
variou.s branches of chemical sciemev* should yirove of real 
benefit to students, teachers of chemistry, and professional 
chemists. 
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OVR ASTRONOMICAL COLUMN. 

Epiiemeris for Comet 1905 a.— A set of elements and a 
daily cphemeris for comet 1905 a are given in No. 40H of 
the Astronomischc Nachrichteu. The cphemeris has been 
computed by Merr M. Ebell, and an extract is given 
below : — 

Ephemeyis 12/2. {M.T. Berlin), 


1905 

' a (tuie) 
h. m. s. 

6 (true) 

. +49 15*8 . 

log r 

log A 

Bright- 

ness 

May 12 . 

.. 9 45 27 . 

, o*io66 . 

• 9 ’ 98 i 4 • 

. 0*42 

16 . 

.. 10 8 56 . 

. +49 44*2 . 

. 0*1172 . 

. 0*0002 . 

. 0*36 

20 . 

.. 10 31 29 . 

. +49 51*5 ■ 

. 0*1281 . 

. 0*0189 , 

. 0*32 

24 . 

.. 10 52 58 . 

. +49 40*1 . 

. 0*1394 * 

* 0*0375 • 

, 0*28 

2S . 

.. ri 13 II . 

. +49 13*1 • 

. 0*1508 . 

. 0-0558 . 

. 0*24 

June I . 

II 32 9 , 

. +48 32*8 . 

. 0*1623 .. 

, 0*0740 . 

0*21 

S • 

*■ II 49 51 • 

. +47 41*8 . 

• 0*1739 

. 0*0919 . 

. 0*lS 


Comets 1905 II (1904 c) and 1904 T. — A daily ephemeris 
for comet 190^ e, computed by Dr Strdmgren, is given in 
No. 4011 of the ARirononmehe Nachrichlcm. The comet is 
now very faint, and as seen by Dr. Palisa at the be- 
ginning of April it was 10" in diameter, and had a four- 
teenth-magnitude nucleus. During the present month it 
will apparently trav(d through the constellation Lynx in a 
south-easterly dirc'ction towards Leo Minor. 

A bi-daily (‘phtmK'ris for comet 1904 I, computed by 
Herren Nijland and van d Bilt, is given in the same 
journal. This comet is also faint, being 0*052 as bright 
as when first discovered, its magnitude then being about 
9*0. It is likewise situated in the constellation Lynx, and 
is apparently travelling in a S.S.E. direction towards 
Cancer, although at the beginning of September it will 
only be about 3*^ south of 35 Lyncis. 

Observations of Jupiter. — The results of their observ- 
ations of Jupiter during the 1904-5 opposition are given 
by MM. Flammarion and Benoit in the May number of 
the Btillctin do la BocUf 6 astronomique de France. 
Numerous pc)ints of change in the colours and forms of the 
various features arc noted, and some of them are illus- 
trat(‘d on the four drawings accompanying the article. 
.'\nu)ng thr^ other ('onclusions derived from these observ- 
ations the writ(‘rs stala the following; — (i) the cstimation.s 
of the coloration of the equatorial bands do not confirm 
Mr. Stanley Williams’s views as to periodical changes 
therein ; (2) the app(»ii*an('c of the Great Red Spot ha.s 
not changed since the previous opposition ; (3) the large 
variation of 1h(^ longitude of thl.s feature between March 
and Juno, 1904, was probably due to the passage alongside 
it of the dark region of th(» tropical zone ; (4) a clear spot 
situated in longitude 0° of system ii., and dividing the 
south equatorial band, appears to be a permanent feature 
which it will b(‘ well to observe assiduously. They further 
urge that careful att(*ntion should be paid at the end 
of this year to observations of the movements of the red 
spot, of the bright spots on the southern edge of south 
temperate band announced by Mr. Denning, and of the 
dark region situated in the south tropical zone. 

The Electric Charge of the Sun. — In No. i, vol. x., 
of Terrestrial Magnetism and Atmospheric Electricity is re- 
printed the address ** On the Electric Charge of the Sun ” 
delivered by Prof. Svante Arrhenius before the International 
Electrical Congrc.ss held at St. Louis last September. 

After briefiy discussing the various theories regarding 
the nature of the sun’s repulsive action, the author shows 
that the theory which explains the phenomena, by pre- 
mising that the repulsion is due to radiation pressure 
acting on negatively charged particles, is in accordance with 
observational records. , The particles having a specific 
weight of 1*0 and a radius of o*o8 jn are those which are 
repelled at the greatest speed, and would reach our atmo- 
sphere in about 45*9 hours, an interval of the same order 
as that obtained by Ricc6 for the time intervening between 
the probably correlated solar and terrestrial phenomena. 
These particles are negatively charged in accordance with 
Mr. C. T. R. Wilson’s proof that such particles are more 
easily condensed on negative than on positive ions, the 
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ionisation of the solar atmosphere resulting, as Lenard 
has shown, ^ from the action of the sun’s strong ultra- 
violet radiation. By a simple calculation Prof. Arrhenius 
shows that the remaining positive charge is balanced, and 
the balance maintained, by the attraction of negative 
electrons emitted by other celestial bodies which are 
negatively charged and lose their charge under the in- 
fluence of their ultra-violet rays. All such rays coming 
within a mean distance of 0*063 light-years of the sun will 
be attracted thereto, and by this means the supply of 
negative electrons becomes just proportional to the defect 
thereof. 

Variability of Minor Planet (15), EumuiA.— Circular 
No. 94 of the Plarvard College Observatory is devoted to 
an account of Prof. Wendell’s observations of the minor 
planet Eunomia, from which he established a variation of 
magnitude of about 0*5. The observations were made with 
a photometer having achromatic prisms and attached to 
the 15-inch telescope. As the planet was near its stationarv 
point It was compared with the same star, +13° 1875 
fi'om March 15 to April i, and the corrected 
differences varied from -0-77 to -mi. The formula 
J .U. 24i692o*ii6-f 0*1267 expresses the phase and period 
of the changes. The period is very similar to that found 
for minor planet (7), Iris, viz. o*i295d., and in both ca.ses 
V*l* doubtful as to whether the period requires 

doubling or not. 

F.hntness of Planet.\ry Nebul.^1. — Some interesting^ 
results of calculations appertaining, to the luminositv of 
the surfaces of several planetary nebulas, as compared ’with 
the surface luminosity of the sun or the moon, are given 
m a letter written by Mr. J. E. Gore to the current number 
of the Observatory, 

Dealing with the nebula H, iv. 37, situated near to the 
pole^ of the^ ecliptic, he finds that the ratio of its surface 
luminosity is to that of the sun’s as i : 43196*7x10®. The 
similar ratios for the nebulas h 3365, 2 5, and G.C. 7027 
aie ; 245*3 X 10®, i : io95*5X 10®, and i : 434X 10® re- 
spectively ; thus the brightest of them, i.e. h 3365, has a 
surface luminosity of only 1/400 that of the moon. 


THE COWTHORFE OAK. 

T N the Transactions and Proceedings of the Botanical 
Society of Edinburgh (vol, xxii., part iii,, 1904, p. 396) 
we notice a very interesting article on the Cowthorpe Oak 
from the pen of Mr. John Clayton. This venerable tree, 
which stands near the^ church of Cowthorpe, a small 
village near Wetherby, is unique among oaks in that its 
girth is greater than that of any other known tree of its 
species. Recorded measurements taken about 1700 show 
that it had at that time a height of 80 feet with a girth 
of 78 feet on the ground. Since then various observers 
have recorded its dimensions and noted at the same time 
the gradual process of decay, damage by storm, and other 
points likely to be of interest. The latest measurements 
were taken by Mr. Clayton himself, and they show that 
the height is now reduced to 37 feet including dead wood, 
while the girth on the ground has diminished to 54 feet 
3 inches. In 1893 a crop of acorns was produced, from 
one of which a seedling was reared, and is now planted 
near its parent as a memorial. 

The tree stands in a warm, sheltered spot in a field 
which has a gentle slope to the river, and near enough to 
get a constant supply of water. The process of decay has 
been going on for the last 200 years. Between 1703 and 
1722 mucih damage was done by various storms; never- 
theless, new leaves are put forth annually. The acorns 
produced in 1893 were on long stalks — hence the species 
is Quercus pedunculata. As regards the age of this giant 
opinion seems to differ. The trunk, beiagr now hollow, 
precludes all possibility of ever ascertaining the number 
of year-rings, and no trustworthy data are available before 
the year 1700 — ^lienee the author has been compelled to 
rely upon a comparison with the age of other trees. In 
a tree the duration of life may be taken as composed of 
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three periods, one of growth, one of maturity, and lastly 
one of decline and decay. Between the number of years 
in each period a certain ratio is found to exist, and, taking 
this as a basis, together with what is known of the tree 
since 1700, Mr. Clayton arrives at the conclusion that its 
age is not more than 500 years — certainly much nearer 
the mark than the age of 1600 years assigned to it by 
Prof. Burnett in 1842, who based his calculation on the 
theory of the elder De Candolle that a tree increases by 
one-twelfth of an inch in diameter annually, an altogether 
untrustworthy basis of calculation. 

There is quite a number of other interesting historical 
trees dealt with in the article, for example, the Greendale 
Oak in Welbeck Park, which belongs to the Duke of 
Portland. Its height was recorded by John Evelyn in 
1S46 as 88 feet, while the altitude of the highest twig at 
the present day is only 54 feet. In 1724 a roadway was 
cut through the trunk, which girths 30 feet i inch at 
4I feet from the ground. The height of the archway was 
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sacred edifice, such as this yew and the Cowthorpe Oak, 
and the association no doubt affords tlieni prutfciion. 

Another notabh; veteran is the great chestnut of 'i'orl- 
worth, Gloucester, which girths 40 feet 2 inclu's at 4 feet 
fi-om the ground. It also stands about lou yards from a 
very old and beautiful church. 

As regards the longevity of trees, the theory was pro- 
mulgated at the beginning of the nineteenth I'eiitury by 
De Candolle that the duration of life in trees was prac- 
tically unlimited, neglecting accidents duo to unfavourable 
extci-nal conditions, such as the ravages of parasites, 
injuries from storms, lightning, and other causes. Pass- 
ing in review the vegetable kingdom, we find there are 
some lowly organised plants, such as certain alg;e and 
fungi, the whole life cycle of which may be completed 
within the short space of a few days, or even hours. 
Among the higher plants we have annuals and biennials 
the existence of which terminates with the production of 
seed. Then we have the agave and certain palms, the 



Cowthorpe Oak, seen from North. The tree is supported by twenty-five props, disposed mostly on the South and East sides. There is a 
paling about s ft. high, which seems as if it had been put up from twenty to forty years ago. 


then 10 feet 2 inches, but recent measurements show that 
the highest point is now only 9 feet 3 inches, and the 
lowest 8 feet 6 inches. This shows conclusively that a 
subsidence of the trunk must have taken place within the 
last 200 years, and, by assuming that a similar sinking 
into the ground has occurred in the case of the Cowthorpe 
Oak, Mr. Clayton explains the apparent discrepancies 
between the earliest and latest recorded girth dimensions 
of the veteran. The trunk being somewhat tapering, the 
diameter naturally lessens as the sinking in proceeds. Mr. 
Clayton adds a note on the testimony of a Cowthorpe man 
named Oates, who said, “ The tree has shrunk very much 
in my time, and in. shrinking the tree has twisted — the 
Eastern branches towards the South.” 

Another notalsle tree as regards size and age is the 
Crowhurst Yew, which girths 34 feet 4 inches on the 
ground. It stands in the churchyard of that place. The 
church must be very old, as it contains monuments of 
Saxon and Norman workmanship. The author points out 
that the oldest trees are usually in close proximity to a 
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aerial portions of which may live from ten to forty years 
until the production of llower and fruit terminates their 
span of life, their place being taken by new aiirial por- 
tions developed from lateral buds at th(! "base of the plant, 
In the case of trees and woody shrub.s, on the other hand, 
new growing points arc fornu^d annually, but this vege- 
tative process does not end in the production of flower and 
fruit, so that, excluding accidents, there is no reason why 
that vegetative process should not bo continued .for an 
unlimited time. 

The giant Wellingtonias of California are well known 
examples of the ago and dimensions which trees may 
attain. A stem in the British Museum shows 1330 year- 
rings with a diameter of about 15 feet. On the other 
hand, certain Japanese dwarf trees are known to be of very 
great antiquity, although lacking the size of the Wellmg- 
tonias. At the same time, one must not lose sight of the 
fact that the living cells are continually being renewed, and 
that in a tree like the Cowthorpe Oak the living part^; 
are at most but a few yeax'S old. 
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FISHERY INVESTIGATIONS IN THE 
NORWEGIAN FJORDSA 

D r. NORDGAARD has collected the results of investi- 
gations made in some of the fjords of northern 
Norway in the winters of 1899 and 1900, during the course 
of researches in the fishing waters of Lofoten, carried out 
at the expense of the Bergen Museum and the Norwegian 
Government. Two “ expeditions ” were made. The first, 
January to May, 1899, included the Vest Fjord and the 
sea beyond Lofoten, Vesteraalen, Sengen, and Finmarken, 
besides a large number of fjords, as the Kirk, the 0 gs, 
the Kanstad, the Sag, and many others. The second, in 
the winter of 1900, was made so as to obtain material 
from the fishing banks which would compare with that of 
the previous year, and it included visits to the Morsdal, 
Sal ten, Skjerstad, and Folden fjords. 

The hydrographical observations, which are numerous, 
have been made according to recognised standard methods, 
and are therefore comparable with observations made 
further out at sea, in the regions in which the full ex- 
planation of many of the facts brought to light here is 
doubtless to be found. The chief hydrographical result 
arrived at by Dr. Nordgaard is that the northern fjords 
can be divided into two groups, those in which the bottom 
temperature is 6° C. to 7° C., and salinity about 35 pro 
millet and those in which the bottom temperature is below 
6 ® C., and salinity less than 35 pro mille. As examples of 
the former, the Salten, Folden, Tys, Ofot, and Vest fjords I 
are given, and as examples of the latter the Malang, i 
Lyngen, Kvaenang, Porsanger, Tana, Varaanger, Skjer- 
stad, Skjomen, Kanstad, 0 gs, and Kirk fjords. It is 
suggested that while, in some cases, as the Skjerstad 
fjord, the inflow of ocean water is cut off by a submarine 
rijdge, the occurrence of the two typical groups may be 
accounted , for by the distribution of rainfall. The heavy 
winter rainfall in western Norway affords a large supply 
of fresh water to the surface layers of the fjords, which 
accordingly remain specifically light, notwithstanding the 
fall of temperature. In northern Norway the rainfall is 
much less, hence the surface waters retain a high salinity, 
and as their temperature falls they sink to considerable 
depths. 

Dr. Nordgaard also discussses at some length the vary- 
ing influence of different amounts of rainfall on the currents 
within the fjords. Heavy rainfalls, which raise the sur- 
face level of the water,, are for the most part the result 
of winds from the ocean, which produce a similar effect; 
it is difficult to separate the elTects of the two causes, but 
a rainfall above the average is taken as a fairly certain 
index of abnormal strength in the oceanic streams. 

In the ** biological notes ” which accompany the tables 
a number of points are brought out showing and defining 
the connection between fauna and hydrography. It is 
shown that whereas in the first or warm-water , group of 
fjords the deep-water fauna is chiefly boreal, in the second 
group, where cold water of lower salinity makes its way 
downwards, the predominant forms are Arctic. The effect 
of the increased precision of modern methods of investi- 
gation in greatly reducing the number of so-called cosmo- 
politan species is also emphasised. 

The section of this memoir which deals with fisheries 
is specially important and suggestive. In discussing the 
Lofoten fisheries, Dr. Nordgaard adopts the view that the 
currents in the Norwegian Sea are controlled by the 
winds, and that, as already explained, abnormal move- 
ments of the currents off-shore or on-shore can be associ- 
ated with rainfall above or below the average. Again, 
he says, It is clear that during the movements to or 
from the coast of the surface water, a compensating current 
must be set in motion in the deep water ; it has long been 
a recognised phenomenon in the fjords, that the surface 
and under currents go in contrary directions/’ From an 
examination of the observations, Dr. Nordgaard concludes 
that herrings move coastwards specially in the surface 
layers, while the cod travels along in the deeper layers. 

1 Bergens Museum. “ Hydrographical and Biological Investigations in 
Norwegian Fjords.*^" By O. Nordgaard. ** The Protist Plankton and the 
Diatoms in Bottom Samples,*’ By E. TArgansen. Pp aS4 ; with ai plates 
and 10 figures in the text. (Bergen ; Jonn Grieg, 1905.) 
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It must therefore, he continues, “ be supposed that as cod 
and herrings, to a certain extent, depend upon contrary 
current phases, a particularly good spring herring fishery 
would prevent a correspondingly good cod fishery in the 
same district ; for a strong tendency of the upper layers 
towai'ds the coast certainly takes herrings along in the 
current, but this at the same time causes a compensation 
current in the deep water, and this current hinders the 
cod in its passage to the spawning places.” 

The statistics of the yield of the cod and herring 
fisheries for some years are discussed and compared with 
corresponding values of rainfall, with results which appear 
to support the hypothesis brought forward. It would of 
course be easy to suggest difficulties, such as the ex- 
tension of the current regime observed in fjords to areas 
which can hardly be regarded as such, and may there- 
fore have a different system of movements. But as 
the whole question is at present under investigation on the 
large scale by the International Council, we content our- 
selves with an attempt to summarise Dr. Nordgaard ’s 
results, deferring fuller discussion of them until the more 
abundant data are available. 


A NEW SLIDE RULE. 

TWTESSRS. JOHN DAVIS AND SON, of Derby, the 
well known instrument makers, are bringing out a 
variation of the slide rule which is likely to increase its 
value for certain classes of calculation without interfering 
with the simplicity and convenience of the form with which 
we are all familiar. The lower groove on the outside of 
the rule, which ordinarily is only wide enough to hold 
the inturned edge of the cursor, is made wider, so as to 

take one of the tongues of a spare slide, and this slide 

is held in place when required by two light aluminium 
clips which grasp the ends of the rule and of the spare 
slide while leaving the usual slide free to move. An 
extra cursor is also provided which is long enough to 
grasp both the rule and the extra slide. By this means 
any rare or special scales upon the extra slide are for the 
time being equivalent to scales upon the rule, and these 
may be read against scales upon the other slide by means 

of the long cursor. If desired, the extra slide can take 

the place of the ordinary slide, or may be removed 
altogether when the rule, if provided with an ordinary 
cursor adapted to the altered lower groove, becomes an 
ordinary slide rule. In the example submitted, the extra 
slide carries what are called E and —E scales. The E 
scale is a log log scale, and is always being re-invented; 
it was called a P line or power line by Lieut. Thomson, 
who showed it at the Inventions Exhibition, and it was 
long before invented by Dr. Roget. This P or E line is 
very handy, for it at once enables the logarithm of any 
number on any scale, i.e, to any base, to be read accord- 
ing to its position against an ordinary A line, while frac- 
tional or high powers of numbers are read with equal 
facility. Compound interest, pressures and volumes of 
gases under isothermal or adiabatic conditions are readily 
evaluated with the aid of the E line read against an A line. 
If, however, a pair of E slides are used, one in the usual 
position and one attached below the rule by means of the 
clips, then against any value, say of v, on one, the cursor 
will show the value of W on the other, y having any 
desired value according to the relative position of the two 
slides. 

The slide rules made by Messrs. Davis and Son are too 
well known for their accuracy and finish for it to be 
necessary to refer more to such points, but by some curious, 
perversity or accident there is one little fault in the rule 
sent for examination which only needs to be pointed out 
to be put right. On the feather edge a scale of inches in 
i6ths is provided ; on the lower face outside the rule there 
is no scale at all, while inside, to be used like a hat 
measure, there is a scale of milliixietres<*beginning at 550. 
If, therefore, the rule is required for the prosaic but very 
useful purpose of measuring a length, this can only , be 
measured in inches if it is 20 inches or less,’ or in milli- 
metres if it lies between 550 and 1040 millimetres., If, 
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therefore, the bald outside edg’C were divided in inilli- 
metres, the whole rang'c would be available for metric 
measurement, and if the lower half of the^ space at the 
back of the slide now empty were divided in inches, hat 
mejisurements from 20 to ’41 inches would complete the 
range for the English scale. C. V. B. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Camdridge. — Mr. Frederick Wilkin, of Lower Consley 
Wood, Wadhurst, Sussex, proposes to found a studentship 
in memory of his son, Mr. Anthony Wilkin, late of King’s 
College, and for this purpose he proposes to make over to 
the university the tithe rent charge on Wadhurst Parish. 
This benefaction is for the furtherance of ethnological and 
archcEological restsarch, and the holder is to be termed 
“The Anthony Wilkin Student,” It is proposed that the 
student shall ’be s.dectod by the board of anthropological 
studies ; the income is estimated at about 40^. a year, and 
the board suggests that this should be accumulated for, 
periods of five years in order that a substantial sum of 
about 200L may be available for the s(declcd candidate. 
The first studentship will be offered in r<)io. 

Mr, \\\ W. Watts, of Sidney Sussex College, Mr. 11 . Y. 
Oldham, of King’s College, Mr. A. R. Hinks, of Trinity 
College, and Mr. G. G. Chisholm have been appointed 
examiners for part ii. of the examination for the diploma 
in geography. _ r 

A combined examination of non-resident candidates^ for 
open scholarships, exhibitions, &c., will be held at Trinity 
College, Clare College, Trinity Hall, Peterhousc, and 
Sidney Sussex College, Cambridge, beginning on Tuesday, 
December 5. Forms of application for admission to the 
examination may be obtained from any of the tutors of 
Trinity College, the senior tutor of Clare College, the 
tutor of Trinity Hall, the senior tutor of Peterhousc, or 
the master of Sidney Sussex College, to one of whom the 
form of application (when filled up), together with cer- 
tificates of birth and of moral character, .should be sent. 
Entries should be made not laicr than Novemb(T 23. 


A TivAciUNG obs(‘rvatory will, it is re])ortcd by Science, 
be e.stabli.shed by the Ontario GovernmiMit at the University 
of Toronto. Dr. C. A. Chant expect.s to vi.sit the observ- 
atories of the United States to study their plans and 
methods, 

A CONFERENCE of Scientific stud(mts was held at Colorado 
College, Colorado Springs, on April 28 and 2<), and re- 
presentatives of leading universitie.s and colleges were 
present. A number of papers upon subjects relating to 
the scientific problems of the Rocky Mountain country 
were read. A similar conference, held a year ago at the 
same institution, was of such importance that it led to 
this second series of meetings. 

With the view of making the municipal museum a centre 
of education in the broad principles of natural science, the 
Hull authorities have arranged with the curator, Mr. T. 
Sheppard, for the delivery by him of simple lectures to 
school children on geology, zoology, and anthropology. 
The lectures are given in the mornings by arrangement. 
Permission for pupils to visit the museum must be obtained 
from the clerk of the education committee. Each lecture 
lasts about half an hour, and is illustrated by objects from 
the cases. The remainder of the morning is occupied in 
examining the spccimen.s, taking notes, and making 
.sketches. 

Mr. A, C, Benson contributes to the National Review 
an important article, on an Eton education. Mr. Benson, 
though a classicist, is by no means satisfied with the exist- 
ing state of educational matters at Eton. Describing the 
average boy who leaves Eton, Mr. Benson says : — The 
basis of his education has been, as a rule, the classical 
basis ; that is to say, the greater part of his working hours 
have been devoted to Latin and Greek. A small percentage 
of fair classical scholars and a still smaller Sprinkling of 
distinguished classicists is the result. But the average boy 
leaves Eton with no mastery of either of these languages. 
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He cannot, as a rule, construe at sight an (‘usy passage in 
cither, or turn a piece of English into eitlu;r language 
without a large crop of mistakes.” In atiotlnu' place Mr. 
Benson .states that the boy “ nevijr reach(‘s tin; stug<i at 
which classics become literature.” He urges that for the 
large class of boys who anj not inlcaidtid for lh<i university, 
the strictly classical programme might ha wilh advantagf* 
modified. Mr. Benson beliov(.‘s that a I)oy who left stdiool 
with a thorough knowlcKlge of Fiauvch, ” who knew the 
elements of science, so as ‘to be able to understand some- 
thing of what was going on in the world around him, in 
heaven and earth and sea, in field aiul wood,” who kn(‘W 
arithmetic, and had a reasonable knowh'dge of g(;ograi>hy 
and history, wt)uld leave school a fairly educated man. 
Mr. B(mson would have a very simple ('ore of education 
on the lines just indicated, and then any evidence of special 
capacity, linguistic, mathematical, scientific, or historical, 
should "be carefully observed, and at a c(irtain ag<? a hoy’s 
studies should converge more clo.S(;ly upon a spcH'ial sul)- 
j(‘Ct, c.'ire h(fing taken at the samc.^ tim(^ that (lu» g(;n(*ral 
edu(‘ation should not b(i neglected. 

A vatataulk address was <l('Iiv(u*(‘d by Pn>f. A, Ih^lhu*, 
F.R.S., Vice-chancellor of tlu^ Univ(‘rsity of (,'nlcutla, and 
Director of Public Jnstru<‘tion with th<! (iovermiKmt of 
Bengal, tU. the nu'ont ('onvo(‘ation of lh(^ S<‘nat<‘ of tin* 
university for conferring dogrei's. During the course! of 
his remarks,. Prof. P(!dler said that fifty years ago uni- 
versity education in ,B<‘ngal had no (^xistern'e, the (loors of 
w(!storn learning had not benjn opomri, and lh(! knowh'dgi* 
of western science was ab.solutely beyond the nuich of any- 
one in the country. During th(i last half-(r<!ntury tin* 
possibilities of obtaining western kiK)wle.dg(! and W(!sl(*rn 
culture, and the facilitie.s for higher (Hkn'ation, have hettn 
rapidly developed, until a whohi network of educational 
institutions has been sprtiad over Bengal. Inquiring a.s to 
whether the form of education being given to the p(*oj)le 
is affecting tln^m in the most satisfactory way, Prof, P(‘(ller 
came to the conclusion that it is not. The arrang(‘nu*nls, 
he said, are wanting in com:(‘n(ration of (sffort, in liau-ough- 
ness of method, and in the int(‘llig(‘nt appn!ciation of nu'ans 
to ends. After in.slituting a ('omparison bclwoc'n wind: has 
b(!en accompllslu'd in .lajiaii and in Bengal, la* caiu<! I(» 
the conclusion Ih.at tlu* s(!cr(‘t of the hrillianl success of 
university oduealion in j.apan is to la* found in I la* o)KS(*rv- 
anco of certain ('ardinal prIn(*ipl(‘H, vi/«. j)a(iene(* in ohlain- 
ing r(!.sults ; thoroughia^ss in work; (’oia*i‘n(rai.i<»n of uni- 
versity work in a f(*w r<‘ally well (npiipped and sirongly 
staffed colh*g(!s, each insliUilion being (l(‘Vot(‘(l (0 
sp(!cial S(*(^ti(m of hiaraing, whieh is taught thorough(7; 
adaptation of the coursers to (la! practical wants of lih* 
and of modern civilisation, as (!ja*inplira!d hy lla* large 
proportion of gradual(*.s who (!h*(*l lla* praeli(’al'ralher than 
iimrary oourscjs of study; originality as shown I>y lla*. larg(* 
niimbm* of young naai who und(*rtal<(! rf‘s(‘arch work, and 
also .shown by the large* nnmh(‘r of original conlrihuti<jns 
in science. In the fulun!. Prof. Pcsdler remark(‘d, it will 
be necessary in Bengal to adopt all these pri!iripl(*s and to 
adhere to them with uncompromising tena(!ity, if univ(*rsiiv 
work i.s to be placcal on a really .satisfactory footing. The 
principles could also he ap])Hed with profit; to a large part 
of the work of our own (!(Iu(‘at;ional inslitutions. 


SOCIETIES AND ACADJiMIKS. 

Lonoon, 

Ge<5logical Society, April 19.— Mr, II. Ib Woodward, 
vice-pn,*sidcnt, in tlaj ('hair. — Th<! Bh‘a Wyke beds 
and the Dogger in north-(‘ast Yorkshire; IL II. Ratitan. 
The author clescribcis the typ(!-s(‘tiioji at Bh*a Wykt! in 
detail, dividing the rcx'ks into the* following divisions, 
enumerated in descending ord(!r: — (5) Dogg(!r ; (4) ytdiow 
bod.s; (3) Serpula beds; (2) Lingula bods; (i) Striatulus 
shales. Descriptions and fossil lists from these divisions 
are given, and the siicc(‘.ssion ' is companid with others.-- 
Notes on th(> geological aspect of somt! of lh(^ north-eastern 
territories of the Congo h'r(‘(‘ SiaK*: G. IC J. Preaimoiit, 
with petrological notes by J, A, Howo^ 'Iln.s paper is a 
bri(‘f sketch of th(! goologi(*al structure of tin* northern part 
of the Congo .State, from Buta on tin* Riv(!r ,Ruhi and Bima 
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on the Uelle in the west, to Lado and Dufile on the Nile. 
In the whole of this region, the only post-Priniary rocks 
met with, other than those of comparatively modern 
alluvial origin, were chocolate-coloured shales (Buta Shales) 
and sandstone, and an Oolitic limestone, on the extreme 
west. From the Lipodongu Falls on the Rubi, and thence 
through Poko to Rungu, on the Bomokandi River, none 
but granitic rocks (gneisses) were observed. Along the 
Ucllc, from Bima to Bomokandi, the same rocks were seen. 
In the centre of the region mica-schists, quartzites, and 
similar metamorphic rocks replace the granite wholly or in 
part. A noticeable feature here is the presence of a range 
of isolated hills, composed almost completely of great beds 
of magnetite and hccmatitc occurring in the schistose series. 
In the south-eastern portion of the region visited, between 
the Uelle-Kimbali and Bomokandi rivers, a great plutonic 
massif is laid bare in the mountainous district of Arebi. 
The plutonic massif itself contains microclinic gneiss, and 
abundant diabasic rocks, and the same rocks in all stages 
of dynamo-metamorphism. On the boundary between the 
Congo State and the Bahr-el-Ghazal, several hills made up 
of rocks of coarse gneissose and schistose character are 
described ; some of these rocks are rich in tourmaline, 
kyanite, and garnet in large crystals. From the region of 
the Enclave dc Lado and the western side of the Nile 
between Lado and Dufile, mica-schists, quartzites, and 
microclinc-gncisses are described. The alluvium of a large 
part of the Ucllc is covered, on the higher ground, by a 
deposit of limonitic conglomerate ; in places this may be 
duo to the decomposition in situ of the alluvium, but in the 
neighbourhood of the iron-mountains a sort of passage may 
be seen between a conglomerate of fresh iron-ores and the 
more general type of limonitic conglomerate (laterite?). 

Paris. 

Academy of Sciences, May i.— M. Troosf in the chair. — 
New researches on chemical combination : M. Berthelot. 
Various substances were sealed up in fused quartz tubes, 
heated for one hour at 1300® C. in an electric furnace, and 
suddenly cooled by dropping into water. Nitrogen and 
hydrogen gave no trace of ammonia ,* ammonia was com- 
pletely split up into its constituents, and the stability was 
not increased by the presence of hydrochloric acid. The 
latter gas, heated alone, was not decomposed, and hydrogen 
sulphide behaved similarly if the cooling was slow, but 
showed evidence of dissociation into hydrogen and sulphur 
with instantaneous cooling. — On the permeability of tubes 
of fused silica : M. Berthelot. At the ordinary tempera- 
tuns 00 hy(lrog(‘n will pass through the walls of a 
fusc'd quartz tube, even into a baronielric vacuum, and 
ev(‘n at (100® to Soo® no appreciable amount passes 
through. At 1300® C., on th(‘ other hand, the amount 
transpired is considerable. Neither hydrochloric acid nor 
carbon dioxide get through at 1300° C. ; the transpiration 
of nitrogen is not sensible at 600° C., very slight at 
1000® C., becoming marked at 1300° C. to 1400® C. Some 
preliminary experiments with glass at lower temperatures 
appear to show similar olTects, and these observations are 
being continued. — The action of meiTuric iodide on 
sulphuric acid and on the sulphates of mercury : Alfred 
Ditte. — On the earthquake of April 29 : M. iVlascart. 
The seismograph at Bagn6ros-dn-Bigorre showed horizontal 
vibrations at eh. im. 20H., whilst the same oscillation was 
indicated at Grenoble at ih. 59m. 15s., a difference of time 
corresponding to the rate of transmission through the 
groLind.-'-On th(' triholuminesceneo of arsenious acid : M, 
Guinchant. 'flie light given off by arsenious acid is due 
to the breaking and transformation of the crystals after 
their formation. 'Fhe radiations ai*e actinic, and arc with- 
out any ('ffeet on the electroscope. Similar phenomena 
taking place during the reduction of hypochloritc.s and 
hypobromites are described, the effects in this case being 
attributed to the production and decomposition of haloid 
compounds of nitrogen. — On the physical impossibility of 
putting in evidence the motion of translation of the earth : 
P. Latigrevin. In a discussion of an experiment by 
Trouton and Noble it is proved that it ought to give a 
negative result for all orders of approximation and what- 
ever system of suspension be employed for the condenser. 
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— On the heat of vaporisation of Uquelied gases : E. 
Mathias. — Ueat in the displaccrnent of a capillary system; 
M. Ponsot. — On the difference in temperature of bodies 
in contact : E. Rogfovski. Fine wires of different diameters 
were heated by an electric current, and cooled by water 
flowing at known rates. The temperature of the wire was 
measured by mean.s of its electrical resistance, and the 
difference of temperature between the wire and the cooling 
water determined as a function of the rate of flow of the 
water and of the diameter of the wire.— The preparation 
of anhydrous chlorides of the metals of the rare earths ; 
Camille Matigrnon. The solid material obtained by the 
evaporation of the solution of the oxide in hydrochloric 
acid is heated in a current of chlorine and hydrochloric 
acid gas charged with the vapours of chloride of sulphur. 
It is possible to obtain in this way very rapidly either 
large or small quantities of anhydrous chlorides. Par- 
ticulars are given with analyses showing the purity of the 
products, of the chlorides of lanthanum, neodidymium, 
praseodidymium, samarium, and yttrium. — On caesium 
amide : E. Rengrade. The amide is prepared by the 
action of dry ammonia upon the fused metal at 120° C., 
the purity of the product being fixed by the determination 
of the amount of hydrogen evolved. The amide dissolves 
readily in liquid ammonia, and the solution absorbs oxygen 
at —60® C. giving a precipitate, the hydroxide and nitrite 
of caesium being formed, together with ammonia. — On a 
new reagent for potassium : Eugenio Pinerua Alvarez. 
The reagent proposed is a 5 per cent, solution of sodium 
amido-naphthol sulphonatc. — On the conditions of develop- 
ment of the mycelium of Morchella : G. Fron. The 
mycelium of this edible mushroom requires for its strong 
growth plenty of hydrocarbon food, inulin and starch being 
especially favourable ; the mineral food is of less import- 
ance. — Calcium nitrate in agriculture : E. S. Bellenoux. 
The author proposes to replace nitrate of soda by the 
nitrate of calcium, and gives results of comparative trials 
of the two showing the superiority of the latter as a 
manure. — ^I'hc variation of the osmotic pressure in muscle 
caused by contraction : Stdphane Leduc. It is shown ex- 
perimentally that an elevation of the osmotic pressure in 
a muscle is a consequence of contraction, the rise of the 
pressure being more marked as the stimulations are more 
prolonged. — ^The variations undergone by glucose, glycogen, 
fat, and soluble albumens in the course of the metamor- 
phoses in the silkworm : C. Vaney and F. Maigrnon. — 
On a combination of metha?moglobin containing fluorine : 
H. Villa and E. Deirrien. In a previous paper the authors ' 
have shown that the addition of fluorine compounds to a 
solution of methromoglobin causes a marked change in the 
absorption spectrum, and they were thus led to the conclusion 
that a definite compound might possibly be produced. This 
compound has been isolated in the crystalline form, details 
of its preparation and properties being given in the present 
note. — Philocatalase and anticatalaso in animal tissues : 
F. Battelli and Mile. L. Stern. — On the action of formic 
acid in nervous diseases accompanied with trembling : E. 
Clement. The use of formic acid has been attended with 
great success in certain cases. — The volcanic regions 
traversed by the Sahara expedition : F. Foureau and Louis 
Gentil. 

New South Wales. 

Linnean Society, March 29.— Mr. T. Steel, i rt*sident, in 
the chair. — ^The botany of north-western New South Wales ; 

. F. Turner. The characteristics of the indigenous vegeta- 
tion and the exotic weeds of the country lying between the 
New South Walcs-Queensland border and 33° S. lat,, and 
147° and 151° 20' E. long., are discussed. The census of 
the phanerogams and vascular cryptogams given comprises 
a total of 452 genera and 1137 species. — Contribution to 
our knowledge of the physiology of the pancreas : U. G, 
Chapman. The conclusions arrived at in this paper, 
which is a preliminary communication, may be summarised 
as follows ; — (i) secretins from the echidna, wallaby, 
Australian water-tortoise, and ibis are actWe upo-n the dog 
in causing a flow of pancreatic juice ; (3) secretin does not 
appear to cause pancreatic secretion in the echidna ; (3) the 
flow of pancreatic juice produced by pilocarpine is inhibited 
by atropine, while the flow produced by secretin is not so 
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.inhibited ; (4) stimulation of the vagus nerve does not 
inhibit the secretion due to secretin ; (5) the pressure under 
which the fluid is secreted in the pancreatic duct is equi- 
valent to 9 inches of the juice ; (6) pancreatic juice may be 
activated by leucocytes so that it acts upon proteids. 
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THE BIRDS OF CENTRAL AMERICA. 
Biologia Ccntrali-^Americana. Aves. By Osbert 

Salvln, M.A., F*R.S., and Frederick Ducane 

Godman, D.C.L,, F.R.S. 4 vols. (London; 

; 1879-^1904*) 

C ONGRATULATIONS to the surviving author of 
these volumes must be mingled with deep con- 
; dolcnce that his long- tried coadjutor and comrade 
. 'Should not have been spared to complete this portion 
of the great work in which they were jointly engaged, 
and to supply that summary of its contents which 
he, perhaps, alone could have written: But acutely 
as the loss of Mr. Salvin is to be lamented, if on no 
other account than this, no less real is the gratifi- 
cation with which the bringing to an end of a task 
that has lasted for a quarter of century is to be 
regarded, and the relief to Mr. Godman’s mind at the 
accomplishment of another portion of his gigantic 
' design must be (mormons. It is getting on for twenty 
years since the volume treating of the mammals of 
Central America was reviewed in these pages by the 
late Sir William Flower (Nature, xxxiv., p. 615, 
October 28, 1886), and that portion also suffered by 
the untimely death of its author, Mr. Edward R. 
Alston, so that instead of the comprehensive view of 
the mammalian fauna of the country which he had 
Intended to appear in the introduction to the volume, 
we had merely a series of tables of distribution which 
he had prepared to found that view upon, and these 
tables Mr. Sclater, who prefixed a few prefatory 
«(‘ntcnces, left to speak for themselves. Speak for 
Ihcmsolvcs they did, but they needed an interpreter, 
since they were drawn up for the most part on 
geographical lines — or, to be more accurate, from a 
politico-geographical base, the geographical element 
preponderating. 

The tables given in the first of the volumes treating 
of birds, and now before us (being almost identical in 
form with those contained in the “ Introduction ” ^ to 
. the first volume on Lepidoptera), do not differ very 
1 greatly in characlcn*, though herein the political 
.'divisions of the country arc given in greater 
di^tail, so as to be more important than the geo- 
graphical. Now each of these methods unquestion- 
ably has its advantages— mostly of a practical kind. 
1 f wo want to see or obtain examples of any particular 
kind of animal, it is convenient to know where it may 
be found. But it can hardly be doubted that, had 
! Mr. Salvin livi^d, h<s with his experience of the 
;; K'ountry and its ornithology, would scarcely have been 
eonUiut without trying if it were not possible to treat 
; ifie distribution of the sp<‘cics, genera, and families 
as well from a physi(Ml point of view. That ho was 
: fully aware of the importance of taking that aspect 

■j . 1 That “ Introduction “ also contains a succinct description, excellent so far 
'as xt goes, by Mr. Godman, of the natural features of each political district 
,vof Central America, which is taken to include the whole of Mexico from 
,tlie Rio Grande and the Rio Gila, but excluding Lower California, and 
' thence to the Isthmus of Darien in the now independent State of Panama. 
; The subject has been much more elaborately treated, though of course with 
' especial reference to the flora of the country, by Mr. Henxsley in his admir- 
. able “Appendix** to the fourth volume of the “Botany** of the whole 
;i work (pp. taB-t;©). 
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of the question is shown by the pithy remai'ks on the 
subject in an article published by Mr. Godman and 
himself in The Ibis for 1889 (p. 242) — several years, 
be it observed, after the appearance of Mr. Alston’s 
tables. The labour, no doubt, would have been 
immense, and only to be performed by one possessed 
of such knowledge, alike minute and wide, as Mr. 
Salvin had; but assuredly he was convinced that it 
can never be too strongly impressed upon all students 
of topographical distribution that the key to the sub- 
ject lies in the physical features of the country, 
especially of a tropical country of such varied character 
as Central America. Even an indication of the rough 
division into the three well known zones — the tierra 
caliente, the tierra templada^ and the tierra fria would 
be better than nothing, though in a country extending 
over so many degrees of latitude and of such diverse 
heights, what is the tierra templada of one district 
becomes the tierra. fria of another. 

At the same time, it must be admitted that more 
than this is required. Comparative altitudes and the 
extent of forest-growths may explain some things, but 
they will not account in all cases for the limits of the 
area to which a certain form, say Pharomacrus or 
Oreophasis, may be confined. But if boundaries are 
not to be accounted for by physical characters, 
assuredly they can be still less rationally explained 
on political or geographical grounds. Considerations 
of this kind seem to point to the futility of attempting 
to lay down any boundaries at all, unless those that 
are physical can be traced, and of course the difficulty 
of tracing them is sometimes very great. To take a 
familiar instance here at home. Who can define on 
physical grounds, or correlate with them, the distri- 
bution of the nightingale in England and Wales? 
Hence it may be fairly urged that it would be far 
better for zoologists generally to leave off speaking of 
areas, regions, subregions, provinces, and the like, and 
to regard the animal population of a country solely 
from the faunal point of view. 

CcMitral America would seem especially to lead to 
sonic such conclusion as this. It can hardly be 
doubted that the existing fauna of America- ^North 
and South — is the result of at least three perfectly 
distinct faunas, which have originated in, or been 
derived from, as many different tracts, and probably 
at as many different epochs. In Central America 
all three meet, though one is overwhelmingly out of 
proportion to the other two. This is practically 
identical with the fauna of by far the greater part 
of South America as distinguished from that of 
Patagonia, which seems to have had a very different 
origin and history, while the former is equally dis- 
tinct from that which prevails now over the greater 
part of North America — this last being, as Prof. 
Huxley long ago intimated (Proc, Zool. Soc., 1868, 
p. 314), much more closely allied to the Palsearctic 
fauna, if, indeed, he might have added, it be not 
substantially of Patsearctic extraction. Then again, 
while comparatively few of the members of the fauna 
now dominant in Central and the greater part of 
South America have penetrated to the area at present 
occupied by the apparently much more ancient Pata- 

■ ■ ,0 
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gonian fauna in the extreme south, a considerable 
portion have invaded North America — possibly re- 
occupying the home vvhcuicc* they had been driven 
during some glacial period, but certainly to an extent 
that sensibly affects the existing fauna. In the same 
way certain characteristic forms of the Patagonian 
fauna, diminishing in number as the distance from 
their modern focus incn‘ase.s, occur throughout the 
whole length of South America, generally clinging 
to the slopes of the Andes, and a few reach the 
highlands of Central America — Scytalopus, for in- 
stance, the sole example of that most characteristic 
Patagonian family, Pteroplochidae, which has made 
its way into Costa Rica. 

Further into detail it would be impossible here to 
go, for it w'ould need the (exhibition of long lists and 
tables showing the distribution of various groups or 
forms to make clear the truth of the statements just 
enunciated, to which, no doubt, some will demur; 
but it may be mentioned that their truth does not 
rest alone on the evidence afforded by birds, for a 
close examination of the other classes of vertebrates 
will be found to corroborate the same position, and it 
may bo left for time to show whether the opinions 
here expressed are not generally accepted as true. 
Briefly recapitulated, they are that the whole of 
America is now occupied by three faunas. The very 
ancient and, it may be added, morphologically low 
Patagonian in the south; that of a somewhat higher 
morphological rank which peoples the greater part 
of South America, all of Central America, and per- 
meates almost to the middle of North America, until 
it is outnumbered by still higher forms derived from a 
Palfenrctlc stock; but to lay down any boundaries, 
even physical boundaries, for these distinct faunas is 
impossi])l(,N and though we ni«ay call the first and last 
‘‘ Patagonian ” and “ Nearctic ” respectively, it is 
not easy to find a good title for the scH'ond, unless 
we were to apply to it Mr, Srlatcr’s original name, 
“ Neotropical,” restricting that in the southern direc- 
tion and (extending it in th<^ northern. It has been 
called “ Columbian ” by one wrihu', and if that epithet 
had not been us(^d before in a much moni limited 
sense by another writer the name would not bo 
inappi'opriate, for Colombia may be regarded as its 
modern focus, but doubtless it anciently extended 
much further to the northwards, and by it in remote 
times the Sandwich Islands were most likely colonised. 

If these remarks be deemed too critical, it must be 
understood that they are not intended to be generally 
opposed to the views of Mr. Godman. Writing of 
th(? butterflies in the Introduction ” before referred 
to, he staled expressly that the fauna of C'tuilral 
America “ is mainly a northern, extension of that of 
tropical South America,” with a considerable numb(n" 
of Nearctic forms “ coming down the central plateau 
a certain distance into Mexico, and some even into 
Guatemala.” This is not only equally true of the 
birds, but the southern extension of their northern 
forms reaches e\%en further. The real question is, what 
value is to be attached to these northern forms? A 
very slight examination will show that nearly all 
belong to families that are essentially Neotropical 
NO. 1855, VOL. 72] . 


It has been poinh^d out bt'forc now th«at tlu' so-called 
Nearctic “ Region ” has no( mon^ than on(‘ peculiar 
family of birds (ChamacidaO, fbat a v(‘i*v doubt fuf 
one. All Ihe oUku' familic's of land-birds are (‘it her 
Neotropical or Palwarclic, so (hat in oiu' s(‘ns(‘ ii tuay 
bo .said that no distinct, or p(iculiar, NU'atvilc faunii 
exists, tlu^ bird-population of North Anu'rica having 
(with that one doubtful (^xc(4)tioni) wholly Pala‘arcii(^ 
or N(iOtropical aniniti(‘s, and those often of the v(M'v 
closest natur(‘. No stronger corroboration of 
views of Prof. Huxley, Prof, Hcilprin, and oth(‘rs. 
who bav(' advo('aled the abolition of tin* N(‘arclit‘ 

R(‘gion ” can h(* addiu'ed than is furnislied by Mr. 
Godman ’s tables, and wh(‘n we sp(‘ak of a N(‘aroiic 
fauna, such as exists now, w(t uu‘an a inix(‘d mulii- 
tude of eitiKn- Ntit>trof)ical or Pal'uan'tic (‘.xlniction, er 
having a (*oinm(ni origin w’ith on(,‘ or th(* otlKir of 
those fannns. 

But it will not do hen^ (o follow furth(‘r this in- 
teresting lli(.‘me, iinporlant as it is in tli(^ light that it 
sheds on the history of th(‘ inodc^rn inhabitants of the 
earth. .Something must b(^ said iK'fon* w(^ I(‘av(‘ 
volumes of the way in which (h(‘y ;it*e pn‘S(‘n(,ed to the 
public. ( -onsid(‘ring that upwards of 1400 sp(‘cies of 
birds had to h(‘ includ(‘d, tlu‘ amount of spae(‘ av'ail- 
abl(‘ for lh<‘ tr(‘alin(‘ut of ea(‘li must n(H'(‘ssarily be 
small But h{^r(‘ a most rigid and coninKmclable 
economy has been practised. No sfiaec^ is ne(,‘dlesslv 
taken up by consklenilions of la.xonomy, noiiKin- 
('lal:ur(‘., or sucli lik(* aiK'illary subjects on which so 
many faunal writers d(‘(‘m it (‘xpedic'ut to dilate, 
though the lirst is only wan(.(‘d hi a g(‘iuu'al tnsalist^' 
and tlu^ s(‘cond is r(‘ganl(d by lh(‘ wis(‘ as a snare to 
h(‘ avoid(*d by all who hav(‘, no (iiiK* to wasti' over 
frivoliti(^s. By many of th{‘ young(‘r zoologists of (he 
present da}' IIk! priiK'iph* of nonieiiclalnn* followed by 
the authors will he s(‘t down as old-fashioiu'd, but 
considering (lu^ W(Mght of llu‘ anlhorili(‘s ('it(‘d, and 
tludr niinib(‘r, tli(‘ appli(\’iti()n of lh(‘ prlneipb* is nhiin- 
dantly juslifu'd, (hough (‘X('(‘p(ion to sona* of tlu‘^ 
results may and t(u‘n‘ be n‘asonabIy lak(m, and' 
sulTicient: synonymy is givcui as to pr(‘dud(^ any pos- 
sible (xnifusion. In like maiUKT tli(r<; is no attempt 
to invent a n(‘W elassilwalion, for wliu'h, in (In^ 
present state; of llux, all should l)e thankful. That 
which hiis b(;en in ust; by taxononau's for sona; thirty 
years in n\sp(‘ct to Ain(‘ri('an, or at Ic^ast South 
American, bii'ds is adopt(;cl. Be; its faults whtit Ihi'y 
may, it is \v(‘ll understood by tlus gn;at majority of 

those! who have been most int(;rested in the subjee't 

during that p(‘riod. 'lla; lo('alUi(‘s wheiux* (‘ju‘h 
sp(‘ries has lH‘(ai na'orcbd an‘ duly noted in tlie 
account of it, and tluis tlie chdails of its range; may 

in mo.st ('a.s(‘s be y(‘ry hiirly IracNd, while; ref(‘r(;nc(‘ is 

systematically mad(; to the authority nisponsibk; for 
the statement, and this, ncuidless to say, is a very 
important matter. Furthermore, the distinguishing 
characters of both ^^(‘iKTa and sp<;ch\s an; presenteei 
with the skill that comes only from intimate know- 
ledge of the r(;spectivc forms and careful comparison 
of them with their allies, a feature that is often absent 
in modern ornithological works, and in <m(‘ of this 
magnitude; is esp(‘cifilly to be; oomm(‘nd(;d. Th(; species 
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figured, one hundred and fifty in number, seem to 
have been well selected, and the plates in which 
they are represented by Mr. Keulcmans arc in the 
style which has won him so much reputation as 
an ornithological artist. But all these merits pale 
bi‘fore the admiration which the bold conception and 
pa Turn I execution of this grand undertaking excites. 
There is no English work on natural history com- 
parable in these respects with the “ Biologia Centrali- 
Americana,” and the only foreign one which it calls 
to remembrance is the marvellous “ Madagascar ” of 
the late M. Grandidier. The debt due by naturalists 
01 all branches and of all countries to the enterprise, 
the zeal, and the perseverance of both Messrs. Salvin 
and Godman, and to the munificence of the latter, for 
without that all the rest would have availed little or 
nothing, is one that can never be repaid. A. N. 


VYX70R llECllAmCS, 

Die Gnindla^i^cn der Bewegungslchre von cinem 
modernen Siandpunkte aus. By Dr. G. Jaumann. 
Pp. vi + 422. (Leipzig; J. A. Barth, 1905.) 

T 'HLS work is intended as a systematic general in- 
troduction to mechanics ; as in the recent 
English exposition of Webster, the whole field of 
solid and deformable bodies is considered, so that the 
book has a wide range — a feature which must neces- 
sarily be purchased to some extent at the expense 
of depth. 

Dr. Jaumann, following a method which now 
enjoys some popularity on the Continent, treats 
the subject by vectorial methods throughout. The 
first chapter introduces the ideas of velocity and 
acc(!lcration, and with them the ideas of the vector 
and the scalar and vector products of two vectors. 
This is very natural and well WTitten ; it is, however, 
followed by the introduction of dyads, which was 
scarcely to be expected at this early stage of the work ; 
and when the author, as is the habit of those writers 
who apply vectors, takes the liberty of making some 
additions to the vector calculus itself, and plunges 
us forthwith into an able but somewhat difficult dis- 
cussion of rotary ” dyads, we are thrown into doubt 
as to the class of readers for whom the book is 
designed. 

After this wc come back to the ideas of partial and 
absolute acceleration, illustrated by astronomical con- 
siderations, and to the conception of gravitation, with 
an account of Kepler ^s laws. This closes the first 
section of the book, which, though interesting, leaves 
an unsatisfied and helpless feeling behind it, for the 
student (if the book is written for students) has not 
I(‘arnt how to. find for himself the path of a point in a 
given field of acceleration, which is surely the main 
problem of Ihi.s part of the subject. Thus, although 
Foucault’s pendulum is described, the theory of it — 
which would make no greater demand on the mathe- 
matical capacity of the reader than the rotary dyads 
require — is not worked out. 

The author now introduces the idea of mass, which 
is defined (as in most good modern works) by means 
of what used to be called the principle of action- and 
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reaction ; in other words, the ratio of the masses ot 
two particles is defined as the ratio of the accelerations, 
which they induce in each other when moving under 
each other’s influence, and the idea of “ force ” is. 
altogether abandoned. These ideas arc again supple- 
mented by astronomical illustrations, even the tides 
being worked into the scheme ; and after this wc have 
more vector calculus, with Stokes’s theorem in the 
vector notation. 

Dr. Jaumann next discusses rigid bodies, rigidity 
itself being defined by a vector equation ! He discusses 
the con.stants of inertia, and solves some very 
elementary problems, and then passes on to a sketch 
of acoustics. 

The last principal division of the book deals with 
deformable media — elastic solids, liquids, and gases. 
The treatment here is good so far as it goes, but too- 
slight to be very satisfying. 

Considering the work as a text-book, it must be 
said that the difficulty of the vectorial methods so- 
freely used is hopelessly out of proportion to the 
results achieved. The student who has mastered the 
whole machinery of the treatise will still be unable to 
solve for himself any but the most rudimentary of the 
actual problems of dynamics. The author seems to 
overlook the cardinal fact that the solution of every 
moving material system depends ultimately on the 
integration of the associated differential equation, or 
some equivalent process, and that this is the really 
difficult part of the subject, the rest being child’s play 
in comparison. A book which devotes scores of pages 
to symbols and formulae, and yet never brings the 
reader into close grip with this essential kernel of the 
subject, is open to the charge of beating about the 
I bush. 


GREATER AUSTRrA. 

Geologic der Umgebung von Sarajevo, By Ernst 
Kittl. Part iv. of the Jahrhuch der k,k, geolo- 
gischen Reichsansialt for 1903. (Vienna : R. 
Lechner, 1904.) 

T his general essay, with its plates of fossils and 
numerous geological sections in the text, corre- 
sponds to one of the memoirs on special districts issued 
by our own Geological Survey. It includes, moreover, 
a folded geological map on the scale of i ; 75,000, 
and is thus a complete guide for future scientific 
visitors. The map itself reminds us of the charm of 
the Bosnian capital, set in its semicircle of craggy 
hills, where the gorge of the Miljacka broadens out 
towards the alluvial basin of Ilidze. We trace the 
mountain-road from the Ivan Pass coming out 
suddenly o.n this cultivated plain, and see again the 
minarets of Sarajevo shining like white masts un^Ter 
the background of Triassic precipices. 

The author’s introduction shows how the geo- 
logical survey by Austrian observers followed hard 
upon the capture of the city, whi(^ had risen fanatic- 
ally to arms. The famous ammonite-locality of Han 
Bulog, on the way to Mokro, was thus discovered 
as early as 1880; and the important part played by 
Triassic rocks east of Sarajevo was made known by 
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Bittner and Kellner, and in 1892 by the author, who 
was sent by von Hauer to collect for the museum 
in Vienna* The whole Alpine Trias seems well 
represented near the city, sonic of the massive lime- 
stones, rich in Diplopora, heln^ spoken of as 

Riffkalke.” The red limestone with Ptychltes, 
the rock best known in our collections, is on an 
Upper Muschelkalk horizon. While the Eocene 
period is probably represented by a Flysch-facics, the 
Oligocene and Miocene lagoons and freshwater 
lakes show that the mountain-land of Bosnia was 
rising above the sea in Middle Cainozoic times. 

The author’s detailed descriptions of the region, 
district by district, are illustrated by sections drawn 
on a correct vertical and horizontal scale, and by 
occasional sketches and photographic views. As a 
type of the sketches, we may mention the effective 
Fig, 16 (p. 6x1), showing the rounded forms of the 
Flysch deposits banked and sometimes faulted against 
the scarped Triassic masses to the east. Another 
section (p. 639) .shows well how the Flysch strata, 
extending north towards Dobo*] and the great 
Hungarian plain, have been tilted and overfolded 
during the orogenic movements of the Dinaric Alps, 
which continued, as we now know, far into Pliocene 
times. The steep forms of the lowland landscape, 
cut into by frequent streams, are readily appreciated 
from the section. 

The palaeontological portion of the memoir records 
fossils from the “ Kulmschiefer,” including, curiously 
enough, Modiola lata, described by Wheelton Hind 
as recently as 1896. The author supports (p. 671) 
£. Haug and J. P. Smith in restoring Goniatites as 
a I'cstrictcd generic term, so that we agaip have 
Goniatites crenistria and inincaius, as well a.s 
sphacricus and striaius. Osmanoccras and Tetra- 
gonite.s are described as new genera of goniatites. 
The Bellerophon-bcds of the Upper Permian yield, 
amid a fairly rich fauna, Promyalina, a new member 
of the Aviculidfe. These forms, and a number of 
new species, are suitably figured, either in the text 
or in the plates. It is pleasant to recall the book- 
.shops in Sarajevo on the way to the bazaar and the 
river-side, where this last product of Austrian investi- 
gation will appear for sale under the shadow of the 
Sultan’s mosque, G. A. J, C. 


ECONOMIC SCIENCE. 

Economic Essays by Charles Franklin Dunbar, 
Edited by O. M. W. Sprague, with an introduc- 
tion by F. W. Tau.ssig. Pp. xvii + 372. (New 
York : The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1904.) Price Jos. 6 d, neh 

N O American economist has been held in higher 
repute for judiciousness, breadth of view, and 
soundness ” than Charles Franklin Dunbar, pro- 
fessor of political economy at Harvard from 1871 until 
his death in 1900^ sometime Dean of the college 
(between 1876 and 1882), and later Dean of the 
faculty of arts and sciences. But his output was 
never extensive, perhaps because the university teach- 
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ing of political economy was not his first choice, or at 
any rate not his first calling. It was not until Prof. 
C>unbar had attained the ripe age of forty-one that 
he was ap])oinL(;d to his professorship^ at Harvard. 
Previously ho had engaged in newspaper work, and 
had edited bdwi.un 1859 and 1869 the Boston Daily 
Advertiser. To !h(‘ work of the editorship of this 
paper Prof. Dunbar returned for a btnof spacer to till 
a breach at a time of crisis in 1884. 

Having taken to the profession of teaching after 
engaging in practical aflains and foeling the excite- 
ments of politics, it is somewhat remarkable that 
Prof. Dunbar’s interests after his appointment at 
Harvard should have been “ academic ” to so ex- 
clusive an extent He studiously avoided making con- 
tributions to magazines upon the economic aspects of 
current events, and appe^ars to have ludd tliat it was 
the main duly of the (Jconomist to tracer the l(\ading 
trends of social forces rallua' than to sp<MKl his 
energies in dir(?cting minor circumstances. Prof. 
Dunbar’s best known work was done upon the sub- 
ject of banking, and we are told by Prof. T.'iiissig in 
his introduction to this collection of his late 
colleague’s economic essays that he had nu‘ditat(‘d a 
comprehensive trcati.scj relating to America upon the 
wider subject of which banking is a part, namely, 
financial history. Prof. Dunbar’s little “ Hi.story of 
Banking” is read to-day by all students of economics 
of this country and the United Statc.s at least 

Tlio collection of essays bivfore us contains a good 
deal of material that was not easily accessible 
previously, and some matter that is now published 
for the first time, upon the rang(‘ of subjects which 
Dunbar made peculiarly his own. Eight out of the 
twenty o.s.says included dt^al speeincally with lianking, 
and .some of tluMii are valuable coatnbiilioa.s to our 
knowlcdgt^ of I'hi^ history of banking” for instance, the 
two dealing with tsarly banking schemes in England 
and the Bank of Vraiice. Fjght; more (assays an? con- 
cerned mon? particularly with finaiux?, for example, 
analyses of certain crises, the (examination of the 
direct tax of i86t, and the discussion of the pn?- 
cedents followed by Al(?xander Hamilton. The re- 
maining four essays arosi? out: of tlu.^ author’s other 
chief interest, namely, th(i literature of (dassical 
economics; they an? oa titled “Economic Scumce in 
America, 1776-1876,” “^Thc Reaction in Political 
Economy ” (written in 1886), “ The Academic Study 
of Political Economy,” and “Ricardo’s U.se • of 
Facts.” Certain of these essays wcire (executed so 
long ago as almost to have beconu? thcms<?1ve.s a part 
of the old literature of classical economics; but, taken 
as a whole, they will prove (.mlightnuing evtm to 
economists who havt‘ bciuTitcd from th(? analysis 
effected and roscarche.s carried out since Prof. Dun- 
bar’s discussions appeared, for without exception the 
essays collected in this volume arc thorough, .sdiolarly, 
well pondered, and finely proiioiiionod. Pi'of. 
Sprague’s work of editorship apficar.s to have been 
done admirably. All stude^nts of economics will be 
grateful to him for having made ?i collection of Prof. 
Dunbar’s scattered writings and brought to the press 
the work which he l(?ft behind in manuscript. 
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OVR BOOK SHELF. 

Beitrdgc zur Physik der frcien Atviosphdre. Edited, 
with the cooperation of a number of distinguished 
meteorologists, by R. Assmann (Berlin) and H. 
Hergesell (Strassburg). Vol. i. Part i. (Strass- 
burg : Ti'ubner, 1904.) 

On receiving the first number of a new periodical, the 
question of the ne(^d and room for such a publication 
first rises to one's thoughts. It must be admitted 
that it is not easy to see the necessity for a magazine 
so highly specialised as the one before us. That the 
investigation of the upper atmosphere is a separate 
branch of study in itself is very questionable ; and 
there are already the Meicorologische Zeitschrift, the 
V erdffenilichungen dcr intemationalcn Kommission 
Jur wissmschafth'chc Luftschijfahrt, and the Ulus- 
trierte Aeronautische Mitteilungen, all suitable for 
the discussion of such investigations. 

The subject-matter of this first number of the 
Beitrdge is exceedingly interesting, and of no little 
importance. It contains three articles, each by a high 
authority on the subject dealt with. 

The first, by Prof. Hergesell, is devoted to proving 
that kites can be raised to great heights quite in- 
dependently of the weather conditions where a large 
expanse of water and a high-speed motor-boat are 
at the disposal of the observer, this being the same 
result as that arrived at by Rotch and by Dines. The 
more immediate object of the present article is to 
urge the possibility and necessity of founding an 
observatory on Lake Constance specially devoted to 
the investigation of the upper atmosphere. 

In the second article Prof. Assmann describes “ a 
yearns simultaneous kite ascents in Berlin and Ham- 
burg**’ with special reference to the existence of a 
warm current of air flowing almost constantly 
between 500 metres and 1000 metres above the sur- 
face. That such a current should exist is very in- 
teresting, and further observations as to its extent, 
strength, and permanency arc very much to be 
desired. 

The remaining article treats of the methods em- 
ployed by Dr. A. de Quervain in determining the 
paths ti'aversed by balloons sent up with registering 
instruments only. The methods described can only 
be employed so long as the balloon remains within 
the rang(; of vision of a telescope; they are really 
trigonometrical. TIkj first is the simple method of two 
thcodolitOvS at the (inds of a base line, and the second 
similar, with the exception that only one theodolite 
is used, the heights of the balloon at the moments of 
observing with the theodolite being obtained later 
from the curve drawn by the barograph carried with 
the balloon. 

Articles for future numbers, which are to be pub- 
lished as may be found convenient, are promised by 
Prof. Sprung, Prof. Wiechert, Dr. J. Maurer, and 
Dr, A. de Quervain. G. C. S. 

The Invmtor*s Guide io Patent Law and the New 
Practice, By James Roberts, M.A., LL.B. Pp. 
viii-fioq. (London: John Murray, 1905.) Price 
2s, 6du net. 

This is a well written handbook on British patent 
law and practice in which the inventor will find in- 
formation of use to him. The new practice referred 
to in the title is the search by officials of the Patent 
Office for anticipations within the fifty years prior to 
an application, and the possible enforced statement 
as to these which the patentee may have imposed 
upon his own specification. 

While the information derived from a search by 
officials of the Patent Office may be of the greatest 
use to a patentee, there is considerable doubt as to 
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the advantage cither to the patentee or to the com- 
munity of allowing what may in reality be a specifi- 
cation of a valuable invention to be marred by an 
official statement as to certain prior specifications. 
There is a fear that an official with insufficient ex- 
perience of practice cither in works or in the Chancery 
Court may attach too great importance to what are 
known as paper anticipations, and by insisting on re- 
ferring to them prevent a patent which otherwise 
might have been the basis of a successful manufactur- 
ing process, and be good enough to stand attack in 
the courts, from being even looked at by any manu- 
facturer. However this may be, it is impossible to 
cast any doubt upon the Patent Office without paying 
a tribute to the great courtesy with which the hum- 
blest stranger who goes there is met, and the help 
that he is sure to receive short of professional advice. 
The library, too, and its arrangement is an admirable 
feature. 

References to large standard wwks on patent law 
are very numerous, and will be of great service to the 
reader who desires more detailed information on 
difficult points than can possibly be given in a 
moderate compass. B. 

.‘1 Manual of Mining, By M. C. Ihlseng and E. B. 

Wilson. Fourth edition. . Pp. xvi4-723. (New 

York: John Wiley and Sons; London: Chapman 

and Hall, Ltd., 1905.) Price 21s. net. 

Based on the course of lectures delivered at the 
School of Mines of Colorado, Prof. Ihlseng *s book, 
which is regarded in America as the best text-book 
on the subject, has been enlarged under the joint 
authorship of Mr. Wilson to include coal mining, 
which received scant attention in previous edition .s. 
Excepting that ore dressing and coal washing are 
not touched upon, it now covers much the same 
ground as Sir C. Le Neve Foster’s “ Elements of 
Mining and Quarrying. ” The arrangement is, how- 
ever, altogether different. The book is divided intO' 
two parts, mining engineering and practical mining. 
The former deals with prospecting, preparatory work, 
methods of mining, power generation, hoisting 
machinery, electric generation and water power, 
hoisting machinery and underground conveyances, 
underground haulage systems, wire rope transmis- 
sion, the compression of air, pumping, mine gases, 
ventilation, distribution Ibf air, the illumination, of 
mines, and accidents in mines. 

The second part deals with shafts, sinking in 
running ground, timbering, driving drifts, tunnels 
and gangways, drilling and boring machines for ex- 
plorations, miners’ tools, channelers, drills and coal- 
cutters, and blasting. It is difficult to see the object 
of this division into mining engineering and practical 
mining. In this country it is not usual to draw a 
sharp distinction between theory and practice in 
engineering work. Moreover, the order of the chap- 
ters in each section does not appear to be so logical 
as that followed in English and Continental text- 
books. Thus on p. 30 the steam shovel is described, 
•but it is not until p. 621 that we come to a description 
of the ordinary pick and shovel. On p. 47 the blasting 
of coal is dealt with, but it is not until p. 685 thjit 
the operation is described and the theory of blasting 
explained. The book contains much useful informa- 
tion, but the lack of method in the arrangement 
cannot fail to militate against its use as a text-book. 
The illustrations, many of which are excellent, are 
largely borrowed from makers’ catalogues, and are 
not nearly so useful for educational purposes as rough 
sketches specially drawn would be. 

The frequent misprints in figures in the index ^ind 
in the references should have been carefully guarded 
against in. a book intended for students^ Several 
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naines also are incorrectly printed, and the references 
^'iven at the end of the chapter on mine illumination 
mostly refer to ventilation. On p. 68 1 the student 
IS taught to load a hole “with nitroglycerine by 
pouring from a tin cup upon the fuse with its c«'ip 
^ind covering the maSwS with water.” Evidently the 
Coal Mines Regulation Act has no analogue in a 
country where, as the authors point out, “ each new 
camp, ’untrammelled by tradition to keep it in the rut 
of prejudice, displays its genius for organisation and 
absorbs the latest devices, tried and true.” 

The Practical Photographer, (Library Scries.) 
Edited by Rev. F. C. Lambert. No. i6, Pictorial 
Composition, Pp, xx+64. No, 17, Animal Photo- 
graphy, Pp. xxiv+64. (London : Hodder and 
Stoughton, 1905.) Price is, net. 

In the first of these books the editor gives an interest- 
ing account of the pictorial work of Benmrd Alfieri, 
illustrating it with six excellent reproductions of this 
well-known worker’s studies. Among the other 
sections of the book, which are written by various 
authors, those on the principles of composition, by 
Arthur Burchett, and some notes on composition in 
landscape, by Horace Mummery, will be found of great 
practical value. In those the pen and ink sketches 
showing the several methods of producing balance 
in pictures call for special attention. Other articles, 
such as that on the arrangement of the foreground, 
arc well worth perusing. Numerous well reprpdrced 
illustrations, serving as examples of good and bad 
composition, accompany the text. The second of the 
above books appeals to another class of photographe rs, 
for, with the exception of the editor article on the 
pictorial work of Viscount Maitland, it is devoted to 
the photography of animals. Like the former bo(ki 
numerous authors have contributed to the text, and 
a vcM*y wide range of points of view is included. It is 
written on the same practical lines, and is accompani(‘d 
by fifty-five well selected illustrations. Both volumes 
will add to the value of this useful library scries. 

Dclorniinalion dcs Especcs niindrales. By L, M. 
Granderye, Pi). 1S4. (Paris : Gauthier-Villars, 
n.d.) Price 2.50 francs. 

In this little book, which is a publication of the 
“ Encydopddie scitmtllique dcs Aidc-Mdiiioirc,” the 
author has appanaitly iittcmpled to devise a royal 
road for the determination of a mineral species. For 
this purpose he has compiled a number of lists of 
the more common minerals arranged according to 
physical characters, viz, crystal-system, colour, struc- 
ture, density, &c., and has supplemented these with 
some instructions on blowpipe analysis and chemical 
examination in the dry way. Such lists are certainly 
of great value for determination purposes, but, as 
regards the more common minerals, at any rate, it 
would be a mistake to encourage the student to rely 
upon any methodical scheme of determination to the 
neglect of an acquisition of a thorough knowledge of 
the characters of the individual species. For many 
minerals, especially with imperfectly crystallised speci- 
mens, we fear these tables would prove an uncertain 
guide in the absence of any observations of the 
Optical characters or of chemical examination in the 
wet way. In Brush and Penfield’s standard work on 
determinative mineralogy it is true that no account 
is, taken of the optical characters, but sufficient im- 
portance is given to chemical tests in the wet way. 
The tables are not altogether free from errors 
and misprints; tKus a saline taste is attributed to 
sodalite, rhodonite is described as a carbonate, and 
the density of wolframite is given as 5.5 on one page 
and 7.5 on another. The book concludes with a list 
of 6qo riiinerals with their principal characters, viz. 
density, hardness, &c, 
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LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with flic writers of, rejected 
manuscripts intended for this or any other part of Natukk. 
No notice is taken of anonymous communications.] 

The Dynamical Theory of Gases and of Radiation. 

I AM glad to have dirUed the very dear slateinetit uf 
his view which Mr. Jeans gives in Naturk of April 27. 
In general outline it corresponds pretty closely with that 
expressed by O. Reynolds in a British Association dis- 
cussion at Aberdeen (Nature, vol. xxxii, p. 534, 1885). 
The various modes of molecular motion arc divided into 
two sharply .separated groups. Within one group in- 
cluding the translatory modes, equipartition of rmergy is 
supposed to establish itself within a small fraction of a 
second ; but between the modes of this group and those 
of vibration included in tlie oth<‘r group, equipartition may 
require, Mr. Jeans thinks, millions of years. ICven if 
minutes were .substituted for years, wo must admit, I 
think, that the law of equiparlUit)!! is reconciled with all 
that is absolutely proved by our experiments upon spedlh^ 
heat, which are, indeed, somewhat rough in all cas(‘s, 
and especially imperfect in so far as they ndale to wliat 
may happen over long intervals of tinu^. 

As I have already suggested, it is when we extend the 
application of the law of equipartition to the modes of 
jcthereal vibration that the cHlficulties thicken, and this 
extension we are bound to make. The first question is ris 
to the consequences of the law, considered to bo applicabh*, 
after which, if necessary, we may inquire whether any 
of these consequences can be evaded by supposing the 
equipartition to require a long time for its complete 
establishment. As regards the first question, two things 
are at once evident. The energy in any parthailar mode 
must be proportional to 0 , the absolute temperature. And 
tile number of modes corresponding to any finite space 
occupied by the radiation, is infinitfi. Although this is 
enough to show that the law of eejuipartition cannot ajijilv 
in its integrity, it will be of interest to follow out its 
conseqiumces a little further. Some of (hcMii wen; dis- 
cussed in a former paper,' tlif^ argimtrait of which will 
now he repeated with an extension designed to d(‘termin<' 
the co(dlirient as wtdl as the law of radiation. 

.^s an introduction, we considiM* the motion of a 
stretched string of length /, vibrating transvrTsely hi one 
plane. If a he th<^ wdoc'ity of propagation, ^ the number 
of subdivisions in any mode of vihrali’on, tlie freciiumcy / is 
giv<‘n by 

(r) 

A passage from any mod(‘ to the ne.xl: in order involvi^s 
a change of unity in the value of or of 2lf/n, lhaice 
if c demote the kinetic (mergy of a single mode, the law 
of equipartition requin^s that t)i(‘ kinetic energy <'orrt‘spond- 
ing lo the interval df shall he 

2leja,df (2) 

In terms of A. the wave-hmgth, (2) becomes 

2 lo[K'.dK (3) 

This is for the whole: length of the string. The longi- 
tudinal density of the kim^tic energy is atx'ordingly 

2e/A®,('ZA (4) 

In each mode the pottmlial (‘nergy is (on th(‘ average) 
equal (o the kinetic, so that if we wish to reckon the 
whole energy, (4) iiiusl: he doubled. Another doubling 

ensues when \va abandon the restriction to One plane of 
vibration ; and finally for the tot.al imergv corresponding 

to the interval from A to \ + dX wo hav<‘ 

8e/A®.(ZA (5) 

^ When we proceed to thn'e cliniensions, and consider the 
vibrations within a cube of side I, subdivisions may occur 
in three diz'ections. In place of (i) 

f^aj'zl, v^(|^ -!"■»)“ -I- f-) .... (6) 

where t?, ( may assume any integral values. The next 
step is to ascertain what is t'he number of modes which 
corresponds to an assigned variation of f. 

If the integral values of f, 17, C bo regarded as the 

1 Remarks upon the I, .aw of Complete Radiation," P/nZ Mn^., xlix. 

P* 539 June, 1900. 
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coordinates of a point, the whole system of points con- 
stitutes a cubic array of volume-density unity. If R be 
the distance of any point from the origin, 

and the number of points between R and R-fdR, equal 
to the included volume, is 

^TrR'dR. 

Hence the number of modes ccjrr<‘Sponding to d/ is 
47r(2//n)'7=d/. 

or in terms of K 

4'7r.X/'‘.X“‘‘dA. (7) 

If c be the kinetic energy in each mode, then the kinetic 

energy corresponding to d\ and to unit of volume is 

327rcA’“‘dA (8) 

Since, as in the case of the string, we are dealing with 
transverse vibrations, and since the whole energy is the 
double of the kinetic energy, we have finally 

i28.7r.c.A“^dA (9) 

as the total energy of ratliation per unit of volume -corre- 

sponding to the interval from A to A + dA, and in (9) c is 
proportional to the absolute temperature 0 , 

Apart from the numerical coefficient, this is the formula 
which I gave in the paper referred to as probably r(‘pre- 
senting the; truth when A is large, in place of the quite 
different form th(in geiKTally acc(‘pted. ^bhe suggestion was 
soon confirmed by Rub(‘ns and Kurlbaum, and a little later 
Planck (Druda /Inn., vol. iv. p. 553, 1901) put forward his 
theoretical formula, which setmis to agree* very well with 
the experimental facts. 'Phis contains two constants, h 
and k, besides c, the velocity of light. In terms of A it is 

E^/A=— . . . (10) 

reducing when A is great to 

EdA = 87r?c/?A-‘dA (ii) 

in agreemtmt with (9). K d\ here denotes the volume- 

density of th(‘ energy of radiation corr(*sponcling to dX. 

A very remarkable feature in Planck’-s work is the; con- 
nection which he finds be.twe(m radiation and molecular 
(Constants. If N he the number of gaseous molecules in 
a cubic cc^ntiimdn! at C. and under a pressui'e of one 
atmosphen*, 

( 12 ) 

273N 

Though I failed to notice it; in the earlier paper, it is 
evident that (<)) leads to a similar connection. For c, 
reprosentitig tla*. kiiKdic energy of a single mode at 
leinp(a*alun! 0 ^ may be identified with one-third of the 
averag(‘ kinetic energy of a gaseous molecule at that 
lemporatiire. Tn th(^ virial equation, if N be the total 
number of inobicules, 

:j/i7' = 2iH/V"~3Nc, 

so that 

{’ = /)1)/2N (13) 

If wc apply this tc^jone cul)ic cc‘ntim(‘tre of a gas under 
standard conditions, N has the meaning ahov(' specified, 
"f—i, and />~i'Oi3Xio” (\G.S. Ac('ordingly, at 0° C. 

e - 1-013 X lo'V^N, 

and at 0 ° 

i.oi3Xio“xtl , V 

" ■2X273N 

Introdu('ing this into (<)), we get as the number of ergs 
per cubic centi metre* of radiation 

64-’r. 1-013, io“.^.dA ( c\ 

273.N,A‘* 

0 being measun'd in centigrade degrees. This result is 
eight times as large as that found by Planck. If we re- 
tain the estimate of radiation used in his calculations, we 
should deduce a value of N eight times as great as his, 
and probably greater than can be accepted. 

A critical comparison of the two processes would be of 
interest, but not having succeeded in following Planck \s 
reasoning I am unable to undertake it. As applying to 
all wave-lengths, his formula would have the greater value 
if satisfactorily established. On the other hand, the 
reasoning which leads to (15) is very simple, and this 
formula appears to me to be a necessary consequence of 

NO. 1855, VOL. 7 2I 


the law of equipartition as laid down by Boltzmann and 
Maxwell. My difficulty is to understand how another 
procc'ss, also based upon Boltzmann’s ideas, can lead to a 
diff(jn‘nt result. 

According to (15), if it were applicable to all wave- 
Icngth.s, the total energy of radiation at a given tempera- 
ture would bo infmito, and this is an inevitable consequence 
of applying the law of equipartition to a uniform structuro- 
l(*ss medium. If we were dealing with elastic solid balls, 
colliding with one another and with the walls of a contain- 
ing vessel of similar constitution, energy, initially wholly 
translational, would be slowly converted into vibrational 
forms of continually higher and higher degrees of sub- 
division. If the solid were structureless, this process would 
have no limit ; but on an atomic theory a limit might be- 
reached when the subdivisions no longer included more 
than a single molecule. The energy, originally mechanical, 
would then have become entirely thermal. 

Can we escape from the difficulties, into which we have 
been led, by appealing to the slowness with which equi- 
partition may establish itself? .According to this view, the 
energy of radiation within an enclosure at given tempera- 
ture would, indeed, increase without limit, but the rate of 
increase after a .short time would be very slow. If a 
small aperture is suddenly made, the escaping radiation 
depends at first upon how long the enclosure has been 
complete. In this case we lose the advantage formerly 
available of dividing the modes into two sharply separated 
groups. Here, on the contrary, we have always to con- 
sider vibrations of such wave-lengths as to bear an inter- 
mediate character. The kind of radiation escaping from a 
small perforation must depend upon the size of the per- 
fonition. 

Again, does the po.stulated slowness of transformation 
really obtain? Red light falling upon the blackened face 
of a thermopile is absorbed, and the instrument rapidly 
indicates a rise; of temperature. Vibrational energy is 
n'adily convc'rted into translational energy. Why, then, does 
•the thermopile not itself shine in the dark? 

It secMiis to me that we mu.st admit the failure of the 
law of equipartition in these extreme cases. If this is so, 
it is obviously of great importance to ascertain the reason. 
1 have on a former occasion {Phil. ‘Vlag., vol. xHx. p. 118, 
1900) expressed my dissatisfaction with the way in which 
great potential energy is dealt with in the general theory 
holding to the law of equipartition. Rayleigh. 

May h. 


The Cleavage of Slates. 

In his critique of Dr. Becker’s theory of slaty cleavage 
in Natuke of May “A. H.” says that it is substantially 
the same as mine, and rightly objects that, “ if the 
cleavage pLanc were a plane of shearing it would corre- 
spond with a circular section of the ellipsoid ” of distor- 
tion. It is true that I niadi* that suggesti(»n in the body, 
of ni}' first paper on <'leav£igc in the Geological Magacinc, 
1884,’ but in a postscript to that paper I stated that a 
conversation with Mr. Harker had led me to the con- 
clusion that the cleavage surfaces are determined by the 
position of the principal axes of the ellipsoids of distortion 
produced by a shearing movement, and to this view I have 
ever since adhered. 

“A. H.” says that “ there are many slates in which the 
strain ellipsoid is actually presented in deformed spherical' 
concretions or coloar-spots. ” Is this certain? Is it not 
probable that these discolorations took place after the rock 
became a slate? In that case the chemical influence 
emanating from the foreign particle, usually obvious in the 
centre of the spot, found the greatest conductivity in the 
direction of the longest axis of the ellipsoid, the next 
greatest along th<‘. mean axis, and very little along the 
least, It is from this property of little conductivity across 
the cleavage that slates are eminently suited for roofing. X 
have a piece of a school slate with two sharply defined oval 
patches, of each of which the two diameters are 25 mm. 
and 16 mm. The thickness of the slate^is less than 4 mm., 
and yet the discoloration does not pass through to the 
other side. If these spots are sections of ellipsoids formed 
out of spheres by compression, the resulting condensation 
must have been incredibly enormous. The spots in Borrow-, 
dale slates are of a different character from spots of dis- 
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ooloration. They existed in the rock before cleavage was 
Induced, Many of them arc broken up like broken, egg- 
shells. Those which are complete lie with their longe^ 
41X03 in the plane (jf cleavage, and would well agree with 
the theory that they were deformed along with the envelop- 
ing rock by a shearing process, and that the plane of the 
greatest distortion was the plane of cleavage. 

In my paper on cleavage and distortion in the Geo- 
logical Magazine 1 pointed out that it is to Sir John 
Herschel that we are indebted for the theory of the 
molecular movement,” which, I remarked, was^ in fact 
a ‘‘ shear ” — a term which has now been universally 
accepted for this kind of action in rocks ; and in my 
** Physics of the Earth’s Crust ” I have explained how the 
('rumpling in the harder and cleavage in softer layers^ of 
a rook would simultaneously arise from such a shearing 
movement, O. Fist-ier. 

Plarlton, Ciimhridge, May 8, 

A Relation between Spring and Summer, 

A FAIR idea of the hirger fluctuations of a given meteor- 
ologii'nl element may be had by means of a two-fold 
smoothing process, e.g, <idding the scries of values in 
groups of five (i to 5, 2 to 6, 3 to 7, &c.), and then doing 
the same with those sums. In each case the sum is put 
opposite the middle member of the group. 

When this is done with (a) the amounts of rainfall in 
spring (March to May) at Greenwich since 1841, and (b) 
the numbers of warm monlhs in summer (same place and 
period), we have the two curves in the diagram. The 



Fig. 1. -^Smoothed curves of spring rainfall and summer warmth. 


lower one (that for summei') is invertedt so that its crests 
represent few warm months, or coolness. 

One must be struck, I think, with the similarity of the 
curves,* four long waves (roughly) in- each, those of the 
lower curve lagging in phase somewhat (one to three years) 
on those of the upper curve. The four centres of wetness^ 
as we may chll them, of the spring series are followed -at 
a brief interval by four centres of cold in the summer 
series, and the four centres of dryness in the former, at 
much the same interval, by four centres of warmth in the 
latter. 

Let us look briefly at the nature of those centres, and 
we , may do so by indicating, first, the character of the 
^roup of five springs about each of the dates 1849, 1862, 
1878, and 1888 (wave-crests of upper curve), and the corre- 
sponding summer groups (wave-crests of lower curve). We 
find in each group of five springs an excess in the total 
rainfall, and at least three of the five wet ; further, in each 
summer ‘group a small number of, warm months. 


5 Spring 
about 

1849 

1862 

187S 

1S88 


Rainfall 

Relation 
to av. 

Wet 

Springs 

5 Summers 
about 

... 28*5 ... 

+ 3-8 

... 3 - 

. 1831 ... 

... 28*5 ... 

+ 3*8 

... 3 

. 1S63 ... 

... 3r2 ... 

+ 6*5 

... 4 .■ 

. 1881 .. 

... 27*9. ... 

+ 3-2 

... ^3 .. 

.. 1890 ... 
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Making a similar comparison of the centres of dryness in 
spring with the centres of warmth in summer, wo hitve : 


Springs 

about 

Rainfall 

Relation 
to av. 

Wet 

Springs 

5 Summers 
about 

Warm 

months 

18SS •• 

.. 23'9 *■ 

. -0*8 

2 

.. 1857 ... 

J 2 out of 1 15 

1873 .. 

. 20*2 

. ‘“-4 ’5 

... X . 

.. 1870 ... 

It 

1883 .. 

.. 22*3 

. ~2*4 

... I . 

.. 18SS ... 

10 „ 

1S94 ■■ 

. IS'9 .. 

8*8 

... 0 . 

.. 1897 ... 

12 


Here the rolalions are all of an opposite character. 

To what fire those long waves of variation to be 
attributed? And c.'in any physical explanation be given 
of the sequence which has been indicated? Perhaps some 
of your readers may be able to throw light on these points. 
I will only remark that thcirc is no obvious connection 
with the sun-spot cycle. Thus the first two crests in the 
upper curve come close after maxima (1848 and i860), 
while the two latter iini ncfir ininim.'i (1878 find 1889), 

With regard to lh(‘ point now reaclK'd by this curve (a), 
the niinffill of tin? present spring (aln^ady in excess, 
Mfiy to) should extend it upwfirds, but it must appfirently 
be near anotlun* cnist. Some ludp in for<‘(‘fisting our 
summi'rs might perhajw l.x* (l(‘i*Ive(l from a cotisic^leration of 
the ffiets fibove giv<*n. Ai.ux. B. MacDowatx, 


Fictitious Problems in Mathematics. 

In Nature of ‘April 27 (vol. Ixxi. p. 603) your nwiewiT 
finds, fault with Cambridge examiners for endowing bodies 
with the most incon.sistent properties in the umtter of 
perfect roughness and perfect sinoothiufss- ” A fK*rfectly 
rough body placed on a perfectly smooth siirffice.” Your 
reviewer adds, the averag<^ collegcj don forgiHs that rough- 
ness or smoothness arc lUfitters whii'h concern two surfaces, 
not one body. 

Will your reviewer give fi ref(!renc(^ to .some page of 
Whittaker’s book (that under niview), or to son\<‘, page of 
any other text-book u.sed in the l/ist half-<’<»nlury fit Cam- 
bridge, in support of his charge against (.'ambriilge ex- 
aminers? Fifty years ago, William Hopkins wfis still 
directing the mathematical te.'iching of Cfiml)riilg(‘, and 
enforcing the conservation of en(*rgy wluire friction is taken 
into consideration. A p(‘rfci'tly rough sphere moving on a 
rough surface i.s intended to liiejin that, during the motion 
considered, the sphere rolls wilhout finy slip. A perfectly 
rough sphere moving on a smooth surfai'i* ” would no 
doubt be f'quivalmit to “A spluire moving on a smooth 
I surffice ” ; but wh(M*e iloi's phi*as(‘ occur? 

An Ot.o Avkkaoh (NiM-eok Don. 


The all(‘gecl iiiacininicics of Ifingufigi! in slating the 
assumed conditions of smoothiu^ss or roughness prevailing 
between two bodies in contficl; jin* unforlunfit(»ly so common 
that it is the exception ratluu- th:in the rule to find any 
problem in which thesi; conditions are (‘oms'tly worded. 
In working through a chapter of Besant’s “ Dymunics ” 
with a class the other dfiy, I came atn-oss no hvsa than two 
problems in which a perfectly rough ” body was .sup- 
posed to be in contact with a second body which in turn 
rested against a third “ perfi^ctly smooth ” body. In these 
cases the framer of the question ('finifully avoided giving 
any information a.s to the roughness or .smoothness of the 
middle body, so that the inaccuracy of language might 
easily be overlooked. .But this does not apply to the 
following example : — 

** A person is plficed at one (uid of a pindectly rough 
board which rests on ji smooth labh^ Sui>po.sing ho walks 
to the other end of tlut board, d(d(‘nnlne how mucli the 
board ha.s moved. If he sl(‘piH‘d off the bofird, .show how 
to determine its subsequent motion ” (Roiith, ” ICleinentary 
Rigid Dynamics,” 1882 (:*dition, p, 6<), (example 4). 

At th(j time of, writing the reviciw I was quite unaware 
(hat such an example hficl found its way into a text-book 
written by so cundul a t{‘acher of applied mathematics as 
Dr. Routh, and it says much for the prevalence at Cam- 
bridge of these erroiu'ous forms of statement that this 
wording failed to attract the author’s attention. Since 
writing my review, it ha.s been brought to my notice that 
similar inaccuracies widely prevail in the statement of 
problems involving .so-called perfectly elastic ” or “ in- 
elastic bodie.s.” TttE Reviewer* 
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'iCIENTIFIC RESULTS OF THE NATIONAL 
ANTARCTIC EXPEDITION. 

T he April number of the Geographical Journal 
contains a series of short papers by members 
of the Discovery Expedition which may be re^^arded 
as forming together a kind of “ pr()liminary report ” 
on the w’ork of the expedition in the Antarctic regions. 
These papers arc five in number; Captain Scott deals 



Fig. I. — Beacon Heights. Sandstone and Basalt. 

with the general geography, Mr. Ferrar with physical 
geography, Lieut. Royds with meteorology. Dr. 
Wilson with seals and birds, and Mr. Hodgson with 
the marine biological collections. Captain Colbeck 
also contributes a paper on the Antarctic sea-ice, dis- 
cussing the observations made on the Southern Cross 
in 1898-1900 and on the Morning in 1902-4. 

Without attempting to summarise the contents of 
each paper, we may try to indicate 
what are the chief problems which 
have attracted the attention of the 
members of the expedition, and 
what materials they have provided 
for their discussion. All things 
con.sidered, perhiUps the most im- 
portant questions concern the re- 
markable ice conditions observ(‘d 
by ("aptain Scott and Mr. Ferrar. 

*‘"Thcn^ are innumerable glaciers 
on the coast of Victoria Land,” 
says Captain Scott, “ but the great 
majority merely discharge local 
ndvd fi(;lds lying in the valleys of 
the coastal ranges. Very few run 
back to the inland ice, and these 
may be divided into two classes^ — 
the living and the dead. In the 
long vStrctch of coast between Cape 
Adare and Mount Longstaff, over 
11® of latitude, there appears to be 
only four living icc-discharges 
from the inland.” ** The Ferrar 
glacier is typical of the dead 
glaciers ; the "ice lies in the valley 
practically stationary, and gradu- 
ally wasting away from the sum- 
mer thawing.” “The Ferrar 
glacier probably contains as much 
ice as any hitherto known in the world ; the Barne and 
Shackleton glaciers contain a great deal more, and 
since they are now in such a diminished state it is 
interesting to think what vast streams of ice they 
must have been at their maximum.” “ To what 
extent the inland ice sheet stood above its present level 
is also interesting to surmise; one would submit a 
possibility of 400 or 500 feet” 
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Again, referring to the Great Barrier, Captain 
Scott says : — “ . . . the barrier edge sixty years ago 
was in advance of its present position, in places as 
much as 20 or 30 miles.” 

These facts, along with many others, such as 
observations by Dr. Wilson and Mr. Ferrar ^ of 
moraines and erratics high above the level of the ice- 
sheet, all go to show that “ the 'majority of curious 
and often vast ice-formations met with in the Ross 
sea must be regarded, not as the 
result of present day conditions, 
but as the rapidly wasting rem- 
nants of a former age.” 

One of the most remarkable 
observations is that while, as just 
explained, the ice from Victoria 
Land does not make any important 
contribution to the ice-barrier in 
the Ross Sea, that ice is moving 
northward at the rate of about 600 
yards in a year. Captain Scott 
believes that the greater portion of 
the ice-sheet in the Ross Sea is 
afloat, and that the high coast line 
of Victoria Land continues south- 
ward in a direction towards 
Graham’s Land. Here there is 
obviously a fruitful source of dis- 
cussion, but whatever the result, 
with regard to the distribution of land and sea, it may 
be taken as proved beyond doubt that the ice in at 
least this part of the Antarctic regions is in a state 
of fairly rapid retreat, and it is known that the same 
thing is happening in the Arctic regions. 

Mr. Ferrar ’s geological observations in Victoria 
Land have an important bearing on the problem of 
the outline of the land mass, as well as great intrinsic 



Fig. a.— Mount Erebus with sinoke. 

value. In the Royal Society range a g-neissic plat- 
form was found, probably of Archaean age, and above 
it in order are granites, sandstone, and basalt. The 
granites are, according to Mr. Ferrar, of two ages; 
the sandstone is, 2000 feet thick, while the basalt caps 
the sandstone, forming plateaiix which have been dis- 
sect^, by (iepuilation, and probably , nHo ; broken ; up 
by faulting. At the base of the basalt a thin carbon- 
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aceous seam, not more than onc-ci^i^-hth of an inch in reason^ bein^* that skins (Escape (he unsightly 

thickness, was found. This seam yield(‘d carbon- scars inflict(‘d by l(i(‘ kilh'r whale. The (‘xpedilion 
accous matter which it is nj^reod must be due to collected much valuahhi material with r(‘jL*'ard to 
veg-ctation, but the plant remains arc unfortunately doubtful speri<‘s of birds, especially cases like the 
beyond identification. cmpi^ror and kin<;' penfj;-uins and lh(‘ white-win^^ed 

With rcg'ard to que^stions of climate, it is more and nvyal albaln^ss<‘s, vvliere in lh(‘ adults it is hard 
necessary to await the full dis- 
cussion bf the observations, but a 
number of interesting points have 
■already cropped up, 'Fhe smok(* 
from Mount Erebus blew almost 
persistently to the east, but every 
record of the Ross Expedition de- 
scribes it as going to the west. 

At the Discovery's winter quarti^rs 
the prevailing winds wttre south- 
easterly ; the obsiM'vcrs are strongly 
of opinion that this is a local 
phenomenon. Captain vScotCs 
general conclusions are, lo the 
•effect that the prevailing direction 
of th (3 surface winds is west -1 w- 
south throughout the winter, and 
more southerly during sumnuT ; 
and that there is no snowfall i‘x- 
•cept in the summer and on the rar(‘ 
occasions when , the wind blows 
almost due south. These snow- 
bearing winds were warm, rising 
to a temperature of io° C. to 
15® C. even in the depth of winter. 

Their occurrence seems somewhat 
difficult of explanation, but they 
obviously have a very important *'*'^‘'* 4 — IVnKuin Rookery, 

bearing on the relation' of tempera- 
ture and quantity ^ of moisture in causing glacial to find specific diffenuices, although lh(3 chicks are 
periods, and modifying their inti^nsity. quite distinct. 

In describing distribution of Antarctic seals, Perhaps the most significant point in Mr. llodg* 
Dr. Wilson records that the, Weddell seal was the one son’s report is that, contnary to exfKHiation, it was 
most often nu‘t with near th(‘ land. Th(‘ (expedition found that outdoor liiological work t'ould b(‘ carri(3cl 

on all th(^ yi'iu* round, ** find (hat 
(5V(‘n with comfort.” As a itsuH, 
a^ I'ontinuous daily routitu' li‘ft no 
tiiiH! for (‘.xamining tlu‘ mii((*rial 
eollectt'd. lCv(‘rything goes lo 
show that animal lif(‘ is vi'ry 
abundant in th(‘ soutlua'ii seas\ 
and a pnxlominant fealurt^ is th(* 
(‘iionnous quantity of sponges. 
On(‘ organism, ri'garde.d as a 
N'em(M‘tIn(‘, though susi)e(‘le.d to 
I>(‘ something appeanid wh(m 
it arriv(‘d frozcMi at th(3 ship to b(' 
** dos(' on 20 fe.(‘t long, of a light 
brown colour, and about the 
diami'tcu* of an ordinarv bool- 
lac(^” 

In summarising the ob.servations 
on thci s(3a i('(‘. Captain Colbock 
has ** no hesitation in saying that 
the pack should Ixj entenKl Ix^tween 
l<‘ng. 178^ and 180^ E,, as early in 
[lecombia* as possibk.” 

TflE STATE AND 111011 Eli 




FtG. 3,— PmtiacUd ice fluiting in McMurdo Bayi 

made an addition to the list which Dr. Wilson thinks 
“will prove to be a wanderer from the Southern 
Ocean islands, representing the now rare sea-elephant 
of the M’Quaries.” Dr. Wil.son think.s little of the 
prospects of the Antarctic seal-fi.shery, notwithstandiner 
the increased demand for skins of h(iir-s<!nls, the chief 
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KDilCATION. 

lyrR. CMAMBERLAIN, in 

moving a vote of thanks 
to the ^ Lord (-hancellor — who as Wardim of the 
University of Birmingham gave an address in 
Birmingham on May 13 — delivered a speech empha- 
.sising the importance; to the nation of higher scientific 
education. During his remarks Mr. Chamberlain 
directed att(.‘ntion to the fact that the University of 
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Birming-hain is indebted to the local authority for an 
income of 6000L a year, and referred regretfully to 
the circumstance that the neighbouring local authori- 
ties hav(‘ not contributed very largely to the funds 
of the university. It must be admitted that the con- 
tribution of the city of Birmingham to its university 
is a handsome tribute to the value attached by the 
local authority to university instruction, and we join 
with the Chancellor of the university in hoping that 
suitable sums of money will be devoted in the near 
future by local authorities in adjoining areas to the 
purposes of higher education in the Midlands. 

It is, however, to be regretted that Mr. Chamber- 
lain made no reference on this occasion to the im- 
portant principle — a principle he has conceded already 
more than once — that higher education, especially in 
science, is primarily a national charge. As was 
pointed out in the issue of Nature for March 16, the 
present State grant to the University of Birmingham 
is 4500/., an amount which compares unfavourably 
with the sum voted by the local city authority. Pre- 
siding at the annual meeting of the court of 
governors of the universit}'- on February 6 of this year, 
iMr. Chamberlain remarked - 

“ I may say in passin^;^ that Ihc liberality of^ the local 
-contribution is a j^rouncl for the claim which we make for 
some further St.al(‘ support, ft is somethinf^ that we have 
found that the ('lovcn'nmont are becoming alive to our 
needs and to our deserts, and that they have been able 
to double the sum previously given for university 
education. But we may bear in mind at the same time 
that the present Chancellor of the E.^chcquer has promised 
to double it again in his next Budget, and, therefore, I 
•anticipate that from that source \vc shall receive a very 
considerable addition. I do not at all accept it as in any 
way a satisfaction of our demands, because it is my con- 
viction that public opinion will soon insist upon lai'gcr 
sums being devoted to this purpose. When I think that 
we are spending thirteen millions a year at least on 
primary <‘ducalion T say the sum now given for the purpose 
of the highest education, the most proiitablo of all the 
investments wt^ <'an make in that direction, is altogether 
inadequate.” 

If it wi‘n^ nt‘c<issary Jiiany similar quolalitms could 
be mnd(‘ from Mr. ('riamherl.ain’s s[)e(‘ches, for he has 
always maintained (mlhusi.nstically the value of higher 
education, and recognised, at Ic^asl in theory, the duty 
-of the State to provide for it adequate financial assist- 
ance. It is noteworthy, indexed, that on the part of 
our lending stalosm<‘n there is an almost complete 
unanimity of opinion as to the paramount importance 
of higher scientific training for the citizens of n 
nation which exp<‘Cts to occupy a foremost place in 
the industrial and commercial pursuits of the world. 
The Lord Chancellor said in speaking to the undcr- 
graduat(‘s at Birmingham on Saturday last, that in 
his judicial capacity he has noticed that “ the number 
-of patents invented in Germany and brought over to 
England is very large indeed ; the German Govern- 
ment has cont(unplat(*cl th<‘ improyement of its 
national n^sourcc^s by ))hysical, chemical, and other 
scientific research, and has established places for 
physical invi'stigafion. ” Lord Halsbury might also 
have point(‘d out lh(^ amount of State aid to universi- 
ties nfford(‘d in G(‘nnany. The yearly sum, found 
chiefly by the Stal(% for the upkeep of the University 
of Berlin is 130,000?., and six other universities each 
receive from "the same source annual sums varying 
from 56,000?, to 37,000?. 

It >vill be remembered that Sir Norman Lockyer 
said in his address in 1^03, as president of the British 
Association, that the State does really concede the 
principle that higher education should be a national 
responsibility, by its contribution to our universities 
and colleges. Since that address was delivered the 
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grant to university colleges has been increased, and it 
may now be said that the Tn‘asury providi‘S for 
higher education of the whoU* country something like 
the amount that is given by the State to the Uni- 
versity of Berlin alone. 

But in face of the fact that wc have the concession 
by the Government of the princi])le we have^ main- 
tained consistently in these columns, that university 
education, of the modern kind at least, should be 
provided by the State; and that our statesmen prof(‘Ss 
to appreciate the value of higher scientific study so 
far as our national welfare is concerned, and to trace 
to their colleges and laboratories for^ reserirch the 
success of other nations competing with us in the 
struggle for national existence ; no serious and states- 
manlike action is taken by our Government to place 
our system of higher education upon a broad and 
generous foundation. Despite years of earnest 
advocacy by men of science, and repeated object 
lessons abroad of the advantages which efirly follow 
national sacrifices on behalf of education, little 
progress is made by us in the direction of supplying 
means to provide trained intelligences to ]H‘‘rform the 
work of the country in the world’s markets and^ manu- 
factories. Yet, unless something in the direction 
adumbrated is done, knowing the earnest work which 
is being accomplished elsewhen^, this country must, 
so far as industrial and economic prosperity arc con- 
cerned, expect soon to take a third or fourth place 
in the competition of the nations. 

A statesman imbued with the modern spirit, aware 
of present-day tendencies, possessed of the power of 
persuasion and clear exposition, would have little 
difficulty — if he really desired the best interests of the 
nation — in carrying the country with him by insist- 
ing that an adequate provision of higher education 
for those who will manage and control its industrial 
activities must be made a national- charge. 


MEETING OF THE BRITISH ASSOCIATION 
IN SOUTH AFRICA. 

T he seventy-fifth meeting of the British Associa- 
tion, to be held in South Africa, under the pre- 
sidency of Prof. G. H. Darwin, in August, promises to 
be of an unusually interesting charact(‘r. Though on 
two previous occasions the association has mot in the 
“ Briti.sh Dominions beyond the Seas,” this is the first 
on "which it will hold its annual meeting in the southern 
hemisphere and in a part of the British Empire so 
remote from its headquarters. ^ _ 

As early as the year 1900, the possibility of holding 
such a meeting was discussed by the council of the 
British Association in consultation with Sir David 
Gill, who, however, pointed out that the local circum- 
stances were at that time unfavourable. Two years 
later, however, Sir David (xill informed^ the associ- 
ation that he was empowered to transmit an invita- 
tion to visit South Africa in 1905 on behalf Of the 
various Governments, municipal, scientific, and com- 
mercial bodies in South Africa. Arrangements have 
now so far advanced as , to enable us to give a pre- 
liminary account of the general features of the meet- 
ing and its probable character. 

The invitation was issued on behalf of the above-men- 
tioned bodies, and substantial financial assistance has 
been rendered bv the South African Governments. The 
various centres to be visited are also making extensive 
progress, both financially and by "way '•of private hos- 
pitality, to render the arrangements workable and 
adequate. • 

A central organising committee, under the chair- 
manship of Sir David Gill, has been formed , tb‘ see to 
the general arrangements and coordination of the 
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work of the different centres to be visited by the asso- 
ciation, and by means of correspondence, circulars, &c., 
to keep them in touch with each other and with the 
executive in England. 

The centres, which are seven in number, arc as fol- 
lows : — Cape Town, Durban, Pictennantzburg, Johan- 
nesburg, Bloemfontein, Kimberley, and Bulawa5’'0. 
Influential local committees have been formed at all 
these places, the municipal authorities of which have 
taken a prominent part both in making general 
arrangements and in affording financial support. Sub- 
committees for finance, publications, excursions, and • 
hospitality have been formed at the two chief centres 
(Cape Town and Johannesburg), and are now engaged 
in the respective parts of the work allotted to them. 
At the other centres where a stay of only a day or two 
is contemplated, special committees have also been 
formed. Details are as yet uncertain, but the follow- 
ing may be mentioned, though some of them are sub- 
ject to slight revision. 

The officers of the association and invited guests to 
the number of 200, along with ordinary members, will 
arrive by the Saxon at Cape Town on August 15, 
though a number have already booked their passage 
by steamers arriving at an earlier date. The presi- 
dential address will be delivered on the evening of the 
same day in the large new Town Hall, which has been 
placed at the disposal of the British Association by the 
municipal authorities of Cape Town, not only for this 
purpose, but also for the accommodation of the various 
sections should it prove suitable. 

The sections will meet for the purpose of reading | 
papers and for discussion on Wednesday, Thursday, 
and Friday, August 16, 17, and 18. The afternoons of 
these days will be partly devoted to excursions to places 
of interest, such as Table Mountain, Hout Bay, Simons 
Town, and Royal Observatory. The whole of Satur- 
day, August 19, will be devoted to excursions. 

The evenings will probably be devoted to n reception 
by the Mayor, and two lectures, one by Prof. Poulton 
on Burchell’s work in South Africa, and another by Mr. 
C. V. Boys on physics. 

On Saturday night, August iq, visitors will leave by 
a special steamer for Durban. In Natal an influential 
general committee has been formed by the Gov<‘rn- 
ment, with local committees at Durban, Pietermaritz- 
burg, and Ladysmith. On the evening of August 20 
a lecture will be delivered at Durban and another on 
August 2^ at Pietermaritzburg. As the reading of 
papers, discussions, receptions, &c., in Cape Colony 
will fully occupy all the time of the visitors, it is in- 
tended to afford as much facility as possible for inde- 
pendent action on the part of visitors in Natal, and 
special arrangements will be made by the Natal com- 
mittee for visiting the battlefields and other places of 
interest. 

The sectional work will be again resumed on arrival 
of the party at Johannesburg on Monday, August 28. 
There, as at Cape Town, a large and influential local 
committee has been formed, with subcommittees for 
finance, hospitality, publication, and excursions. The 
first-named subcommittee has already met with a 
ready response, both from the municipal authorities 
and from private sources, and the other committees 
are in capable hands. While the natural facilities for 
excursions to be found near the Cape peninsula arc 
not to be met with here, the interest of the mining 
operations and gold extracting processes will be an 
adequate comp^nsatiCn, and a Friday’s visit to Pre- 
toria will be of special interest. 

The proceedings will be begun at Johannesburg on 
Monday evening, August 28, and the presidential 
address there will be delivered on the Wednesday even- 
ing, In addition to sectional papers and discussions, 
there will be two lectures delivered at Johannesburg, 
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one on distribution of power by Prof. Ayrton, another 
on steel as an ign<H>us rock by Prof. Arnold, and one at 
Pretoria by l^rof. Porter on mining. 

Blo(iinfont(MU will bo visited on Saturday, Septonibor 
2. There al.so an inlhumtial lo<'al coiiiiniltei^ lias been 
formed, and preparalions ar<‘ IxMiig made for the re- 
ception of visitors. A lecture will <i(^liv(M'ed there 
on the Saturday night: by Mr. A. R. I links on an astro- 
nomical subject. 

At Kimberley, which will be nMchod on Tuesday, 
September 5, a large local committei^ has been formed, 
with subcommittees for special objects. Two lectures 
will probably bo delivered here, oiK^ on a zoological sub- 
ject by Mr. A. E. Shipley, and om* on diamonds by Sir 
William Crookes. The Bixx's (Vimpany has nAtur- 
ally taken a px'omimmt part in lh(‘. preparations, and 
will probably makc^ this visit one of thi^ most interest- 
ing. 

Througrii the kindness of the Chru-lenxl Company a 
limited number of miuiibers of the British Association 
will be enabled to procxxxl from there to the Zambezi, 
where the Victoria Falls will bo visited, and facilities 
will be afforded for the visit of a sidect party of special- 
ists to the ancient ruins of Ziml)ab\v(\ A special com- 
mittee at Bulawayo has been formed to make pre- 
paratioiivS there for the visit. 

Special attention will be directed to certain interest- 
ing problems connected with the geological formation 
at the Victoria Falls, and Mr. G. W. Lamplugh, who 
will go out in advance to study this subject, will 
probably be able to give the results of his observations 
in an afternoon address to Section C. 

Though this meeting of the association will be 
characterised by the numbc'r and variety of the places 
visited, a special feature will be the study of local scien- 
tific problems and discussions of a giuKTal nature such 
as fossil .reptiles, Antarctica, &c. With this in view 
the South African A.ssociation for lh<‘ Advancement of 
Science, with the su()port of due variinis Chwernments, 
is preparing a handbook, which will be a general re- 
view of die various branches of scientific activity in 
South Africa, the articlies bieing contributed by actual 
workers in these subjects in iho country. The book 
i.s now in an advancied stagte of pn^paration, and copy 
will bo prescented to each nuemlxn* of th(‘ as.^ociation 
before leaving England. 


SIR BERNHARD SAMUKLSON, P.C,, BAin\, 
F.R.S. 

CIR BERNHARD SAMUELSON, F.R.S., who 
died on May 10 in his eighty-fifth year, will be 
remembered as one of the pion(‘ors of tlui Cleveland 
iron trade, and a strenuous advocat(‘. of technical edu- 
cation. He exerted a great and formative influence: 
upon an industry which owes its progress largely^ to 
the application of scientific methods, and the extension 
of facilities for technical education is largely due to his 
efforts. 

Sir Bernhard Samiudson was born on NovmnlxT 22, 
1820, and began in 1853 the business which speedily 
made the Cleveland district the greatest iron-producing 
centre in the world. Blast furnaces were erected near 
Middlesbrough, and in 1872-1880 collieries and iron- 
stone mines were added. Not content with making; 
pig-iron, the manufacture of finished iron was under- 
taken on an extensive scale, and no less than 25,000!. 
were spent in preliminary experiments in steel-making. 
The Britannia Ironworks at Middlesbrough, covering 
an area of twenty acres, have grown out of this enter- 
prise, ^ ' 

He was the author of several reports on technical 
subjects to the House of Commons, including one on ; 
technical education of artisqns at home and abroad. : 
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This report was underlakcMi by Sir Bernhard Samuel- 
son in 1867 at the request of the vice-president of the 
Committee of Council, and for the purpose of obtain- 
ing' particulars he visited the principal manufacturing 
centres of Great Britain and the Continent. The re- 
port was published as a Parliamentary paper, and the 
Times records that it was for years ix‘hirred to in all 
debates on technical education’ He followed up this 
report by a Parliamentary inquiry into the. education of 
the workmen of our manufactories in 1868, and was 
chairman of the commith^e, the report of which was 
adopted by the House of Commons. Hti was a mem- 
ber of the ’Duke of Devonshire’s Royal Commission on 
Scientific Instruction, which issued’ a valuable report, 
and also of the Royal Commission on Elementary Edu- 
cation, presided over by Viscount Cross. 

Sir Bernhard Samuelson was apjoointed chair- 
man of the Royal Commission on Technical In- 
struction, the labours of which extended over the 
years 1882, 1883, and 1884, and embraced an 
examination into^ the systems in use in all 
parts of the United Kingdom and a great por- 
tion of the Continent of Europe. The exhaustive re- 
port of the Commission has become the standard 
authority upon the questions with which it deals. In 
1888 he was appointed a member of the Parliamentary 
Committee for inquiring into the working of the Edu- 
cation Acts. ^ 

For his scientific work, Sir Bernhard Samuelson was 
elected a Fellow of the Royal Society in 1881, and for 
his many public services he was created a baronet in 
1884, and was afterwards made a Privy Councillor. 
He was a member of the Institutions of Civil and 
Mechanical Engineers, and was the recipient, in 1871, 
of the Telford gold medal for a paper on improvements 
in iron manufactures. Ho was a member of the 
council of the Iron and Steel Institute, of which he 
occupied the presidential chair for two years. At 
the annual meeting of the in.s'titutc held last week, 
the following re.solut ion was unanimously ?idopted - 
“ The council hav<^ rec(^ived with the deepest r(‘gret 
the intimation^ of the death of their os teemed col- 
league the Right Hon. Sir Bernhard Samuelson, 
Bart,, ^ast-president, P.C., and one of the founders 
of the institute', and they desire to convey to Lady 
Samuelson and his family an expression of sincere 
sympathy in their bc^reavement. The council feel 
that it would be difficult to over-rate the .services 
that^ Sir Bernhard rendered to the Iron and Steel 
Institute in the promotion of the objects for which 
it was formed, and they will ever remember with 
gratitude his constant readiness to devote his 
time and energies to the advancement of tho.se 
objects.’* 


DR. OTTO VON STRUVE. 


"^HE announcement of the death of Dn Otto von 
^ Struve does more than awaken a profound regret. 
His nai-ne recalls a ])eriod of past history, and summons 
up before us the memory of times when astronomy 
occupied a different position from that it assumes to- 
day, when it had fewer objects of interest wherewith 
to attract, and offered fewer problems for solution. 
Fifty-five years have gone since Otto von Struve re- 
ceived at the hands of the late Astronomer Royal the 
medal of the Royal Astronomical Society for his paper 
on precession and solar motion, and sixty-five since the 
paper was published. Seeing that Struve was born in 
1819, early came into prominence as an astronomer, 
and the value attached to the results and the confidence 
inspired by the paper are not a little remarkable, for , 
there were some very obvious objections which might 
have been taken to the conclusions stated, or at, least 
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it appears so when viewed from a later standpoint. 
Accompanying the paper was also a discussion of the 
amount and direction of the solar motion. Only four 
years had elapsed since Argelander had publishecl his 
paper as.signing with some precision the place of the 
.solar apex, and thus perhaps settling a doubt which 
had long divided astronomical thought. Prevost and 
Klugel had taken one side of the question, and Burck- 
hardt and Lindenau led the party who were unwilling 
to accept the evidence. Men’s minds were certainly 
divided as to the possibility of detecting the sun’s 
motion, and Struve’s paper came at a fortunate moment 
and strengthened the evidence produced by Argelander, 
for, based on very different material, Struve’s position 
scarcely differed two degrees from that assigned by the 
Abo astronomer. Also, Struve was fairly fortunate in 
fixing the annual amount of the solar motion at about 
twice that of the I'adius of the earth’s orbit. Later 
investigations have shown that a greater velocity is 
probable, but he was certainly correct in asserting that 
the linear motion of the sun appeared to be less than 
that of stars in general. 

But it was in the domain of double stars that Otto 
von Struve won his reputation, and it was in this 
direction that he exhibited untiring industry. His 
father at Dorpat, and later at Pulkova, had not only 
devoted himself with great energy to this branch of 
astronomy, but had introduced a degree of accuracy 
into the observations that up to his time had been 
wanting. Otto von Struve, anxious to uphold^ the 
family reputation, was as diligent to detect these objects 
and as accurate in his observations as was his father 
before him, though he laboured under some peculiar 
difficulty as an observer, and was obliged to remove a 
systematic error which affected his observations by in- 
troducing a correction depending upon the distance of 
the component stars — a correction investigated with 
groat care by means of artificial double stars. 

From 1861, on the failing health of his father, Otto 
von Struve became the director of the Imperial Obser- 
vatory at Pulkova, and in every department maintained 
the reputation for accuracy the observatory had won. In 
meridian places of stars,’ in cometary observations, in 
geodesy, in spectroscopy, the activity and efficiency of 
the institution have been everywhere acknowledged. 
In expeditions, whether for the transit of Venus or for 
eclipse work, the observatory has displayed its zeal and 
its desire to cooperate with similar work carried on 
elsewhere. Instruments have been renewed as needed, 
and the erection of the 30-inch refractor testifies to the 
determination to keep the observatory on a level with 
those best equipped. Under the care of the late 
director, splendid laboratories have arisen devoted to 
spectroscopic inquiries, and it is not too much to say 
that his direction of a world-famous observatory has 
been of a most enlightened and beneficent character. 
The recipient of many honours, he retired from the 
observatory in 1893 to enjoy the repose to which he 
was so well entitled amid the society of hi.s many 
friends. 


NOTES. 

The Croonian lecture of the Royal Society will be 
delivered by Mr. W. B. Hardy, F.R.S., on Thursday next, 
May 25, on “The Globulin.*;,” 


By the creation of the Committee of Defence, the func- 
tions and views of which were described by Mr. Balfour 
in the House of Commons on Thursday last, M expert 
advisory body has been introduced into the councils of the 
Government the discussion which followed the speech, 
of the, Prime Minister, Mr. Haldane remarked that millions 
of mohey^ uselessly expended would have beep saved to the 
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country if such a committee had existed years ago. Ihe 
idea underlying the formation of the committee is that for 
the handling of great national problenivS the Government 
must have expert assistance on a scale departmental 
inquiry cannot supply. Mr. Haldane suggested that it 
would be to the advantage of the nation if the principle 
of consultative committees were applied to the scientific 
organisation of the whole of our executive Government. 

We shall never get the best service for the State until 
we cease to assign it merely to departments, until wc can 
find some body to which it can be assigned that will be 
working under the head of the State himself. The work 
of the Committoe of Defence illustrates the application of 
a new principle which will be a very familiar one before 
the country is much older.” 

The Jacksonian prize of the Royal College of Surgeons 
of England has been presented to Mr. Herbert J. Paterson. 

The Elisha Kent Kane medal of the Geographical Society 
of Philadelphia has been awarded to Pi'of. William B. 
Scott, of Princeton University. 

The seventy-seventh annual meeting of the Society of 
German Naturalists and Physicians will be held this year 
at Moran on September 24-30. 

The Prince of Wales, as honorary president of the Royal 
Statistical Society, has consented to attend the opening 
meeting of the tenth session of the International Statistical 
Institute, which is to be held this summer in London. 

The H anbury gold medal of the Pharmaceutical Society 
has this year been awarded to Prof. Ernst Schmidt, pro- 
fessor of pharmaceutical chemistry to the University of 
Marburg. This medal is awarded biennially for high excel- 
lence in the prosecution or promotion of original research 
in the chemistry and natural history of drugs, and Prof. 
Schmidt is the thirteenth man of sciemv? to whom the 
nied^lal has been awarded. He is the first to receive, with 
the ^ medal, the sum of 50I., which is prc.S(;nted to the 
medi,,illist by Sir Thomas Hanbury, K.C.V.O. 

have been requested by the council of the Society 
of /Ants to give publicity to the following resolution passed 
at, a nneeting held on May 8: — “ In view of the feeling 
whic^^ appears to have been aroused amongst some of the 
proiyrietors of the London Institution with regard to the 
projposed amalgamation with the Society of Arts, and the 
cor|/sequent probable difhculties of effecting a harmonious 
fusion of the two corporations into a single institution, 
t^ie council of the Society of Arts have decided not to take 
dny further action in the matter, and hereby discharge the 
/committee which, at the instance of the board of 
managers of the London Institution, they appointed to con- 
sider the scheme for amalgamation. ” 

The programme has been issued of the optical conven- 
tion to be held at the Northampton Institute, Clerkenwell, 

E. C., from May 30 to June 3, under the presidency of 
Dr, R. I'. Glazcbrook, F.R.S., dinn'tor of the National 
Physical Laboratory. The. list of papers to be read and 
discussed includes many of great scicuUific interest and 
practical value. Among the subjects and authors W(! 
notice : — the spectroscope in astronomy, Mr. H. F. Newall, 

F. R.S. ; spcctroscofHc optics, Prof. Schuster; polishing of 
glass surfaces, Lord Rayleigh; parallel plate micrometer, 
Prof. Poynling; early history of telephotography, Major- 
General Waterhouse ; tri-colour photography, Mr. A. J. 
Bull ; and some directions of progn;ss in optical glass, Mr. 
W, Rosenhain. The opening ceremony, presidential 

NO. 1855, 72] 


address, and ronversnzione %vill be belli on 'lueMlay, 
Mav 30. A special leelure will be fiiven by Prof. S. P. 
Thompson on “ The I’olarisiition of MkIH by Nirol Prisms 
iind their Modern Iu|uiv,ilenls ” on Thtirsilm . June i. 

On May 20 Dr. J. 'i. 1‘ruzer will deliver at the Koy.d 
Inslitution the lirsl of two leelures on “ The I'A-ohition 
of the Kinsship in I'.tirly Society,” and on Tluirsday, 

Mav 2.1;, Prof. J. A. Pleminji will deliver llie first of three 
leiVure's’ on “ F.lectromagnetie Waves.” Tlti‘se tire the 
Tyndall leetures. On Saturd.-ty, Jimo 3, Mr. A. II, Sav:i)te 
Landor will begin a coursu of two lectures on ” Fxplor- 
ation in the Philippines.” The Friday evening discourse 
on M.ny 26 will bo delivered i)y Prof. J. W. llriiitl on “ The 
Development of Spectrochemistry,” on June 2 liy Mr. 
George Ilenschel on ” Porsontd Recollections of Jolmnnes 
Brahms,” and on June 0 hy Sir Willitim II. Wliite on 
“ Submarine Navigalion." 

The 'fiiucs annouiuv^ iln^ ih'alli of Li«-ul.“(,‘<»l(»m'l 

L. 11 . L. Irby at sixly-ninu yaars of age. 'I'hroughoul liis 
life ('oloncl Irby took an inlansc inlcrc.m, in nil brani'hc.s 
of natural history, ornithology Ixdng his favourilc subjocl. 
In 1S75 ho publish(‘d a work on Iho ” Oniith<,>logy of tin* 
Straits of Gibraltar ” fsoutli-wcst Andalucia find norlhorn 
Morocco), a .second edition of which appeared in iSq^ ; 
and in 1887 appeared his “ Key List <»f British Birds,” 
which has proved to W of great utility to all Iovcts of 
birds. He was for many years a m(*inl)(‘r of (he council 

of the Zoological Soci»‘ty. Ho assisted in the formation 

of the life groups at the British Musimin (Natural History), 
and .some of th(‘ most: nmiarkahlo of the cas(‘s of British 
birds there bear his nain(\ 

The deaths are annoiuK'od of M. I'VriKd, general 
honorary inspector of public instruction, and Prof, X’iettn* 
Renf^ Muller, of Lc Puy, both ijhysicists. 

Ok the many valuable inslruin(‘nls biHjueallusl to the 
French Physlc.al Society by iht^ lali^ M. ludix Worms de 
Roiuilly, th(^ most Interesting is the ifdi'scope liejuing 
on the glass of its mirror the. signature of M, boucault. An 
account of this bi.slorie instrument; is given by M. (‘otion 
in t;h(‘ Bulbdin of the Iu‘(‘ncb Phy.sical Society (No. .tjt)). 
The mirror has a dijmn*ter of 15. j i‘m. and :i bx-al length 
of (>8 cm., giving a numerical aperture of about 
"riu* resolving power I'- ioo,ooo, giving an angular .s(»par* 
ation of i". This is tin* only insfnmnml constructed by 
Foucault with such a large aiierture, an<l it is to lie placed 
in the Paris Observatory after being re-silven-d and 
adjusted by M, (bitten, 

A n.vNQUKT in aid of the funds of the London School of 
Tropical Medicine took place at (he Hotel Ocil on May lo. 
Mr. CUiamb<‘rlain, vvh(» (in^sided, in proposing ” The 
London School of 'rr<»pit'al M(‘dicine,” said In* coubl not 
conceive of any subjert of srl(‘ntUi(' research and pliilan- 
thropic (*nt<‘rprisc wlPa'b was more int<*resling than tropical 
di.seasis, an<l it; was a dut\ which w(‘ ow<sl to the Fm(,iin', 
a duty which had inereased In n‘C(‘nl yi'ars with (he con- 
tinual (‘.xteiision of our territory. H<* thought we o\ve<l first 
to Sir Patrick Manson the Idisa of a tro|,)ical sclioob 
Almost aliri'ast of him, if not befon^, <‘ame (lie promot<a*s 
of the T..iv(‘rpool School. 'flKua* was room for all in this 
work, and they congratulated (hit Liverpool School on the 
succe.ss it had achieved, 'fhere was only on<:^ thing he 
envied them, and that wa,s the liberality and energy of 
their citizen.s, He wislmd that in every other inslitution 
they could have a man as energetic, ns devoted as, Sir 
Alfred Jones, 'rhe London School now had accommodation 
for 40 .students, and since its fuinulalion six y(‘ars ago 503 
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students had passed through it. They had to thank Sir 
John Craggs for founding a .scholarship and prize, and 
Mr. Bomanji Petit, a Par.see gentleman, for a contribution 
of 7000/. The committee now asked for the sum of 
i(K>,ooo/. for endowment, which amount was a mere drop 
in the bucket in comparison with the Liverpool sul>.scrip- 
tii;ns. The other speaker.s were Sir P. Manson, Mr. Alfred 
Lyttelton, M.P., Lord Strathcona, and the Duke of Marl- 
bcvi'ough, and among the 400 guests were Lord Rothschild, 
Sir Douglas Powell, Sir T. Barlow, the Hon. Sydney 
Holland, Sir Alfred Jones, Prof. Blanchard, Prof. Dunstan, 
(he Hon. John Cockburn, Major Ronald Ross, Sir A. \V. 
Rucker, Mr. Jonathan Ilutchin.son, Sir W. S. Church, 
and Mr. Watson Cheynt*. .Subscriptions and donations to 
the amount of more than 10,000/. were received. 

'triE visit of the French doctors to London last summer 
was so successful that a return visit of their British 
^coufrercs to Paris was arranged, and the party arrived 
on May 10. The proceedings commenced with an evening 
reception at the Sorbonne. M, Ziard, presidi.mt of the 
university council, and Dr, Bouchard, Sir William Broad- 
bent, chairman of I he London executive committee, Prof. 
Clifford Allbutt, of Cambridge, and Dr. George Ogilvie, 
senior physician to tiio Fnmch Hospital, London, ex- 
changed mutually congratulatory speeches. The extensive 
and beautiful university buildings were thrown open, and 
wore much admired. On Saturday the visitons attended 
a reception at the Pasteur Institute. Dr. Roux, the 
director of the establishment, welcomed the visitors in a 
short speech, in which ho recalled the great .services 
rendered to Pasteur by Li.ster. In the crypt of the in.sti- 
£ut(‘, the dean of the medical faculty of the University 
of London, Dr. J. K, Fowler, laid a wreath upon 
Pa.steur’.s tomb betu'ing the following inscription : — 

A ce grand Pasteur, Ic bienfaiteur de la race humaino.” 
In tho course of his address Dr. Fowler is reported by the 
Pari.s (‘orrespondent of ihr* Timas to have .said “ Wo 
•df‘.sin‘ to offer a tribute of our profound admiration foi* 
the great Frenchman whos(^ itoble life and examph? will 
ever f)o an inspiration to (hose who, like him, an^ devoted 
to t'h(‘ cause of scatmeo. ^J'h(* discoveries of Pasteur aloiK^ 
would sulTice to giv<i the nineteenth ('(nitury a pia^eminent 
place in the annals of staence. Scacmee knows no frontiers ; 
i( iinitc.s in a common brotherhood all who devoU; their 
liv(‘s to it.s service, 'Phose who humbly follow, no matter 
at how great a distance, in tin* footsteps of Pasteur help 
to unite the peoples of the world. We are convinced that 
th<* friendship between France and Great Britain will ever 
continue to incrca.se in cordiality, and that the two nations 
will work in accord for the advancement of science and 
will only strive for the attainment of one noble aim, the 
peace of the world.” On Saturday evening a banquet was 
held under the presidency of Prof. Bouchard, who, after 
n^adlng a congratulatory, telegram from M. Loubet, 
annouiK'cd that he had received from the President of the 
Republic the mission to bestow upon Sir William Broad- 
bent (he insignia of the rank of Commander of the Legion 
■of Honour. 

A Reuter telegram from Berlin reports that in the 
course of excavations in tho neighbourhood of Breslau 
400 graves and 150 prehistoric dwelling places were 
brought to light. The oldest of the graves contained 
bones dating from a period previous to the Bronze age, 
■and in another grave near by were found urns showing 
'that they had contained bodies interred five centuries later. 
The excavators have been able to trace the site of a village 
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of the Bronze age. About a dozen huts arc clearly recog- 
nisable. A whole collection of spinning and w^eaving 
appliance's has also been dug up. 

Pkoe. 1. .\. Forki,, writing from Moi'gcs, directs our 
atlention to an earthquake which occurred on April 29 
last. Jhe centre ol the seismic disturbance appears to 
have been in the neighbourhood of Martigny, Argentiri'e, 
and Chamonix, and its intensity at the centre was viii. on 
the Rossi-Forel scale. The time of the principal shock 
was April 29, ih. 45m. Greenwich time. The seismic area 
was of 250 kilometres radius, and included 200,000 square 
kilometres, comprising Valais, western, central, and eastern 
Switzerland, upper Italy, and western France. Further 
shocks wore experienced at Martigny and Chamonix on 
May I at iqh. 22m, and 2ih. 53m.; on May 2 the move- 
ments wore very slight, and on May 6 a shock occurred 
at 4h. 45m. 

Reuter's Agency is informed that Mr. \V. Champ, the 
leader of the expedition which is being dispatched to Franz 
Josef Land to rescue the twenty-six American explorers 
who have been in the Arctic for the past two w'inters with 
their ship, the America^ loft England on Saturday for 
Bergen. He was accompanied to Norway by Dr. Oliver 
I... Fa.ssig, who has been dispatched by the United States 
Weather Bureau and the National Geographic Society of 
Washington to be their representative on the second relief 
ship, which will be dispatched from Norway to the east 
coast of Greenland. The main relief expedition, of which 
Mr. Champ is in command, will leave Tromsd in about a 
fortnight on board the Terra Nova, and will make straight 
for Cape Flora, Franz Josef Land, where it is expected 
that records will be found, and probably also some of the 
explorers %vho, under Mr. Fiala, the leader of the expedi- 
tion, have been cut off from all communication with the 
outside world since July, 1903. 

Messrs. Friedlander axd Son, of Berlin, hav'e sent us 
;i copy of a catalogue of books and pamphlets dealing with 
the anatomy and physiology of invertebrates. 

To the April issue of our Scandinavian namesake, 
Nalureu, Dr. IL Magnus contributes the final instalment 
of his account of South Polar expeditions. 

Trm birds of tho Isle of Pines (about 60 miles south of 
Cuba), by M(‘ssrs. Bang.s and Zappey, and the fifth instal- 
ment of Dr. B. M. Davis's studies on the plant-cc.'Il, con- 
.stitute. the contents of the April number of the American 
Naluralist. 

No. 3 of the “Cold vSpring Harbour Monographs,” by 
Miss Smallwood, is devoted to the Salt-Marsh amphipod 
Orcheslia palustris, a species showing more decidedly 
terrestrial habits than its immediate relatives, and there- 
fore, presumably, a more specialised type. 

The two plates issued in No. 3 of vol. x.xv. of Notes 
from the Leyden Museum illustrate papers on molluscs. 

In the first of these Mr. M. M. Schepman describes a new 
species of Trochus from the Indian Ocean, and the adult 
condition of Batkyhembix acola, a Japanese form originally 
described from an immature specimen collected during the 
voyage of the Challenger. In the second Dr. H. F. 
Nierstrasz reviews the collection of chitons in the Leyden 
Museum, describing new species. 

• 

The hereditary relations of plants to the diurnal and 
seasonal periods of their environment form the subject of 
an instructive article by Dr. R. Semon in Biologisches 
Centralblatt Qf April 15. In the same issue Dr. Wasmann 
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continues the account of his researches into the develop- 
ment of slavery among ants. It is interesting to note that 
the various local races of the widely distributed Polycrgtis 
ntfescens respectively possess different types of slave-ants, 
which are for the most part subspecies of Formica fusca, 
although in one case the enslaved species is F. niiidi- 
vcntris. 

In connection with the latter part of the preceding para- 
graph, it may be mentioned that the April number of 
Himmel und Erde (Berlin) contains an illustrated popular 
account of the flower-gardens ” made by ants in the 
crowns of trees in Amazonia and Peru, as discovered and 
described by Mr. E. Ule. These ** gardens,’* or perhaps 
we might rather say ** baskets,” are* shown in various 
stages of growth, from the time when the plants are just 
budding until the long slender leaves of Streptocalyx 
angustifoliust which appears to be the favourite species, 
are fully developed. All the plants cultivated appear to 
have very minute seeds, or spores, which seem to be sown 
by the ants in their nests. ^ 

Mr. L. M. Lambe has sent us a copy of a paper by 
himself from the Ottawa Naturalist (vol. xix., part i.) on 
a large new species of sponge of the genus Esperella from 
the Pacific coast of Canada. We have also received a 
pamphlet on the life-history of the pear-midge {Diplosis 
pyTivora)^ by Mr. W. E. Collinge, published by Cornish 
Brothers, Ltd., Birmingham, as No. 2 of “ Reports on 
Economic Zoology.” It contains good figures of the various 
stages of the development of this pernicious insect, show- 
ing the manner in which it destroys young pears. 

Among other articles in NaturwissenschaftUche Wochen- 
schrift for April 30 is one by Dr. J. Meisenheimer sum- 
marising the results of recent investigations with regard 
to the origin and formation of pearls. Several illustrations 
indicate the positions in which pearls are usually found 
in shell-fish, while others show their internal structure, 
and others, again, the parasites usually constituting the 
nucleus. The researches of Mr. H. L, Jamesoij and of 
Messrs. Herdman and Hornell form the basis of a large 
portion of the paper. 

A It has been repeatedly noticed that when a pair of rooks 
attempt to build apart from the rest in a tree previously 
unoccupied, the other members of the colony not un- 
frequently set to work to destroy the nest. An event 
of this nature is recorded in the Craven Herald of April 28 
as having taken place in the churchyard of Christ Church, 
Skipton. In this instance a pair of rooks had built in a 
tree overhanging Cross Street, and the female was in- 
cubating her eggs. While thus engaged she was attacked 
by the other rooks, who pecked her to death, throwing 
the body, together with the broken eggs and the ruined 
nest, to the ground. The attack was witnessed by many 
persons. 

According to Mtn E. E. Green, in the March number 
of SpoUa Zeylanica, the elephant-mosquito {Toxorhynchites 
immisericors) differs ^ from Anopheles and many other 
members of the gnat, family in that the larva is carni- 
vorous. This carnivorous habit was suggested- by the 
structure of the head of the larva, and observation showed 
that these larvae prey upon one another as well as upon 
those of other* gnats. In fact, but a single survivor was 
eventually left when a number of larvae were placed in the 
same receptacle.^ In a second article Mr. A. J. Chalmers 
records the species of Anophelinae found in Ceylon, while 
in a third Mr. H. Schoutenden contributes notes on 
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Ceylonese aphides, with descriptions of new forms. Con- 
siderable interest attaches to a note by J. Hagcnbeck in 
the same issue on an incubating python which safcl> 
brought off a number of young snakes. 

In the Zeitschrift fiir wisscnschafilichc Zoologies vol. 
Ixxix.', part i., Mr. O. Schroeder, of Heidelberg, discusses* 
the abdominal sense-organ, or so-called abdominal eye, of 
the palolo worm (Eunice viridis) of Samoa* This organ 
differs so widely from all definitel)^ known types of eyes 
that it is difficult to find a basis 0 comparison. Indeed, 
whether It is an organ for the pe/ ception of light at all 
is extremely doubtful. The reasons that it has been re- 
garded as such are the presence of nerve-cells, pigment, 
and a lens; but similar pigment is found in other parts of 
the creature’s body, while the so-called lens would not 
come under the optician’s definition of such an instrument. 
Pigment and lens-like structures are not unfrequently met 
with in luminous organs, but the so-called eye of the 
palolo worm certainly does not come under this category. 
In no other annelid has a similar organ been, detected. 
The other articles in the same issue include one by Mr. 
P. Heinemann on the development of the mesoderm and 
the structure of the tail in the ascidian larva ; a second, 
by Dr. M. Lass, on the histological anatomy of the female 
dog-flea; and a third, by Mr. A. Rufini, on the existence 
of an undescribed sheath in the terminal tract of human 
sensor nerves. 

Prof. W. B. Benham, writing from the Otago University 
Museum, Dunedin, comments upon Dr. Alex. Flill’s letter 
in our issue of Februai'y 2 on “ Can Birds Smell? ’* Prof. 
Benham says that several points concerning the structure 
and habits of the kiwi suggest that its sense of smell is 
possibly highly developed. The nostrils, instead of being 
at the base of the beak, are at the extreme tip and on the 
under surface. The olfactory sacs, with their complex 
of turbinals, extend so far ba<'k as to project into the 
orbits, the eyes being separated by them instead of by a 
thin bony interorbital septum. The oy<‘s of the bird are 
small and inefficient, notwithstanding its notHurnal habits, 
and observers state that the kiwi seeks its food by its 
sense of smell or hearing. In searching for food, the bird 
thrusts its beak into moss, piles of leaves, or into holes in 
the ground, and assumes an attitude suggestive of trying 
to obtain evidence of the pre.sence of food either by smell 
or by listening for the sound of movements made by a worm 
in its burrow. These statements suggest the probability 
of a well developed sense of smell by the kiwi, and Prof, 
Benham hopes to have experiments carried out on the 
apteryx, oxydromus, and stringops in order to obtain 
evidence upon the matter. 

The Century Magazine for May contains articles by Mr. 
Brush on the evolution of the arc electric light, by Mr. 
Holland on the recently discovered white bear of north- 
western British Columbia, and by Dr. McGee on the 
Japanese Army medical service. In the last named the 
organisation is described, particularly the arrangements in 
force for treating and transporting the large number of 
wounded from the seat of war, and the sanitary arrange- 
ments whereby typhoid and dysentery, the great scourges 
of armies in the field, are hardly known. 

The April number of the Bulletin of the Trinidad 
Botanical^ Department contains articles on the phosphoric 
acid requirement of cacao plants, and on coffee curing for 
the small settler. The record of the visits paid by the two 
agricultural instructors to different districts and schools 
shows that their services are highly appreciated throughout 
the island. 
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The fact is not generally known that species of the 
cycad Zamia can be artificially multiplied by cuttings. 
The subject of regeneration in Zamia is treated by Dr. 
J, M. Coulter and Mr. M. A. Chrysler in the Botanical 
{xascttc (December, 1904). As a rule, new growth proceeds 
from meristematic tissue of the cork, but an instance is 
mentioned in which a portion consisting only of cortex 
gave rise to new shoots and root. 

The Department of Agriculture at Nairobi has instituted 
a series of leaflets which should be most useful to settlers 
in British East Africa. The first, issued in January, gives 
the native names in different dialects for the principal crops, 
A second provides some useful hints for cotton cultivators. 
Egyptian seed is recommended in preference to Sea Island 
or upland American, because, so far ns experience goes, 
it has produced heavier crops, and also because it has been 
less affected by unfavourable conditions of the weather. 

We have received vol. xxvii. of Ails dem Archiv der 
deiiischcn Seewarte, for the year 1904. This valuable 
work, like its predecessors, contains some important dis- 
cussions of meteorological and kindred subjects by well 
known men of science. One by Dr. W. J. van Bebber, 
eintitled ** Barometer and Weather,” is of especial interest 
to meteorologists. He discusses, with reference to Ham- 
burg more particularly, the relations of barometrical con- 
ditions to rainfall, temperature, and weather generally for 
the year, seasons, and months, for a period of twenty-five 
years. On this subject he brings to bear the special know- 
ledge obtained as chief for many years of the Hamburg 
weather forecast department. 

liiE Meteorological Office has issued a circular stating 
that it will, as before, supply forecasts of weather by 
telegraph to agriculturists during the coming harvest 
season, at the cost of telegraphy only. These forecasts 
are prepared each afternoon from June i to September 30, 
o.xcept Sundays ; but in view of the suspension of agri- 
cultural* work on that day the office will, if required, 
transmit special forecasts on Saturday evening, giving, in 
very general terms, Ihc prospects of the weather for the 
ensuing forty-rfight hours. In the last published annual 
report of the office it is stated that many of the recipients 
of these forecasts keep a record of the weather experienced 
during the time the forecasts are sent, and return them to 
the office for the purpose of checking the results. From 
this comparison it appears that about 50 per cent, of the 
telegrams were completely successful. 

Messrs. Carl Zeiss, of Jena, have is.sued a new cata- 
logue (in English) of their photomicrographic outfit for 
use with ultra-violet light of wave-length 0-275 in addi- 
tion to several catalogues of new ordinary microscope 
stands. The whole of the glasses— eye-piece, objective, 
slips and cover glasses— are of fused quartz, and the source 
of light is supplied by the current of sparks of a Leyden 
jar between cadmium electrodes. We notice one correc- 
tion — dissolving power should be resolving power. 

Amsler\s planimcter is so well known to mathe- 
maticians that there is no need to direct their attention 
to its usefulness. We have, however, just received a small 
pamphlet by Mr. William Codd (London : E. and F. N. 
Spon) entitled " Land Area Computation made Easy,” the 
object of which is to show non-mathematical readers how j 
simple ; is the process of computing areas from maps or 
plans with this instrument. Mr. Codd has also, we learn, 
published land area tables ” to facilitate reduction to 
acres, roods, and perches, thereby saving the tedious calcu- 
lations which are unnecessary in countries using the metric 
system. 

NO. 1855. 72I 


A series of observations on respiration at high altitudes 
is described by Prof. Angelo Mosso in the Atti dei Lined, 
xiv. (i) 6- A special feature of these observations is the 
effect of carbon dioxide as a remedy for mountain sick- 
ness, a property regarding which experiments performed 
both on human subjects and on monkeys have led to most 
conclusive results in Prof. Alosso’s hands. It is recom- 
mended that about 8 per cent, of carbon dioxide should be 
added to the compressed oxygen carried for use in high 
balloon ascents, as pure oxygen is not in itself sufficient 
to remedy the effects of great barometric depressions. 

In the Transactions of the Institution of Engineers and 
Shiphiiildeys in Scotland (xviii., 5), Mr. John Riekie dis- 
cusses the various systems of compound locomotive engines, 
and describes a new form with which he has experimented. 
In it there are two equal high-pressure cylinders and one 
low-pressure cylinder of about 15 times the volume of the 
combined pair. It appears to differ from the well known 
“ Webb ” compound in that the crank-rods are all con- 
nected to a single three-throw crank set at angles of 120®, 
instead of working on the cranks of the axles of the two 
different driving pairs. It requires no special starting 
gear. 

The Alti of the Lincei Academy (xiv., 4) contains the 
announcement of the foundation by the King of Italy of 
a new international institution of agricultural studies. 
Among the advantages likely to accrue from the establish- 
ment of such an institution, the advancement of our know- 
ledge of the best methods of combating against plant- 
diseases is specially mentioned. On this latter branch of 
study an interesting paper occurs in the same number of 
the Atti, by Dr. Vittorio Peglion, on the pathology of 
Euonymus japonica. This shrub, so common in Italian 
gardens, has been for many years subject to diseases, 
traceable in the first place to a scale insect, and in the 
second to a species of Oidium described by Saccardo and 
Arcangcli under the name of Oidium evonymi-japonicae, 
with which the present paper deals. 

From a copy of the Carrier e dt Catania received from 
the. Observatory of Catania, we gather some interesting 
particulars of the sudden eruption of Stromboli which took 
place about four weeks ago. On April 16, at about 
2.9 p.m., a tremendous explosion as of a big cannon was 
heard, and the whole of the eruptive portion was enveloped 
in a dense black smoke. A large number of masses 
about one metre in diameter, and other Smaller ones, were 
projected to a distance of 200 metres, and rolled down the 
Sciara del Fuoco to the sea, raising clouds of dust in their 
descent. Four or five minutes later there was a fall of 
scorise, about 5 cm. in diameter, over an area 4 kilo- 
metres long and 400 metres broad running E.N.E. 

of the volcano, in which direction the wind was blowing. 
A shower of ashes followed^ and a quarter of an hour 
later a slight shower of rain occurred. At the time of the 
eruption Dr. Schulze was 300 metres to the south of the 

eruptive cone, where he was wounded in the head and leg 

by falling stones, fortunately not seriously. According to 
him, the opening by which this explosion took place is in 
the centre of the six others; it is known as No. 4. A 
considerable panic occurred throughout the island, and 
many of the inhabitants declare that such an eruption has 
never been witnessed before. 

In the Journal of the Russian Physicaf and Chemical 
Society (1904, No. 4) we notice the foUowing papers : — 
An elaborate sketch and scientific analysis of the work, in 
organic; chemistry; of Prof. Egor Egorovitch Wagner, by 
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W V. Lavroff, followed by a full bibliographical index.— 
Determination of the inner energy of the gas-liquid 
systems, by A. N. Tschoukareff. with a Ycsamc in French. 
By sealing various liquids in steel sparklets, capable 
of supporting considerable inner pressures, the author 
could thus bring these liquids to high temperatures, above 
the critical temperature, and thus determine the specific 
heat of these substances in the critical state.— On the 
theory of the singing Voltaic arc, a mathematical inquiry 
by S. Maysel, which brings the author to conclusions 
opposed to those of Duddell, Janet, and Granqvist. 

Messrs. M.\CMiLL.y.\- and Bowes, Cambridge, will pub- 
lish in a few days a small book on ‘‘ Mendelism, by Mr. 
R. C. Punnett, Cambridge. The volume will give an out- 
line of Menders work on heredity, and its recent develop- 
ments. 

In the notice of Dr. D. Murray s volumes on 

Museums ” in our issue of April 13 (p. 554 )» reviewer 
referred to the list of museums in the United Kingdom 
given in the work as being based on one prepared by the 
Museums Association. Mr, E. Howarth writes to point 
out that the list was a reprint of one prepared by a com- 
mittee of the British -Association in 1887, and not by the 
Museums .Association, which did not commence the pre- 
paration of a museums directory until 1902. 

AfEssRs. George Bell and Sons have published the 
second part of the key to the “Elementary Algebra” of 
Messrs. W. M. Baker and A. A. Bourne. 


OUR ASTRONOMICAL COLUMN, 

Orijit of Comet 1905 a.—A graphical representation of 
the orbit of com(‘t 1905 a, according to the elements com- 
puted by Miss Lamson, of the U..S. Naval Observatory, 
is given' in No. 5, vol. xiii., of PopiiJay Astronomy, From 
this it is seen that the comet, at its perihelion, pas.sed 
within 12,000,000 miles of the earth, but the latter body 
had, about a month before, passed the point where closest 
proximity was possible. The comet will continue, there- 
fore, to grew fainter, and on May 30, according to Miss 
Lamson s ephemeris, it will be only 0-3 as bright as when 
first discovered, and it was only a faint telescopic object 
then. 

Provision.\l Elements for Jupiter’s Sixth S.\tellite. 
— Whilst awaiting more definite information from Lick, 
Mr. Crommelin has computed provisional elements for 
Jupiter’s sixth satellite from the data already available. 
These data are not suftkient to decide the eccentricity of 
the orbit, so a circular form has been assumed. Although 
the Lick observers have now stated definitely that the 

retrograde ” in their first telegram did not refer to the 
orbital motion, the observations yet made have not settled 
the question of direction, and Mr. Crommelin has therefore 
computed elements both for “direct” and ** retrograde.” 
He finds the distance from the parent planet to be about 
6,200,000 miles, and a comparison of this with the observ- 
ational data favours a direct ” orbital motion, although, 
of cmirse, much uncertainty exists. The inclination of the 
satellite’s to the planet orbit is 23 AS or 23A9, according 
to, whether the motion is direct ” or “ retrograde,” whilst 
the inclination of the orbit to Jupiter’s equator is either 
20“^ or This inclination is unusually large as com- 

pared with other satellite orbits in the solar system, and 
according to ■ the reports so far received the orbit of the 
seventh satellite has a still larger inclination. 

According to the ** direct ” hypothesis, the pole of the 
sixth satellite's^ orbit is only about 1°-^ from our own 
North Pole, so that the major axis wall always point nearly 
due east and west. determination of the position angle 
next July, when it again reaches western elongation, should 
decide the question of the satellite’s motion. The semi- 
minor axis of the apparent ellipse on December 25 (W. 
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elongation) was 4' *96, and from this it is deduc<‘d that the- 
inclination of the orbit plane to the line of sight on that 
date was 5 Ay {Monthly Notices, vol. l.xv., No. 5). 

Winter Fireballs in 1905.-111 No. 357 of the Observ- 
atory Mr. Denning summarises IIk; act'ounts of fireball 
observations, during January and February, which have 
been forwarded to him. Quite an unusually largf! number 
of these objects were observed. On(i slow meteor seen on 
January 27 at iih. 59m., and another seen on February 
28d. i2h. lom., were at least as bright as the full moon, 
whilst *one on January 14 at loh. Kim., which was brighter 
than Venus, wa.s noted by one observer as being followed 
by> a slight rumbling noise at an interval of ai minutes. 
The probable radiant of this object was 119®-!- 3°, ^^nd it 
travelled from a height of 60 miles to a height of 29 miles, 
along a path of about 55 mil(‘s, with a velocity of 15 miles, 
per second. A meteor seen at loh. 15m. on February 28 
from a radiant at 220° + 40® divided into two parts at dis- 
appearance, whilst the last named of the eighteen objects- 
mentioned in Mr. Denning’s n'port, seen at qh. lom. on 
March iS, swelled out and exploded three times with 
lightning-like flashes during its four seconds’ flight. 

Observations and Light-curves of Skvekai. Variable 

In No. 40T1 of the Astranoniisclic NachricMcn 

Dr. L. Terkdn, of the 0 -Gyalla Observatory, piiblish(is the* 
results of a series of observations, and some light-curves, 
of several important variable stars. The observations were 
made during 1904 with a Zollncr photomctcT, and the 
results are compared with the various published (dements, 
of each object. The stars dealt with are S Sagitta*, 

T Vulpeculm, 5 Cephei, n Aquilrn, jS Persei, and A. Tauri. 

Observations of “ D., ” in the Solar Spectrum. — In 
No. 4012 of the Astronomischc Nachrichicn Dr. H. 
Kreusler, of Berlin, records two observations in which he- 
.saw the helium line, D.j, as a dark line in the speitrum of 
the region about a sun-spot. The first observation was 
made between noon and 2 p.m. on Jun(? 12, i()04, iVio, 
second on the following day, and on both clays the fatmlm* 
surrounding the spot were exceptionally bright. Hr. 
Kreusler suggests that, as it was iK^ar a maximum (‘pock 
of solar activity when Prof. Young recorded a similar 
observation in 1*870, this phenomenon may he a (diaracter- 
islic of sun-spot maxima. 

Rrigutness of Jupiter’s Saieli.ites.' In an attimipl: to 
settle the question of lh(‘ variability of Jupiter’s four 
brightest satellites, Prof. Wendell, of Harvard, mad(‘ a 
series of photometric comparisons of th(‘m with a polar- 
ising photometer alta<'hed to the i5-incli t(‘lescope. The 
satellites wen‘ compan'd, for lu'ighliKss, among th(‘msc‘lves, 
and a largo numluT of ” settings ” was made* in such a 
manner as to eliininati‘ accidental (‘rrors. 'rhe* ord(‘r of 
brightness was always iii., i., ii., iv., and tlu^ n'sults afford 
no evidenc(^ for any variability during the jx-riod over 
which the observations exl('nd(‘cl, viz. from J.D, 24Kx)oo 
to J.D. 2410928 (C'ircular No. 95 of th<^ Harvard ('ollege 
Observatory). 

V.arl\ble Stars in the Small Magei.lank’ ('loud. — 
.Some time ago it was reported in these' columns that Miss 
Leavitt had newly di.scov(Ted 57 variable stars in the 
small Magellanic cloud. In order to provide mat'<*rial for , 
a closer study of the light-curves of these obj<H*ts, sixte^en 
negatives were taken at Arequipu with th(^ 24-inch Brur<‘ 
telescope, with exposures varying from two to four hours, 
each. When the; plates arrived at C'ambriclge (U.S.A.) in 
January, Miss Leavitt wa.s gnjaily surpris(’'d to line! that, 
in this same region there were hundrc'ds of variahh's which 
had not been seen on tlK.; previous inferior plat(\s. In 
Circular No. qh '^of the Harvard ('olh'ge Observatory the 
number in each half-degree, square of the n'gion is giv(*n, 
and, including thc^ 57 previously announcu'cl, theu'e an; ()jo' 
new variable stars in all. J'his means that within the 
limits of the clouds there is one variable to every 308 stars, 
whereas of the 40,000 stars in the surroun(jing region 
shown on the plates only one in 3300 is apparently a- 
variable, although all have been examined with equal care. 

During the examination of the plates it was found that 
a thirteenth magnitude star, the position of whic'h for 
iqoo-o was R.A. = ih. 6m. is., dt‘c. =:— 72° 45 A5, has a 
large proper motion amounting to in R.A.„ 

-ho'^*42 in dec., and o''-73 in a great circle. 
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SANITATION IN THE TEOPICS.' 

T)ROF. BOYCE and Messrs. Evans and Clarke, of the 
^ Liverpool School of Tropical Medicine, recently re- 
turned from a journey to the west const -of Africa’ the 


object of which was to study the present sanitary condition 
of, and anti-malarial measures practised at,’ Bathurst, 
Conakry, and Freetown, to invosti- 
j^ate how far the teachinfj of Ross 
has therf* been accepted and act<‘d 
upon, and if, as a consequence, th(^ 
health of these communities has im- 
proved diirin^j the last four years. 

'I'his report embodies tile results of 
their observations, lojjfC‘lh(‘r with 
sugf^eslions for the further develop- 
ment of tropical hygiene in the 
future. 

At Bathurst sanitation is clearly 
of no low ord(‘r, the town is well 
laid out, the streets are drained, 
and earth closets are the rule in 
the European quarters ; but in the 
native compounds thei-e are many 
cess-pits which tend to foul surface- 
wells, of which th(n'e are a numbf'r 
still in use, thou^jh there is a ^ood 
public supply from deep wells. 

Anti-mosquito measures have been 
in force since Tqo2, consistinj^ of the 
removal of old tins and rubbish, 
lev'ollinf*' and clearing of roads, ex- 
amination of wells and water re- 
ceptacles for larviO, &c., and the 
more regular use of the mosquito 
net by Europeans. These precau- 
tions have made people think and 
be more careful, and the Europeans, 
it is stated, have been more free 
from malaria than formerly, but 
Culex mosquitoes still abound. ^ , 

Conakry, in French Guinea, is a, comparatively new 
town, well, planned . and laid out. There are no cess-pits 
\ “ R.<fport on the Sanitation and Anti-malarial Mea^wes in Practice in 
Bathurst, Conakry, and Freetown." By Prof. Rubert bovee, Jkf.B., F.R.o., 
Arthur Evans, M.K.C.« 5 ., T..R.C.P., and H. Herbert Clarke, M.A.. B.C. 
(Cantab ), Liverpool School of Tropkal Medicin*!. Memoir xiv. (Uvw- 
pool ; Uni verdty Press. London*. Williamsi and Norga'e, 1905.) 
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of any kind, the pail system being in use, and a pure 
water supply is brought from watercourses 41 kilometres 
distant. In consequence, the private wells have fallen into 
disuse, but they have not been closed or filled up, and 
therefore serve as breeding grounds for mosquitoes. Anti- 
malarial measures do not 
seem to be carried out, mos- 
quito nets are not made use 
of to any extent, and malaria 
is still very rife. The authors 
remark that (p. 20) With 
model water supply under the 
control of the authorities, no 
streams, a good porous soil, 
and perfect sanitation mosqui- 
toes should be got under con- 
trol, and the freedom of the 
Europeans and of the natives 
from malaria guaranteed.’* 
Freetown, in Sierra Leone, 
is not well laid out, and cess- 
pits are the rule. Of these 
there were 2650 in 1897, and 
their number has since in- 
creased, while more than 2000 
of the inhabitants have no 
sanitary accommodation of 
any kind. The street drain- 
age is still imperfect, and 
numerous opportunities exist 
for Anopheles mosquitoes to 
breed ; but this condition of 
things is undergoing gradual 
improvement, and mosquito 
nets are in general use. The 
authors think that the health 
of the Europeans has in con- 
sequence improved, but evi- 
dently no striking result has 
yet been achieved. On the 
I whole, we are disappointed that more definite results can- 
I not be chronicled as the outcome of the health propaganda 


so ably preached by the Liverpool School and its energetic 
staff, but obviously such success as has been attained 
.should prove a stimulus for further effort, and not lead to 
any. relaxation df present measures. The authors fotrnulate 
a number of suggestions for the improvement of the health 
of the districts visited, of which the principal are:'“(i) the 



Fig. 1. — Principal Boulevard in Conakry, tihowlns; factories a'i<l Decauville rails. The main drain is under 

the footpath un the left. 



Fig. a.-A street in Freetown consisting of rock surface, in which there are innumerable pools 

breeding Anopheles (Rainy, season). • . 
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instruction of newcomers in the part played by mosquitoes 
in conyeying malaria, and in the habitual and proper use 
of mosquito nets ; (2) the segregation of the native popula- 
tion away from the European quarters ; (3) the total aboli- 
tion of cess-pits ; (4) the rational and systematic use ^ of 
anti-malarial measures ; (5) the public control of drinking 
water ; and (6) the establishment of laboratories on the spot 
for the study of health problems. R. T. Hewlett. 


IRON AND STEEL INSTITUTE, 

^['HE annual meeting of the Iron and Steel Institute was 
^ held at the Institution of Civil Engineers on May ii 
and 12, and was very largely attended. The report of the 
council, read by Mr. Bennett H. Brough, the secretary, 
shows that the institute continues to make satisfactory 
progress. The membership now amounts to 2000. The 
proceedings began with the adoption of a resolution of 
regret at the death of Sir Bernhard Samuelson, Bart., 
P.C., F.R.S., past president, referred to elsewhere (p. 61). 

After the usual routine business, the retiring president, 
Mr. Andrew Carnegie, inducted into the chair the presi- 
dent-elect, Mr. R* A. Hadfield, whose first duty was to 
present the Bessemer gold medal to Prof. J. O. Arnold 
(Sheffield). 

Mr. R. A. Hadfield then delivered his presidential 
address. It dealt chiefly with the history of metallurgy 
and with those branches of the subject to which his atten- 
tion had been directed, more especially with the alloys of 
iron with other elements. He urged the necessity for 
constant research. In progressive manufacture, tihe com- 
plexity of which increases year by year, there is, in addi- 
tion to the many ordinary difficulties met with, that of 
the solution of^ new problems which constantly present 
themselves. This can only be done by research, which 
should form an actual part of industrial operations, and 
demands almost as much attention as is devoted to the 
manufacturing side. It is more than ever necessary not 
to rest satisfied with the knowledge of to-day, or to think 
that this will satisfy the needs of to-morrow. Rapid and 
great changes are constantly occurring in metallurgy as in 
other branches of scientific knowledge. The thanks of the 
meeting for the address were expressed by Sir E. H. 
Carbutt and Sir William White, K.C.B. 

Mr. S. ^ Surzycki (Czenstochowa) submitted results 
obtained with the continuous open-hearth steel process as 
carried out in fixed furnaces in Poland. The process, 
which has proved eminently successful, is based on the 
principle of the Talbot process, with the essential difference 
that it can be carried out in any fixed furnace of not less 
than 25 tons capacity. The advantages do not consist 
solely in the continuity of the process, but in the longer 
life of the furnace, the higher production and yield, the 
lessened fuel consumption, and the simplicity of the plant. 

A very elaborate paper was read by Mr. R. A. Hadfield, 
the president, describing some experiments relating to the 
effect produced by liquid-air temperatures on the properties 
of iron and its alloys. About eleven hundred specimens 
were tested. The bars, which were prepared with great 
care, were submitted to various heat treatments, the exact 
temperatures being recorded, and then forwarded to Sir 
James Dewar‘s laboratory at the Royal Institution. The 
tests were carried out on a small hydraulic testing machine 
to which the necessary arrangements could be readily 
applied for immersing the specimens in liquid air. The 
results showed that, with certain exceptions, the effect of 
low temperatures is to increase in a remarkable degree the 
resistance of iron and iron alloys to tensile stress, and to 

M highest point to practically 

ml. changes take place even in the softest wrought 
iron. The absence or presence of carbon in ordinary 
carbon steel m which other special elements are not present 
has little in^ence. Subjected to Brinell’s hardness ball 
test, a specimen of Swedish charcoal iron at normal 
temi»ra^re had a hardness number of 90, whereas when 

at about -182 C. this increased to no less than 
“I®*""* hardness of o-8o per cent, carbon 

whl r tetnperature. This almost seems incredible 

when It is remembered that this iron shows by analysis 
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99*82 per cent, of iron, and normally has only 20 to 22 
tons tenacity with 25*30 per cent, elongation. This iron 
becomes brittle to an extraordinary degree under the in- 
fluence of the low temperature *“183® C., whoroas nickel 
tested at the 'same low lcin])erature has improved rather 
than deteriorated, not only in tenacity, whicdi iron also 
does, but in ductility, in which latter quality iron entirely 
breaks down. If nickel, therefore, is present in an iron 
alloy containing but little carbon or comparatively low in 
that element, it acts as a preventive of brittleness, or is 
a very considerable modifier of that objectionable quality. 
This action of nickel is simply marvellous in certain of the 
alloy specimens, for example, in the case of an alloy of 
iron, carbon i*i8 per cent., nickel 24*30 per cent., and 
manganese 6'05 per cent. Here the (luctility is extra- 
ordinary at not only ordinai-y but low t(‘mpcraturcs, prob- 
ably the highest known for any iron alloy, and certainly 
for an alloy having such tenacity as 84 tons per square 
inch. There is still present in lliis alloy 68 per cent, of 
iron, yet the tendency of the latter metal to wander into 
the paths of brittleness is not only entirely checked at the 
liquid air temperature — and this brittleness, as shown so 
clearly in this research, occurs to an extraordinary extent 
in pure iron cooled to —182° C. — but the elongation or 
ductility, already so great, is considerably increased, namely, 
from 60 per cent, to 67-i per cent. There is also an in- 
crease of tenacity in both cases, namely, a rise of from 
10 per cent, to 38 per cent. Thus the nickel present 
enables the bar under this high tension and at —iSs® C. 
to remain far more ductile than the very best of ductile 
iron of one-third the tenacity. Although the action of 
nickel has been specially referred to, it must not be over- 
looked that in this alloy there is also present 6 per cent, 
of manganese, which in its ordinary combination with iron, 
that is, with no nickel present, would confer intense brittle- 
ness upon the iron and render it more brittle than if not 
present. This treble combination of nickel-manganese 
with iron appears to reverse all ihc known laws of iron 
alloys. 

Mr. J. H. Darby (Brymbo) and Mr. George Hatton 
(Round Oak) summarised the recent developments in the 
Bertrand-Thiel process of steel manufacture. This process, 
which was first used in Bohemia in 1894, consists in 
carrying out the preliminary refining In an upper open- 
hearth furnace, and the steel-making is completed in a 
secondary open-hearth furnace. The original plan of 
having furnaces at diffm^iuit levels has not proved so satis- 
factory as having the furnaces arranged in line with a 
mixer at one end. Pig iron of almost any ordinary com- 
position may be used. At Brymbo, with a highly phos- 
phoric pig iron, seven 20-ton charges per day have been 
; attained, and at the Hoosch works in Dortmund ten 
charges per day have been regularly produced. 

At the New York meeting of the Iron and Sti'.el Insti-* 
tute, the paper read by Mr. James Gayley on the appli- 
cation of the dry air blast created quite a sensation in the 
iron industry. Mr. Gayley now gives, in a supplementary 
paper, a record of operations of the Isabella furnaces at 
Pittsburg from November, 1904, to March, 1905, showing 
that the increased iron output and the decreavsod coke con- 
sumption derived from the use of dry air were well main- 
tained. 

The rapid development of the gas engine of recent years 
has given special value to the gas escaping from tho blast 
furnace, previously often described as waste gas. The gas 
leaving the blast furnace carries with it a varying amount 
of gritty dust, which has proved a serious obstacle to the 
successful operation of large gas engines. The various 
methesds of cleaning the gas were described in the paper 
submitted by Mr. Axel Sahlin, who has designed a slowly 
revolving apparatus for the purpose. * 

Dr. O.. Boudouard (Paris) submitted a lengthy account 
of experiments made to determine the fusibility of blast- 
furnace slags. He gave a chart enabling metallurgists to 
determine the fusion temperature of a given alumino-, 
calcic silicate. The information given in this lengthy paper 
IS of great value, inasmuch as one of the most important 
considerations in the satisfactory running of a blast furnace ; 
IS a knowledge of the degree of fusibility of the slag. 

Houghton contributed a note on the ' 
failure of an iron plate through fatigue. The plate was; 
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from the boiler of a portable engine about twenty years 
old. Microscopic examination showed that the effect of 
fatigue stresses on the plate had been to form cracks com- 
mencing as a rule from irregularities on the inner surface, 
which cracks were due to weakness in the cleavage planes 
of the crystals from continual slipping, and to a less 
degree to some loss of adhesion between the crystals. 
Some of the crystals appeared to have been broken up, and 
the slag flaws seemed to have a restraining effect on the 
progress of the cracks. 

Mr. B. H. Thwaite (London) directed attention to 
accidents due to the asphyxiation of blast-furnace work- 
men, and described an apparatus for the rapid detection 
of the presence of carbon monoxide in air. 

Prof. F. Wiist and Mr. F. Wolff (Aachen) submitted a 
paper on the behaviour of sulphur in the blast furnace. 
They showed that, contrary to the generally held opinion, 
the sulphur in the coke does not reach the level of the 
tuyeres of the blast furnace without undergoing alteration, 
but a great portion of it is previously volatilised by the 
ascending gases. It is then largely absorbed from^ the 
gases by the descending charge, and in this condition 
arrives in front of the tuyeres. Up to 800° the sulphur 
is principally absorbed by the oxides of iron from _ the 
sulphur-laden gases, while from 800° upwards the position 
is reversed, and the lime becomes the chief absorbent of 
the sulphur. 

Reports of research work carried out during the past 
vear bv Dr. H. C. H. Carpenter (National Physical 
Laboratory), by Mr. J. C. Gardner (Birmingham), by Mr. 

F. Rogers (Cambridge), and by Mr. Gunnar Dillner and 
Mr. A. F. Enstrom (Stockholm), holders of the Carnegie j 
research scholarships, were submitted. Dr. Carpenter ' 
dealt with the types of structure and the critical ranges 
on heating and cooling high-speed tool steels under vary- 
ing thermal treatment. 

in the light of the author’s experiments the rationale of 
the advantageous presence of tungsten and molybdenum in 
high-speed tool steels appears fairly evident. The action 
of either of these elements consists in hindering, under 
certain conditions, and in altogether preventing, under 
suitably chosen conditions, changes in iron carbon alloys 
which would have for their result the softening of the 
material and its consequent unfitness for tool steel use. 
By suitable heat treatment it is possible to arrest the 
softening process at any desired stage, and thus obtain an 
alloy of any desired hardness. The metallographical 
results of the investigation are extremely interesting. 
They show that in spite of comparatively large percentages 
— up to 17 per cent, or 18 per cent. — of special elements, 
iron and carbon still remain as the all-important factors in 
determining the types of structure of high-speed tool steels. 
Except that the polyhedral or “ austenitic ” type of struc- 
ture has never been obtained alone in a pure carbon steel, 
the types of the high-speed tool steels might all be obtained 
from pure iron carbon steels by appropriate thermal treat- 
ment. The austenitic structure appears to be that of the 
nose of the tool in actual use. Put briefly, the hardening 
of rapid tool steels at the present time appears to involve 
two factors, viz. (1) the widening, splitting, or lowering 
of the critical ranges by the special alloy element, and 
(2) the complete, or practically complete, suppression of the 
widened, split, or lowered range by a mild quenching, e.g. 
in an air-blast. 

Mr. G. Dillner and Mr. A. F. Enstrom dealt with the 
magnetic and electric properties of sheet steel and steel 
castings. The results obtained have rendered it possible 
to make some comparisons as to the relative suitability 
of the different iiiethods for producing a soft steel for 
electrotechnical purposes (sheet material). It has appeared 
that Bessemer steel has a lower magnetic quality than 
open-hearth steel. On comparing basic and acid open- 
hearth steel, the basic steel has been found to be preferable 
and scarcely inferior to Lancashire iron. The reason why 
the Bessemer material is inferior in quality to the open- 
hearth sheets may possibly be that the Bessemer steely has. 
a greater opportunity of dissolving gases when the air is 
passed through the bath of molten metal.^ ^ In general, basic 
steel does not contain such large quantities of silicon and 
manganese as acid steel, and at the same time it is possible 
to get a lower percentage of carbon in the first , tnehtiqned 
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metal ; these facts may cause the hysteresis loss to be lower 
in basic than in acid steel. 

Mr. J. C. Gardner dealt with the effects caused by the 
reversal of stresses in steel, and Mr. . F. Rogers submitted 
memoirs on troostite and on the heat treatment of steel. 

It was announced that Andrew Carnegie research 
scholarships for this year, of 50Z. each, were awarded to 
P, Breuil (Paris), Dr. H, C. H. Carpenter (National 
Physical Laboratory), E. G, L. Roberts and E. A. Wraight 
(London), and W. Rosenhain (Birmingham), and that 
scholarships, each of the value of lOoZ., were awarded to 
H. C. Boynton (Cambridge, U.S.A.), L. A. Guillet (Paris), 
and VV. H. Hatfield (Sheffield). 

The council carefully examined the reports of the re- 
search work carried out by the holders of the Carnegie 
research scholarships during the past year, and decided 
that the report prepared by Dr. H. C. H. Carpenter 
(National Physical Laboratory) was deserving of the gold 
medal. The council also decided that special silver medals 
should be awarded for the research carried out conjointly 
by Mr. Gunnar Dillner and Mr. A. F. Enstrom (Stock- 
holm). The researches submitted by Mr. Gardner and 
Mr. Rogers were highly commended. The medals were 
presented by Mr, Carnegie at the banquet on May 12 at 
the Hotel Cecil, when 500 gentlemen were present. 

During the meeting it was announced that Mr. Carnegie 
would give to the institute a further sum of 5000Z. to cover 
the cost of printing the reports submitted by the Carnegie 
research scholars. 

HIGHER EDUCATION IN LONDON 

U ECENT events inspire hope in the future of higher 
education in London. The report presented by Sir 
Arthur Rucker, F.R.S., principal of the University of 
London, at the celebration of presentation day on May 10, 
and the speech of Lord Londonderry in proposing “ The 
Institution of Mining and Metallurgy ” at the annual 
dinner of its members, are both highly encouraging and 
indicative of the growing importance attached in ^ the 
metropolis to education of university standing, especially 
in science and technology. 

Sir Arthur Riickor, in the course of his report, dealt in 
detail with the operations of the Universit]^ of London, 
and was able to show that some of the preliminary work 
done since the re-organisation of the university has begun 
to bear fruit in the academic year now approaching its 
termination, and that the activity of the university has 
been extended in several directions. The question of the 
conditions of entrance to universities has been prominently 
before the public during the year, and a very important 
step has been taken by the Universities of Oxford, Cam- 
bridge, and London, which have agreed upon a scheme 
for the mutual recognition of the certificates given for 
their respective entrance examinations. Already twenty- 
five persons have been matriculated as students of London 
University under this agreement. Considerable progress 
has been made, also, with the project for the concentration 
of the teaching of the preliminary and intermediate studies 
of medical students in a few centres under the control of 
the university. Arrangements are in progress under the 
auspices of the university for establishing centres at Uni- 
versity and King’s Colleges, and Mr. Alfred Beit has 
given a munificent donation of 25,000!. in aid of the 
scheme for the establishment of a third centre on the 
South Kensington site. It is much to be hoped that this 
generous gift will be supported by other large subscrip- 
tions. It is a matter of vital interest to the public that 
the unique opportunities for medical education afforded by 
the great metropolitan hospitals shall not be wasted, and, 
if they are to be utilised, it is essential that the w^holo 
curriculum of medical education shall be easily accessible 
to London. It is necessary, continued Sir Arthur Rucker, 
that medical education shall receive public help similar to 
that which is ungrudgingly given to engineering. It is 
not too much to ^ay that medical men do^ more unpaid 
work for the public than do the members of any other 
profession, and that, in refen, less help has been givejj 
by the pubKc to medical . education, in London at all 
events, than tO any: other of the principal br^ches, qf 
applied science.! Xat-ge as the gifts to the universi^^ afe 
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it is unfortunately true that much money is needed to 
make up for the neglect of university teaching in London 
in the past. Though the increase in the Government 
grant to university colleges will be of great value, the 
equipment of both University and King’s Colleges needs 
improvement, and the salaries of the professors are quite 
inadequate. The whole question of retiring pensions, to 
which a private donor has just devoted 2,000,000!. in 
America, is untouched in London. 

After the presentation for degrees at the University of 
London, there was a reception at Bedford College. The 
occasion is alwaj^s one for the assembling of the friends 
of the higher education of women in London, and about 
five hundred guests were received by the principal, Mrs. 
James Bryce, and Mrs. Leonard Darwin. The students 
who were presented at the university included eight for 
science degrees. The college authorities are contemplating 
a great re-building scheme, for the lease of the present 
premises in Baker Street is almost on the point of ex- 
piring, and an appeal is being made for a quarter of a 
million sterling, of which 100,000!. would be devoted to 
endowing a college capable of accommodating five hundred 
students. 

Lord Londonderry, in his speech at the annual dinner 
of the Institution of Mining and Metallurgy, referred to 
the work of the committee appointed by the Government 
to consider the coordination of the Royal College of Science 
at South Kensington with other institutions for higher 
scientific and technological instruction in London. An 
interim report has been presented by the committee. The 
Government has definitely informed the committee that, 
provided satisfactory arrangements can be arrived at for 
the due coordination of the work of the various higher 
scientific teaching institutions in London and elsewhere, 
and provided that guarantees are obtained for the adequate 
management of what will practically be a congeries of 
highly organised technical courses, and for the provision 
of a thoroughly satisfactory annual income for the upkeep 
of a great centre for this higher work, the Government 
is prepared to entrust the management of the Royal 
College of Science, including the Royal School of Mines, 
to a committee to be newly established for the purpose. 
This procedure, it is expected, will bring the work of the 
Royal College and School of Mines into the closest possible 
relations with that of the other higher teaching institu- 
tions, so that a higher degree of cooperation and coordin- 
ation may be attained in this important portion of the 
educational field. Lord Londonderry announced that he 
has good grounds for believing that the Chancellor of the 
Exchequer has been considering the financial aspect of the 
new condition of things that will be brought about in re- 
gard to the Royal College of Science if the changes out- 
lined actually take effect, and that a reasonable increase 
in the sums at present annually devoted towards the ex- 
penses of the Royal College of Science will be made. Thus 
the Royal College, in its immensely enhanced possibilities 
of usefulness owing to its large new buildings, will be able 
to bring to the common aim, not only its fabric and its 
excellent equipment, and, of course, its good will and 
prestige, but also a satisfactory annual income as a sub- 
stantial contribution to what must be the heavy annual 
expenditure involved in the great w^ork to be carried on 
for higher scientific and technological education in the 
metropolis. 

As Mr. Haldane, the chairman of the committee referred 
to by Lord Londonderry, said on the same occasion, there 
is now a prospect of the establishment of such a school 
of mining and metallurgy as will make London the first 
city of the Empire in point of education in these matters. 


UNIVEESITY AND EDUCATIONAL 
INTELUGENCE. 

Cambridge. — Some five or six years ago a special com- 
mittee was ealled together at Cambridge, and an effort 
was made to obtain the cooperation of the colleges and 
the town and county councils in a scheme for the improve- 
ment of^ the milk supply of Cambridge. The committee 
had^ as its primary object the eradication of tuberculosis, 
beginning with bovine tuberculosis, from the county of 
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Cambridge. Concurrently it took up the question of the 
housing of cattle, the sterilisation of milk, the methods 
of storage and distribution of milk, and the question of 
what milk should be refused by the colleges and by private 
purchasers. All these points were considered, not only 
with regard to tuberculosis, but also in connection with 
other infectious diseases, c.g, diphtheria, scarlet fever, and 
typhoid fever. The Cambridge Town Council undertook 
to pay the expenses of a veterinary surgeon, and the follow- 
ing colleges undertook to consider the matter favourably, 
and in most cases offered a certain annual subven- 
tion : — Gonville and Caius, Trinity Hall, King’s, Christ’s, 
Sidney, Emmanuel, Downing, and Girton, but the larger 
colleges stood out, and the scheme fell through. 

Prof. Woodhead, in an interesting article in the Cam- 
b ridge Review of last week, raises the question whether 
some such scheme should not be revived, and points to 
the recent outbreak of scarlet fever, which was especially 
prevalent in one or two colleges, as an instance of a 
disease which might easily have been avoided if the com- 
munity had taken proper precautions. 

It is proposed to erect a building containing examination 
rooms on a site on the north-east corner of the museum 
grounds. At present the university is put to groat cost 
in hiring rooms which, apart from their expense, are not 
well adapted for examinations. The syndicate appointed 
to consider this question estimates that for a sum of 
7500!. it could provide for all examination.s held in the 
university throughout the year, except, perhaps, for a week 
or two in June and December. 

The Vice-Chancellor announces the generous offer of the 
Drapers’ Company to find the sum of 5000!. towards the 
cost of a building for the department of agriculture pro- 
vided that a further sum of 5000!. is raised by voluntary 
subscriptions by the end of the current year. 

The long vacation course in pathology, public health, 
and pharmacology will begin on Monday,' July 3. Special 
courses of lectures have been arranged on phagocytosis, 
by Prof. Woodhead, with the assistance of Mr. W. Malden ; 
on illness caused by unsound food, by Mr. H. E. Durham ; 
on diphtheria, agglutinins, precipitins and hmmolysins, by 
Mr. G. S. Graham-Smith ; and on protozoa and protozoal 
diseases, by Dr. Nuttall. Further information about these 
courses may be obtained by writing to Prof. Woodhead, 
The Museums, Cambridge. 

Special courses on physiology, osteology, human 
anatomy, and histology will be given during the long 
vacation by Mr. Barcroft and Mr. Cole, Dr. Bnrelay-Smilh, 
Dr. A. Hill, and Mr. Manners-Smith. These will begin 
on July 5. 


The jubilee of Cheltenham Ladies’ College was cele- 
brated on .Saturday last, and a new science wing was 
declared open. The new laboratories and lecture-rooms 
have been erected at a cost of 18,000!., and include rooms 
well equipped for the teaching of physics, chemistry, and 
botany. 

The following resolution was carried at a meeting of 
the council of the Royal College of Surgeons of England, 
held on Thursday last : — “ That it be referred to the Com- 
mittee of Management to consider and report as to the 
desirability of treating chemistry, physics, and biology as 
subjects of preliminary education, and of requiring" that 
an examination in them should be passed before the re- 
cognition of the commencement of medical studies, and to 
report further as the desirability of the two colleges 
approaching the Universities and other examining bodies 
with the view of adopting a five years’ curriculum of pro- 
fessional study from the date of passing the Preliminary 
Science Examination.” 

Ax entrance scholarship in science, value 48Z. for three 
years, will be awarded by the council of Bedford College 
for Women (University of London) on the result of an 
examination to be held June 28— 30. Full particulars can 
be obtained from the principal, and forms of entry must be 
received by June 12. The council, on the recommendation 
of the Reid trustees, will award the Reid fellowship in 
June to a g^raduate of the University of London who is 
also an associate of Bedford College. Applications should 
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be received by the hon. secretary of ihe Reid trustees by 
May 30. -Miss Alice Ravenhill ' is to begin a course of 
lectures on May 18, at 4.30 p.ni., on the “ Teaching of 
Hygiene.’' 


SOCIETIES AND ACADEMIES. 

London. 

Chemical Society, May 4. — Prof. R. Meldola, F.R.S., 
president, in the chair. — Notes on sodium alum : J. M. 
Wadmore. The author has confirmed the observations of 
Augd, Zellner, and Dumont as to the existence and certain 
of the properties of sodium alum. — Camphoryl-/?5c«c2o- 
semicarbazide : M. O. Forster and H. E. Fierz. _ This 
compound was obtained by reducing camphorylnitroso- ; 
/)sc«do-carbamide with zinc dust in dilute acetic acid it 
condenses readily with aldehydes and ketones, yielding 
products characterised by high specific rotatory powers. — 
Some derivatives of anhydracetonebenzil : F. R. Japp and 
J. Knox. Descriptions of the condensation products of 
benzil with certain unsaturated ketones are given. — ^The 
dihydrocyanides of benzil and phenanthraquinone, part ii. : 
F, R. japp and J. Knox. — condensation product of 
mandelonitrile : • F. R. Japp and J. Knox. It is shown 
that Minovici’s compound, (Ber., 1S99, xxxii., 

2206), obtained by saturating mandelonitrile in dry ether 
with hydrogen chloride, is identical with the substance 
obtained by Japp and Miller by the action of hydrogen 
(‘hloricle on a solution of benzil in alcoholic hydrocyanic 
acid (Trims. Chem. Soc., 18S7, li., 29). — Action of hydra- 
zine on unsaturated 7-diketones : F. R. Japp and J. 
Wood. 'I'he authors have used Paal and Schulze’s re- 
action to distinguish the configurations of certain analogous 
unsaturated diketones. By this means they have obtained 
confirmatory evidence for the configuration assigned by 
Japp and Klingemann to the two modifications of 
a/8-dibenzo\istyrene and of dibenzoylstilbene. — ^The syn- 
thesis of substances allied to adrenaline : H. D. Dakin. 
— Methylation of ;^-aminobenzoic acid by means of methyl 
sulphate : J. Johnston. — ^I'he atomic weight of nitrogen ; 
R. W. Gray. By the examination of (i) the relative densi- 
ties and compressibilities of nitric oxide and oxygen, and 
(2) the decomposition of nitric oxide with finely divided 
nickel, a mean value of 14-006 (which is regarded as 
possibly too low) was found for this constant. — ^Thc methyl- 
ntion of gallotannic acid : O. Rosenheim. A penta- 
methyl-derivative was obtained, by methylation with methyl 
sulphate, and this on hydrolysis furnished a mixture of 
tri methyl- and dimethyl-gallic acids. — The interaction of 
hydrogen sulphide and sulphur dioxide : W. R. Lang: and 
C. Carson. An investigation of Wackenroder ’s solution 
showed that the action of hydrogen sulphide produces first 
sulphur and water, and that by the further action of 
sulphur dioxide on sulphur polythionic acids are produced. 
— The* formula of cyanomaclurin : A. G. Perkin. It is 
now found that the formula Cj-Hi.O*. is to be preferred 
in place of formerly used. 

Paris. 

Academy of Sciences, May 8.— M. Troost in the chair. — 
The increase of the rotatory power of fatty molecules in 
passing to the state of cyclic compounds : A. Haller and 
M, Desfontaines. A comparison is given of the rotatory 
powers of alkyl esters of jS-methyladipic add with the 
f‘sters of the corresponding ^-cyclopcntanonecarboxylic 
acids, the rotations of the latter being found to be about 
thirty times those of the former. The densities and boil- 
ing points of the various esters under examination are also 
given. — On a new synthesis of oxalic acid : H. Moissan. 
It has been shown in a previous paper that whilst per- 
fectly dry carbonic acid is without any action upon 
potassium hydride, in the presence* of a minute trace of 
water the two substances react with the quantitative 
formation of potassium, formate. It is now shown that if 
this reaction is allowed to take place at a higher tempera- 
ture, $0® C., a mixture of potassium formate and oxalate, 
is produced. The oxalic acid formed was separated, and 
•its identity proved by analysis and numerous reactions. — 
Endoglobular pseudo-hematozoa : A. Laveran* As some 
[of the normal elements of blood, more or loss modified in 
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their appearance, have on more than one occasion been 
mistaken for endoglobular hematozoa, a detailed account, 
with diagrams, is given of some of the more common cases 
leading to this error. — On the magnetic hysteresis produced 
by an oscillating field superimposed on a constant field : 
P", Duhem. A theoretical investigation completing a 
former paper on the .same subject. — Geodesic and magnetic 
work in the neighbourhood of Tananarive : P. Colin. 
The triangulation of the rectangular section between the 
south and west of Tananarive has been completed at sixty- 
seven points. At the same time magnetic observations 
have been carried out at twenty-six stations, a tabular 
view of the results being given. — ^The oscillations of rail- 
way carriages on entering and leaving a curve : Georges 
Marie. — Observations of the Giacobini comet (1905 a) 
made with the large equatorial of the Observatory of 
Bordeaux : Ernest Esclanson. — On Voss surfaces and 
non-Euclidcan geometry : Alphonse Demoulin. — On the in- 
determinate equation + = : Ed. Maillet. — On some 

points in the theory of numbers and the theory of func- 
tions : Georges Remoundos. — On a new spectrum 

observed in gadolinium : G. Urbain. The author, having 
obtained a specimen of gadolina of such purity that twenty 
successive fractions gave the same value for the atomic 
weight, has examined the spectrum. There is no absorp- 
tion spectrum in the visible region, but there are some 
strong absorption lines in the ultra-violet. The ultra-violet 
phosphorescence given by this gadolinium in the kathode 
rays proved to be the same as that attributed by Sir W. 
Crookes in 1898 to a new element named by him 
victorium. The author proposes to submit the question 
as to the identity of gadolinium and victorium to further 
experiment. — On the triboluminescence of potassium 

sulphate : D. Gernez. The experiments of the author are 
not in accord with those of Bandrowski on the same sub- 
ject. The emission of light appears to be the result of 
breaking up of crystals already formed, and if due pre- 
cautions against shock be taken, the phenomenon is not 
observed at the moment of separation of the crystals from 
their mother* liquor. — The specific volume of a liquid ^ in 
a capillary space : M. Ponsot. — On the electrical resist- 
ance of metallic wires for high-frequency currents ; Andrd 
Broca and M. Turchini. The authors have compared the 
rc.sistances obtained experimentally with those calculated 
from Lord Kelvin’s formula. For non-magnetic metals, 
copper and platinum, the deviations from the law calcu- 
lated by Lord Kelvin are small for moderate frequencies. 
These deviations, however, are greater than the experi- 
mental error, and follow a definite law. — ^A new method of 
calculating the exact molecular weights of liquefiable gases 
from the experimental determination of their densities : 
Philippe A. Guye. The method described, the detailed 
proof of which is reserved for a later paper, has been 
applied to the cases of carbon dioxide, nitrous oxide, 
sulphur dioxide, hydrochloric acid, and acetylene. The 
\-alues for the atomic weights of carbon, hydrogen, sulphur, 
and chlorine agree very closely with those determined by 
chemical methods. The' value for nitrogen (14-006) is lower 
than the value deduced from chemical data (i4*04)» 
there is reason to suppose that the latter is too high, — ^The 
action of potassammonium upon barium bromide : A. 
Joanni9. The reaction has been found to be in accord- 
ance with the equation 

BaBr^ + 2 N H^K = 2KBr + H.-F Ba(NH2)o. 

— On the colloidal forms of ferric chloride : G. Malfitatio. 
— The electrolytic reduction of the nitrodnnamic acids : 
C. Marie. Meta- and para-nitrocinnamic acids give by 
electrolytic reduction in alkaline solution the correspond- 
ing azoxy acids. The position of the nitro or the amino 
group has a marked influence on the ease with which the 
hydrogen is added to the lateral chain, Para derivatives 
give hydrocinnamic compounds much more easily than the 
corresponding nieta compounds. — ^The action of carbon 
monoxide upon silver oxide, ^ and its application to the 
determination of small quantities of carion monoxide in 
the atmosphere : Henri Dejust. Silver oxide, dissolved 
in ammonia, is immediately reduced by traces of carbon 
monoxide. The author proposes a colorimetric method 
based on this reaction for the estimation of minute traces 
of carbon monoxide in the air. — On strontium ammonium : 
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M. Roederer. Strontium ammonium is prepared in a 
similar manner to the compounds of ammonia with ^rium 
and calcium, and has the analogous formula Ba(NH.,V— 
Osmosis through tubes of fused quartz; G. Belloc. The 
passage of gases through quartz tubes appears to be the 
result of a kind of devitrification caused by moisture and 
high temperature, the tendency to crystallisation being 
clearly made out under the microscope. — On a new osmium 
compound and a new reaction for osmium ; ^ Piiierua 
Alvarez. The process is based on the formation^ of a 
green compound of hydriodic acid and osmium iodide of 
great tinctorial power. — The action of alkalis on aqueous 
solutions of acetol : Andr^^ Kling. The behaviour of acetol 
on neutralisation with bases seemed to point to its being a 
pseudo-acid, and this view was confirmed by a study of 
the changes in its electrical conductivity. — On the 
saccharification by malt of artificial starch : Bug. Roux. 
— The action of metal ammoniums on the halogen deri- 
vatives of methane : E. Chablay. The equation 

2NH;,Na-[- 2Cfl,;Cl = 2NaCl+CH4-j-CH,,.NH2 + NH3 

was found to represent the reaction between methyl chloride 
and sodium ammonium. The reactions with chloroform 
and iodoform were more complicated. — On the use of metal 
ammoniums in organic chemistry : the formation of 
primary amines : Paul Lebeau. — ^On a new method ^ of 
characterising the purity of milk based on the estimation 
of the ammonia : A. Trillat and M. Sauton.^ Ammonia 
should not be present in normal pure milk ; its presence 
is evidence of pollution. — On polymorphic transformations 
bv mechanical action ; Fred. Wal'lerant. — On the state of 
preservation of minerals in arable earth : M. Cayeux. In 
opposition to the views of MM. Delage and Lagatu, the 
author finds that minerals in an altered state are always 
present in arable earth. — New species of endophytes of i 
orchids : Noel Bernard. — ^The culture of Morchella Ch. 
Repin. — The elective action of chloroform on the liver : 
M. Doyon and J. Billet. — On the toxicity of the' urinary 
alkaloids : H. QuIUemand and P. Vranceano. — The 
estimation of the sugar in the blood at the moment of 
accouchement in the goat without udders ; M. Porcher. 
— ^The influence of sexuality on the nutrition of Bomhix 
mori at the later stages of its evolution. The localisation 
of the glycogen, fat, and soluble albumen in the course 
of nymphosis : C, Vaney and F. Maignon. 


DIARY OF SOCIETIES. 

THURSDAY, May iB. 

Royal Society, at 4.3o.--On Lesage’s Theory of Gravitation and the 
Repulsion of Ltght : Prof G. H. Darwin, F.R-S. — The Atomic Weight of | 
Chloriue ; an Attempt to Determine the Equivalent of Chlorine by direct 1 
burning with Hydrogen : Prof. H. B. Dixon, F.R.S., and E. C. Edgar. I 
— ^The Flow of the River Thames in Relation to British Pressure and 
Rainfall: Sir Norman Lockyer, K.C.B., F.R..'>., and Dr. W. J. S. 
I^ocfcyer. — Thoriaoite, a New Mineral, from Ceylon: Prof. W. R. 
Bunstan, F.R.S., and G. S, Blake . — A Modified Apparatus for the 
Measorement of Colour, and its Application to the Determination 
of the Colour Sensations: Sir William Abney, K.C.B., F.R S.— 
Further Observations on the Germination of the Seed of the Castor Oil 
Plant {Riemus communis)'. Prof. J. Reynolds Green, F.R.S , and 
H. Jackson.— -On the EjSerent Relationship of the Optic Thalamus and 
Better’s Nucleus to the Spinal Cord, with Special Reference to the 
Cerehellar Influx Theory JHughlings Jackson) and the Genesis of 
Decerebrate Rigidity (Sherrington) : Dr. F. H. Thiele.— -On Reciprocal 
Innervation of Antagonistic Muscles. Eighth Note: Prof. C S. Sher- 
rin^ton, F.R.S.— The Structure and Function of Nerve Fibres. Pre- 
liminary Communtcatton and Addendum ; Prof, G. S. Macdonald.— On 
the Occurrence ol Ano^&eies iMysomyiE) Lisioni in Calcutta : Major 
A. Alcock, F.R.S., and Major J. R. Adie. — On the Chemierd 

Mechanism of Gastric Secretion : Dr. J. S. Kdkins. — Contributions to 
the Physiology of Mammalian Reproduction. Part I. The CEstrous 
Cycle in the Dog. Part It, The Ovary as an Organ of Internal 
Secretion : F. H. A. Marshall and W. A. Jolly. 

Royal Institution, at c.— Flame : Sir Jame^i Dewar, F.R.S. 

Society of Art.s, at 4.30— Plague in India: Dr, C. Creighton. 

Faraday Society* at B.— An Application to Electrolytesof the Hydrate 
Theocy of Solutions ; Dr. T. M. Lowry. 

FRIDAY. May ig. 

Royal Institution, at g.— The Native Races of the British East Africa 
Protectorate : Sir Charles Eliot, K.C.M G. 

lipiDSMiOLOGTCAL SOCIETY, at 8.30.— Phthisis Rates: their Significance 
and their Teaching: Dr. A. Ransome, F.R.S. — Demonstration of a I 
New Method for Recording the Incidence of Infectiou.s Disease: I 
C. H. Cooper. 1 
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SATURDAY, UA.Y zo. 

Royal Institution, at 3.— The Evolution of the King.ship in Early 
Society : Dr. J. G. Frazer. 

MONDAY, 2 '^, 

Society of Arts, at 8.— The Uses of Electricity in Mines : H. W. 
Ravenshaw. 

Victoria Institute, at 4.30.— Minerals and Metals of the Old lesta- 
ment : Cavaliere W. P. Jervis^ 

rUESDA y . May 23. 

Society of Arts, at 4.30 —The Cape to Cairo Railway : Sir Charles 
H. T. Metcalfe, Bart. 

Anthropological' Institute, at 8.15.— The Great Zimbabwe: Franklin 
White. lVEDNESDAV,UhY 

Linnean Society, at 8.— Anniversary Meeting. 

Geological Society, at 8.— Ou the Igneou.s Rocks occurring between 
St. David’s Head and Strumble Head (Pembrokeshire) : J[. V. EUsden.— 
(i) The Rhffitic and Contiguous Deposits of Glamorgan.shire ; (a) On the 
Occurrence of Rhaetic Rocks at Berrow Hill, near Tewkesbury 
(Gloucestershire): L. Richardson. 

Society of Arts, at 8.— Modern Lightning Conductor.^: KiUingworth 
Hedges. THURSDA Y, May 25. 

Royal Society, at 4.30.— Croonian Lecture on ‘‘ The Globulin.s ” : W. B. 
Hardy, F.R.S. 

Royal Institution, at 5.— Electro-magnetic Waves: Prof. J. A. Flem- 
ing, F.R.S. 

Institution of Electrical Engineers, at 8.— Wireless Telegraphy 
Measurements: W. Duddell and J. E. Taylor. 

FR/DA Y, May 26. 

Royal Institution, at 9.— The Development of Spectro-chemistry : 
Prof. J. W, Briihl. 

SATURDAY, May 27. 

Royal Institution, at 3.— The Evolution of the ICingship in Early 
Society : Dr. J. G. Frazer. 
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TRE UROFRELES MOSQUITOES OF INDIA. 

*‘1 Monograph of the Anopheles Mosquitoes of India. 
By S. P.. James and Dr. W. G. Liston. Pp. 132 
and plates. (Calcutta and London : Thacker and 
Co.) Price 245. net. 

T here is one feature in which this book far 
surpasses any other devoted to mosquitoes, viz. 
the coloured plates. The authors and their artist, 
Dr. Turkhud, are to be congratulated on the excel- 
lence of these pictures. It will be now possible to 
compare an Indian Anopheline with a plate, and with 
practical certainty to be sure of its idcntit3^ , The 
same could not be said of any representations of 
mosquitoes hitherto produced. These plates are 
beautifully executed, and depict faithfully the bands 
on the palpi, the spots on the wings, and the leg 
markings. It is a pity that some few Anophelines 
are not represented, but of these we have, of course, 
the systematic description. . . 

The book is divided into two parts : (i) general, 
(2) systematic. The first chapter gives a general 
account of mosquitoes, egg, larva, nymph, and ex- 
ternal anatomy of the imago. The description is clear 
and adequate for medical men, for whom the book is 
primarily written. We think perhaps a short account 
of the internal anatomy might have been added, as a 
knowledge of this is so important. The chapter ends 
with a short account of Theobald’s classification of 
mosquitoes, which the authors are unable to accept. 
Instead of dividing the subfamily Anophelina into 
twelve genera as Theobald has done, they place them 
all (at least the Indian ones) in the old genus 
Anopheles. We cannot help thinking that this, in 
spite of some of the difficulties of Mr. Theobald’s 
classification which they point out, is a retrograde 
step. The authors deal with a total of twenty-four 
Indian species ; the total number of Anophelines, how- 
ever, now amounts to nearly a hundred, and, to say the 
least, it would be very inconvenient, if not impossible, 
to deal with these if we placed them all in a single 
genus. In some of these, e.g, Lophoscelomyia, 
Chris tya, the difference in scale structure is so marked 
from, for example, a typical Myzomyia that we prefer 
to follow Mr. Theobald and put them in separate 
genera. Again, we do not know whether the authors 
would propose, ignoring scale structure, to arrange 
the rest of the Culicidae in a single genus, Culex, and 
take no notice of the obvious differences in scale 
structure, e.g. between Mucidus and Culex, or be- 
tween Stegomyia and Culex. We think, to be logical, 
they should do so, and try to classify them by palpal 
bands and leg markings ; but this would be well-nigh 
impossible. We think the authors would have made 
their position more secure if they had been content 
witp. placing in the same genus only those in which 
they failed to recognise the differences in scale struc- 
ture defined by Mr. Theobald. It may be granted 
that doubts sometimes arise, but we cannot regard 
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this as an excuse for merging into a single genus 
those in which the differences are well marked and 
easily appreciable. 

The second chapter contains a synoptic table of the 
Indian species of Anophelines, based upon the author’s 
classification according to palpal bandings, wing 
spots, and leg markings; the chapter concludes with 
a description of the method of identifying Anopheline 
larvae. The essential points are very clearly set forth, 
and there follows a classification — a modification of 
that originally constructed by Stephens and Christo- 
phers. One point noticeable as showing that even 
all the Indian Anopheline larvae are as 3^et unknown 
is that the table only contains eighteen species, 
whereas the table of imagines contains tw'enty-four. 
This table should be of great assistance in helping 
actual workers in identifying their catch of larvae 
from any source. 

The third chapter is devoted to the habits of 
Anophelines. These most interesting questions are, 
as the authors admit, only beginning to be studied, 
and now that a book of this kind enables observers 
to identify their mosquitoes, we may expect much 
light on these questions — questions of vital import- 
ance, but to which many pay no attention. One of 
the most interesting problems is the distance of flight 
of Anophelines. Christophers and myself found in 
Africa instances which proved conclusively that nor- 
mally the flight of Anophelines was quite a restricted 
one, to be counted in yards and not in miles, as was 
not uncommonly stated. A striking example of this 
we found in the central portion of Freetown, Sierra 
Leone. Although w’e lived there for several months 
during the dry and rainy seasons, we never discovered 
Anophelines in our rooms, yet a quarter of a mile 
away they existed in myriads in the native huts ; and 
many other similar instances were observed .by us. 
Yet in Mian Mir observations are quoted to show 
that P. fuliginosus will on occasions fly two and a 
quarter miles, and M. rossii three-quarters of a mile. 
But, of course, the conditions at Mian Mir are very 
different— in one case an open plain, in the other a 
crowded town. Closely bound up with this problem 
is the question of dispersal of Anophelines. Two of 
the most important means are (i) by, flight, (2) “by 
a gradual spreading, by short stages, from areas in 
which they are abundant.” This latter method is, it 
seems to us, one of the most important and over- 
looked by those who have no intimate knowledge of 
mosquito habits, but who readily draw up schemes 
for their wholesale destruction. We agree with the 
authors when they state, “ observers who consider 
that Anopheles can be materially reduced in numbers 
by the obliteration of all breeding places in the imme- 
diate vicinity of dwellings, rely chiefly upon the sup- 
positions that the range of flight of these insects is 
very limited and that they do not disperse any 
considerable distance from their breeding grounds. 
It would appear from the observations just recorded 
that such suppositions are incorrect, and if this is so, 
the task of materially reducing the number of 
Anopheles iii any place will undoubtedly be: one of 
great tnagnitude. 
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Again, granted that Anophelines have been dimin- 
ished in numbers in a certain area, it by no means 
follows that the malaria will be diminished. We could 
furnish many instances observed by us in Africa where 
Anophelines were extremely scanty (but present) yet 
the malarial index was high. In fact, it is not 
always possible to trace any relation between the 
number of Anophelines and the value of the malarial 
index, although on the contrary it often is so. 
Finally, w^e may point out that we have at our dis- 
posal an accurate and easily applied method of 
determining whether anti-mosquito measures have 
diminished malaria. It is now universally accepted 
by medical men, but not generally knowm to the lay- 
man, that the great source of malaria in the tropics 
lies in the native children, who to the outward eye 
show no signs of ill-health, though they contain in 
their blood malarial parasites. The malarial index 
or endemicity is the percentage of children under ten 
years of age that harbour parasites. It is not 
uncommonly 100 per cent. 

If, then, the anti-malarial measures have reduced 
malaria, this figure must decrease. If malaria has 
been abolished it must be zero. (It is hardly 
necessary to state that, in determining this index, 
children of the same age must be selected for com- 
parison, and the comparison must be made at the 
same time of the year before and after operations; 
such precautions are obvious, and are, of course, 
always taken by those engaged in such observations.) 
To sum up, no facts are convincing where this proof 
is not adduced. If the malarial endemicity is reduced 
to zero, then anti-mosquito measures have been 
completely successful — ^but not until then. 

Let us return, however, to the book. We think it 
w’ould have been advantageous, considering the great 
importance of the subject, if the authors had compiled 
a tabular statement of those species that are known 
to 'transmit malaria in nature, though the data on this 
'point can be found by search. At present, then, out 
of twenty-four Indian Anophelinse it has only been 
shown that three convey malaria in nature, viz. — 
M. culicifacies, by Stephens, Christophers, and James ; 
M. Ustoni, by Stephens, Christophers, and James; 
.P. ftiliginosus, by Adie; and we know with practical I 
certainty that M, rossii does not. The third chapter 
-contains many interesting details of larval life, but it 
is to be hoped that many observers, using this book 
:as their guide, will study the subject further and fill 
up the many lacunae. 

Chapter iv. is devoted again to the vexed question 
*of classification. Then follows part ii., containing 
the systematic description of each species. The de- 
scriptions are excellently done, clear, and sufficient, 
and not overloaded with details which terrify the 
already overburdened medical man in the tropics. In 
fact, this book admirably fulfils the object of enabling 
“medical men engaged in tracing the connection 
^between mosquitos and human disease to identify 
and speak with precirion of the species implicated.” 
These words are attributed to Prof. Ray Lankester, ' 
and if they represent his words we cannot but think 
ithat the elaborate monograph of the Culicid®, excel- | 
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lent as it is, issued by the museum authorities has 
not had this result. The majority of medical men 
in the tropics can ill afford the time or inclination to 
read these detailed descriptions. We think if the 
museum authorities would issue concise but adequate 
accounts of, say, the Anophelinae only, medical men 
would be greatly helped. For a few shillings the 
United States authorities publish excellent bulletins 
on various subjects, e.g. the ticks, the flukes, and so 
forth, but if a medical man in British possessions 
wants to identify the species of tsetse-fly he is 
working with he must buy a monograph issued by 
the museum costing fifteen shillings. If he wants to 
know anything about ticks, the museum leaves him 
in the dark. Seeing what medical men have done 
recently in elucidating malaria, sleeping sickness, 
and. most recently of all, tick fever, we think they 
might reasonably expect some help in return. We 
would point out finally one small matter which might 
be corrected in a future edition. In the list of illustra- 
tions only i-x are mentioned, though these number xv 
at least. The arrangement of the plates is erratic, 
e.g, v, xi, vi, xiv, vii, &c., so that they are very 
difficult to find. The proofs have evidently been care- 
fully read, and we have detected no error of any 
importance. 

The authors have had the great advantage of 
describing species caught on the spot and studied 
under their natural surroundings. We trust some- 
body will be found in Africa to write an equally good 
text-book of African Anophelines. 

We think that all medical men in India will feel 
grateful to the authors for this excellent work. 

J. W. W. Stephens, 


EXERCISES IN PHYSICS, 

Notes and Questions in Physics, By Prof. John S. 
Shearer. Pp. vii + 284; illustrated. (New York; 
The Macmillan Company ; London : Macmillan and 
Co., Ltd., 1904.) Price ys, 6d, net. 

present volume has been written to take the 
X place of a similar book prepared several years 
ago by Prof. C. P. Matthews and the author. Actual 
experience in the class-room indicated the desirability 
of certain extensions and changes in the text, and also 
of many explanatory notes and solutions. 

The book is, in reality, a collection of problems— 
many of which have been selected from examination 
papers — together with occasional hints with regard to 
solving them, and very brief introductory paragraphs 
to each section which explain the principal technical 
terms referred to therein. It will be easily under- 
stood, therefore, that the book is not intended to take 
the place of regular text-books, lectures, or of labora- 
tory practice. It is designed, indeed, to accompany 
these. ^ The supply of problems in many text-books is 
exceedingly scanty— the present volume amplifies the 
supply. It will be found of great service to the teacher 
^ suggesting problems to set as class work. As no 
answers are given, there will be less temptation to the 
teacher merely to quote the selected problems ; ahyone 
who is alive in his subject will modify them to suit his 
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own preferences. The absence of answers makes the 
book of no use to the private student who requires 
some check on the work he does. On the whole, 
we think that the utility of the book would be 
increased by the addition of these; or, if this is not 
favoured, then by their publication in a separate 
volume. 

The whole g-round of physics is covered, including 
mechanics. The general difficulty is only slight. By 
far the largest number of the problems could be tackled 
by a first-year university student. In mechanics very 
many are even of matriculation standard; thus, ‘‘ The 
Washington Monument is 169 metres high. In what 
time will a stone fall from top to bottom? ” Mingled 
with these are a few requiring the calculus. Many re- 
quire only a qualitative answer; thus, ‘ Explain why it 
is difficult to walk up an icy hill.” These remarks are 
equally true of the other sections ; thus, in electricity, 
the following is a commonly occurring type of ques- 1 
tion : — ^‘‘Two copper wires are of the same cross-section, 
but one is twice as long as the other. Compare their 
resistances.” Indeed, this question illustrates the 
general character of the book very well. Take each 
clause of an ordinary text-book and express it in ques- 
tion form — that seems to have been the mode of 
formation. We miss the bright sparkle of genius which 
flashes out from the examination papers of many of 
the examiners that "we know. Still, we think, and we 
have said, that many will find it a very useful book. 

Turning next to the hints, which, we think, might 
be multiplied with advantage, these arc not always 
above criticism. Take, for example, the following : — 

“ Prove that a gun free to move backward and the 
bullet fired from it have the same momentum when the 
bullet leaves the gun. Note : Action and reaction are 
equal and opposite. Force on gun force on bullet. 

[A=acceleration] 

Multiply by t 

We are of opinion that equality of the two momenta 
is the fundamental fact which can be proved only by 
experiment. The operation of changing from a variable 
acceleration to the change in velocity is inadequately 
represented by a multiplication by the time. 

The arrangement of the problems seems to have been 
imperfectly attended to; very many questions are to 
be found in sections with -which they have nothing to 
do. For example, under the head “ Colour ” occur a 
series of questions such as Why does an object appear 
equally bright at all distances from the eye? ” 

A series of useful tables completes the volume. The 
numerical constants given are not always scrupulously 
exact. For example, log tt = 0.497150 and not 0-497149 
(as given) when only six figures are to be retained. 
Again, why should a student (or teacher) be misled into 
taking log tt^ as 0*994299 when the much simpler num- 
ber 0-994300 is more exact? There are two other 
examples of this on the same page. This is the kind 
of number which, if quoted at all, Ought to be checked 
and re-checked until the author is sure that he has it 
right. 
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MATHEMATICAL METAPHYSICS. 
Principien dcr Metapliysik. By Dr. Branislav 

Petronievics. Vol. i., part i. Pp. xxxi + 444. 

(Heidelberg : Carl Winter, 1904,) Price 15 marks. 
'T^'HIS is the first instalment of a new work on 
-L metaphysics. It discusses only general ontology 
and the formal categories (in other words, the general 
ontological and the quantitative problem). The second 
part of the same volume, we ai'e informed, will deal 
with the qualitative and hyper-metaphysical problems, 
and the second volume -^vdll then go on to cosmology 
and psychology. 

The author’s guiding principle is expressed in the 
motto, “ Correct mathematical ideas are the key for 
the solution of the riddle of the universe.” We doubt 
if this will command the acceptance of any meta- 
physicians whose interests are not primarily mathe- 
matical. Mr. Balfour, in a well-known passage, has 
pointed out how often the battles of theology are 
decided beyond the borders of that study; it is a little 
hard if the metaphysician, who contemplates all time 
and all existence, is to be fettered by the geometrical 
views of his. age, and before he makes any headw’ay 
in prima philosophia must study closely the hundred- 
page account of the new geometry “ with 3 tables 
containing 56 geometrical figures.” 

We doubt in particular whether ordinary meta- 
physicians will ever accept the discrete ” or atomic 
view of space here given, however fashionable it may 
be among modern mathematicians. That view goes 
back to the Arabic school of the Mutakallimun. Dr. 
Petronievics adopts, with some slight differences, the 
development of the theory advocated by Giordano 
Bruno. He distinguishes two kinds of “point,” 
Mittelpunkt {der reale mit Inhalt erfiillte Ptinkt) and 
Zwischenpunkt (der ir reale die here nichtseiende 
Liicke darstellende Piinkt). The discussion of time 
follows the same atomic lines. The plain man won- 
ders in what fashion precisely his old friend “ Achilles 
and the tortoise ” is to be dealt with on these 
principles. (That fallacy, it is true, appeals in the first 
instance to those who combine an atomic view of 
Time with a non-atomic view of Space, but it has 
surely its difficulties for any who regard either Time 
or Space as discrete.) The same guileless inno- 
cent, while understanding readily the general data 
which enable a Kelvin to calculate the approximate 
size of “ atoms ” of water, does not see quite so 
readily how we can ever hope to reach the data for 
determining the size of atoms of impalpable Time or 
Space. Nor, again, does he see the special benefit 
of abolishing the old Euclidean point in favour of the 
new one endowed with both position and magnitude, 
when to all intents he is compelled, a moment later, 
to revive in tfie term Zwischenpunkt the “ point ” of 
his earliest geometrical affections — “ that which has 
position but not magnitude ” ; and he recalls the 
Horatian tag, “ Sxpelles furca, tamen usque re- 
curret.*' « 

Still, the discussion contained in this volume is 
stiihulating, and considerable dialectic power is dis- 
played. One will watch with interest in ffie ^ 

^ yoluinqs y^hethier the author succeeds in Healmg ^th 
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his various problems without always recurring to the 
mathematical point of view. Unfortunately, one 
word must be said regarding the typography. The 
present reviewer has seldom read a book so badly 
corrected for the press. There are two pages of 
corrigenda; but a full statement of all the small 
misprints would with difficulty be contained in four 
or five pages more. If it is not c for 0 or e, it is 
ti for n, or I for t, or h for h, or das for dass. This 
is the more to be regretted because — granted the 
author’s point of view — ^the £’s of the philosophy are 
quite carefully dotted. 


BRITISH MINERALS. 

.“I Handbook to a Collection of the Minerals of the 

British Islands in the Museum of Practical Geology. 

By F, W. Rudler, I.S.O. Pp. x+241. (London: 

H.M. Stationery Office, 1905.) Price is. 

CINCE his retirement from the post he so long 
and efficiently held as curator of the Museum of 
Practical Geology, Mr Rudler has installed in that 
museum a collection illustrative of the modes of 
occurrence of British minerals. The museum has 
long possessed collections of British rocks, fossils, and 
ores, the last named arranged under the various 
metals vrhich they contain. In the new collection, 
w’hich is neatly arranged in twelve table-cases, the 
minerals found in each district are brought together; 
half the space is allotted to Cornwall and Devon, one- 
eighth to Scotland, Ireland, and the Isle of Man, 
and the remainder to the rest of England, the 
divisions being roughly according to the several 
mining districts, with a general group for the 
minerals of the Neozoic strata. The specimens, 
to the number of 1652, have mostly been selected from 
the Ludlam collection, wffiich was bequeathed to the 
museum in 1880; though mostly small in size, they 
are of excellent quality. In addition to the name and 
locality attached to each specimen, there are many 
explanatory labels in the cases, and the present 
volume admirably serves the purpose of a guide to the 
collection. 

The volume is by no means a tedious catalogue or 
descriptive list of all the individual specimens, but is 
rather an extremely readable and interesting account 
of the mode of occurrence and history of the more 
common British minerals, especially those which are 
of economic importance. Instead of long descrip- 
tions of the characters of species, much is said of 
their paragenetic relations, and many valuable 
suggestions are made as to their possible modes of 
origin. The book will therefore be found interesting 
and instructive not only to mineralogists, but also to 
geologists and miners; whilst quite apart from the 
collection, for which it is primarily intended, it wnll 
have a permanent value as a treatise. In this con- 
nection mention may be made of the numerous and 
extremely valuable references to original authorities 
consulted in the preparation of the work. 

The' mode of treatment is a novel one, and neces- 
sarily involves a certain amount of repetition, 
especially in the case of some of the more commonly 
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occurring minerals, such as quartz, calcite, galena, 
&c., which may be found in almost all the different 
districts; but this repetition is not tedious. As an 
example, the district of Cornwall and Devon may be 
taken, in which the main groups are as follows : — 
cassiterite, minerals associated with cassiterite, copper 
sulphides and sulpho-fer rites, copper-bearing minerals 
of the gozzans, arsenates and phosphates of the 
copper-gozzans, ores of lead, zinc, antimony, &c., 
sulphides and sulpho-salts, ores of iron, &c., minerals 
of the rarer metals, the spars of the mineral veins, 
miscellaneous minerals. 

Apart from a few minor misprints, the only point 
which calls for criticism is that undue importance 
seems to have been attached to many quite trivial and 
local names. As for the printing, there is certainly 
much room for improvement; the lines are so badly 
broken that it is surprising that the whole did not 
fall to pieces in the course of printing. 

L. J, S. 


OUR BOOK SHELF. 

Moths and Butterflies. By Mary C. Dickerson. 
Pp. xviii+344; with 200 photographs from life by 
the author. (Boston, U.S.A., and London : Ginn 
and Co., n.d.) Price 5s. net. 

This is a prettily got-up book, intended for the 
training of classes in “nature-study,’’ with reference 
to a considerable number of common and conspicuous 
North American butterflies and moths, the life-history 
of which is very fully described and illustrated. The 
concluding chapter, on collecting, keeping, and 
studying, recapitulates the points to be noted in 
practical observations on the insects themselves. 

To English readers the book will be useful for the 
information it supplies about American forms, and 
also as indicating a similar method of study for 
British insects, but many of the species here noticed 
are much larger and more conspicuous than those 
likely to fall under our own observation, among them 
being several species of Papilio, and large Saturniidae. 

The figures, of which (including apparatus, &c.) 
there are 233 in all, are generally very good, though 
some are indistinct. The frontispiece, representing 
a Smerinthus at rest, and Fig. 17, on p. 147, repre- 
senting a procession of the young caterpillars of 
Saturnia, may be specially noticed. But it looks 
odd to see a Smerinthus closely allied to our own 
S. ocellatus called “ a most beautiful little moth ” 
(p. 232) ; and, though we do not object to the use of 
appropriate English names, we are sorry to see on 
p. 231 a Sphinx allied to S. convolvuli called “ the 
Humining-Bird Hawkmoth,” a name by which the 
very different Macroglossa stellatariim has been known 
all the world over, ever since the commencement of 
the study of entomology. 

We had expected to find some notice of the 
gipsy moth, the crusade against which has recently 
been given up in America in despair, but find only a 
passing reference. A few British species are noticed, 
such as Vanessa antiopa, called in America the 
mourning cloak, a translation of its German name; 
V. atalanta, Pieris rapae, &c. 

^ A great deal of useful general information is given 
in the book, and it seems on the whole to be careful 
and accurate. One statement, however true in the 
abstract, ought not to have been made without quali- 
fication or explanation in a popular book. On. p. 267 
ive read, “ We are familiar with the fact that all living 
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creatures develop from eggs.” Further comment is 
needless. 

Although published in 1901 and mentioned in the 
Zoological Record for that year, this book has not 
previously been brought under our notice. 

Second Stage Magnetism and Electricity, By Dr. R. 

Wallace Stewart. Second edition. Re-written and 

enlarged. Pp. viii + 416. (London : W\ B. Clive.) 

Price 3s. 6d, 

This book is primarily intended to serve the purposes 
of a candidate preparing for the second stage examina- 
tion under the Board of Education (secondary 
branch). In reading it, we have by no means made 
our first acquaintance with Dr. Stewart, and the 
perusal has left us of our old opinion that, whether re- 
garded as text-books intended to prepare a student for 
a particular examination or as a source of culture, the 
books prepared by the author can be very earnesth^ 
recommended. He is a lucid and accurate writer. He 
knows where to draw the line so that an elementary 
student shall not be repelled by the complication of a 
subject. 

The present volume is brought up to date. The im- 
portance of the field — that is, the medium surrounding 
ap electrified conductor or magnet — is insisted on ; 
perhaps even their importance is emphasised too much. 
The tendency of modern thought amongst physicists 
is to restore to a conductor part, at any rate, of the 
position that it held in pre-Maxwellian days. The di- 
electric plays a most important part — that is a position, 
won for it by Maxwell, which it can never lose. At 
the same time, one should not lose sight of the fact that 
there must be some mechanism at the ends of a line of 
induction, and to-day that mechanism is being studied 
under the name of electron. The electron is an essen- 
tial part of a conductor, and the complete phenomena 
of electricity are not fully accounted for without includ- 
ing it. 

The volume is almost entirely re-written. It is not 
surprising, therefore, that there are some unfortunate 
slips which have escaped the vigilance of the reader^ 
As these are misleading, we will state that on the 
bottom of p. 33 “ positive ” and ** negative ” should be 
interchanged. The following phrase (p. 42) is very 
misleading : — “ The portion.^ of those walls, which are, 
as it were, in the shadow of these objects, possess no 
induced charge. ” We think that the first thirty pages 
might be improved in any later edition. Consider- 
able care has evidently been taken ; yet in many cases 
confusion is introduced by the neglect of some tiny 
detail. Thus, in describing the attraction and repul- 
sion of a pithball with subsequent re-attraction, if in 
the interval it comes in contact with an earth^con- 
nected body, the phrase that \ve have put in italics is 
omitted ; and in several cases where a .body is touched 
to earth it is not explicitly said whether the contact is 
to be broken before a succeeding operation is per- 
formed or not. W’^hy is it “evident” (p. 16), that 
doubling a charge will double the force it exerts on 
another charge? 

Memoria sohre el Eclipse Total de Sol del dia 30 dc 

Agosio de 1905. By D. Antonio Tarazona. Pp. 

125. (Madrid : Bailly-Bailliere E. Hijos, 1904.) 
Those who are familiar with the Spanish language 
and have made up their minds to go abroad and see 
the approaching total eclipse of the sun will find in this 
book a great amount of useful information relating to 
this interesting eyent. The work is issued from' the 
Madrid Astronomical Observatory, the director, Fran- 
cisco Iniguez, having contributed a brief preface, and 
contains , full particulars concerning the elements of 
this eclipse; in fact, it might be considered a treatise 
on the subject, so complete is the information. In 
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addition to a great many data which will be of 
special use to astronomers, there will be found a 
very full list of towns, in alphabetical order, at 
which totality occurs, with the times of the different 
phases of 'the eclipse. More generally useful 
perhaps wiff be found the maps at the end of the 
volume. These include a map of the world showing 
the position of the track from the commencement to 
the end of totality over the earth’s surface. A second 
illustrates on a larger scale the Spanish portion of the 
track, with special lines showing the times of occur- 
rence and duration of totality. The third, on a much 
larger scale (i : 1,000,000), indicates that part of Spain 
alone over which the shadow sweeps, and is very com- 
plete as regards names of places, railways, &c. Lastly, 
two star charts are added, one showing the position of 
the eclipsed sun among the stars, and the second a key 
map to this chart giving the designations of the stars 
and planets in this region. 

Visitors to Spain will do well to supplement their 
literature by securing this volume, and thanks are 
due to the Madrid Observatory for producing so useful 
a book so far in advance of the event. 

Natiiralistische und religiose W eltansicht. By Rudolf 

Otto. Pp. 295. [Tubingen : J. C. B. Mohr (Paul 

Siebeck), 1904.J Price 3 marks. 

No better book than this could be recommended to the 
young philosophical or theological student who wishes 
to obtain a clear and comprehensive view of the de- 
batable ground where science, philosophy, and 
theology meet. 'The author is well read, a skilful 
debater, a vigorous writer; and as handbooks ought 
not to be unnecessarily multiplied, it is to be hoped 
that this one will be translated. 

Like many other works in defence of religion ^ in 
general, the book is not so strong on the constructive 
as on the critical side. The author refers with 
approval to the attitude of Kant when he solved cer- 
tain contradictions or antimonies by a reference to the 
world of things in themselves. As this is precisely 
the point where Kant’s philosophy is most seriously 
questioned, the argument probably suffers to that 
extent. But, on the other hand, the author fully 
realises the unity of the various phases of the one 
problem religion versus naturalism, and the harm 
which has been done by concentrating the attention 
on one phase (e.g. the question of miracles) as if it 
were the whole. 

The work is valuable mainly for its survey of the 
most interesting biological theories of the last cen- 
tury, from Darwin, Hackel, Weismann, down to 
Wolff, Korschinsky, Driesch. The philosophical de- 
velopment of this last writer is sketched in an 
enlightening fashion. With regard to the general 
theory of development and “ descent, ” the author 
comes to the conclusion that with the confirmation 
of any such theory only something relatively external 
is given, a clue to creation, which does not so much 
solve its problems as group them afresh. The index 
at the end of the w^ork gives an explanation of the 
more difficult terms employed by modern theorists. 

An Introdticiion to Projective Geometry and its Ap- 
plications. By Dr. Arnold Emch, Pp. vii4*267, 

(New York : "Wiley and Sons ; London : Chapman 

and Hall, Ltd., 1905.) Price 10s. 6d. 

This text-book of modern projective geometry forms an 
admirable introduction to the subject, and should be 
known to all who are interested in this branch of 
mathematics. The first chapter deals with the general 
properties of projective ranges and pencils and their 
products, including harmonic and perspective projec- 
tion, and the projective properties of the circle. Then 
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follows an investig^ation of collineation in a plane, com- 
prising perspective transformations, and the linear 
transformations of translation, rotation, and dilata- 
tion, with combinations of these. The intimate relation 
that exists betw^een projective and descriptive geometry 
is shown. The third chapter gives the general theory 
of conics, the projective properties of the circle being 
extended to conics by perspective transformations. The 
next chapter deals with pencils and ranges of conics 
and their products, and especially with cubics, the 
latter being classified under the five standard types by 
the help of the Steinerian transformation. Through- 
out the book analytical and geometrical methods are 
employed side by "side, some portions of the subject 
being better suited to the former treatment ; moreover, 
the analysis affords excellent illustrations of modern 
analytical geometiy. The main purpose of the author 
has been to develop the subject in regard to its prac- 
tical applications in mechanics, and the last chapter is 
devoted to such examples. Thus we find problems in 
graphic statics, plane stresses, and in the stress ellipse 
of an elastic material, and there is an interesting ac- 
count of various linkages by means of which linear and 
perspective transformations can be mechanically ob- 
tained. The book is excellently got up in every way, 
and the diagrams are quite perfect and may well serve 
as models of what such figures ought to be. The author 
Is a very clever draughtsman, and his skill as a writer 
is equally pronounced. 


LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. 1 

Fictitious Problems in Mathematics. 

In my younger days it was well recognised that such 
statements as perfectly smooth and the like were 
mere conventional phrases for designating an ideal state 
•of matter, which was assumed to exist for the purpose 
■of simplifying the mathematical conditions as far as 
possible. Nobody can learn mathematics without working 
■out a large number of problems and examples, and in 
order to make these sufficiently easy for the beginner, 
various fictitious hypotheses have to be introduced. 

Similar objections would apply to the phrase “ friction- 
less liquid ” ; but it would be impossible for anyone to 
learn hydrodynamics^ without first studying the mathe- 
matical theory of this fictitious form of "matter. In fact, 
the introduction of viscosity leads to such formidable 
difficulties, that nobody has yet succeeded in solving such 
a simple problem as the motion due to a doublet situated 
at the centre of a sphere; and the solution, if it could 
be obtained, would throw much light on the mode of 
attacking more difficult problems. A. B. Basset. 

May 28. 


In Nature of May 18 the wording of a problem s 
near the beginning of my ** Rigid Dynamics ” is rath 
adversely commented on. In the problem a man is d 
scribed as walking along a perfectly rough board whi( 
rests on a smooth table, and the criticism is that the tv 
suppositions are inconsistent; but this depends on wh; 
IS meant by the words used, and perhaps I may be allowe 
to make an explanation. 

When bodies are said to be perfectly rough, it is usual 
ineant that they are so rough that the amount of frictk 
necessary to Prevent sliding in the given circumstano 
called into play. In art. i«6 of tl 
treatise on dynamics, just after the laws of friStion ha^ 

P«-fectIy rough ” are defini 
tohave this meaning. The board in question has ther 
fore no special peculianty. All that is stated is that tl 
NO. 1856, VOL. 72] 


coefficient of friction between the man and the board 
exceeds a certain finite quantity. 

The board rests on a smooth table, but the coefficient 
of friction now depends on both the board and the table, 
and this may be quite different from that between the 
man and the" board. There is nothing amiss in supposing 
this coefficient to be zero. One way of effecting this 
experimentally would be to polish the table and r(Miiove 
all roughnesses from it. This was the plan indicated. 

Where, then, is the inconsistency? 

By using the ordinary abbreviations of language, the 
wording of the question has been made concise, and thus 
attention was specially directed to the dynamical principle 
involved in the solution. 

The problem has been understood by so many students 
in the sense above described, and worked without a single 
objection having been raised, that I think the meaning 
must be perfectly clear. Indeed, I cannot imagine what 
other meaning it could have. E, J. Routh. 

May 20. 


On the Spontaneous Action of Radio-active Bodies 
on Gelatin Media. 

In the course of some experiments on the formation of 
unstable molecular aggregates, notably in phosphorescent 
bodies, I was led to try whether such dynamically unstable 
groupings could be produced by the action of radium upon 
certain organic substances. It will scarcely be necessary 
to enter here into an account of the many speculative ex- 
periments which I have at one time or another tried, but 
it will suffice if I describe, as briefly as possible, the ex- 
periment which, amongst others, has led to a very curious 
result, and that is the effect of radium chloride and 
radium bromide upon gelatin media, such as those 
generally used for bacterial cultures. 

An extract of meat of i lb. of beef to i litre of water, 
together with i per cent, of Witter peptone, i per cent, 
of sodium chloride, and 10 per cent, of gold labelled 
gelatin, was slowly heated in the usual way, sterilised, 
and then cooled. The gelatin culture medium thus pre- 
pared, and commonly known as bouillon, is acted upon by 
radium salts and some other slightly radio-active bodies in 
a most remarkable manner. 

In one experiment the salt was placed in a small 
hermetically sealed tube, one end of which was drawn out 
to ^ a fine ^ point, so that it could be easily broken. 
This was inserted in a test-tube containing the gelatin 
medium. The latter was stopped up with cotton wool in 
the usual way with such experiments, and then sterilised 
at a temperature of about 130° C. under pressure for about 
thirty minutes. Controls without radium were also at 
various times thus similarly sterilised. 

When the gelatin had stood for some time and become 
settled, the fine end of the tube containing the radium salt 
was broken, from outside, without opening the test-tube, 
by means of a wire hook in a side tube. 

The salt, which in this particular experiment consisted 
of 2i milligrams of radium bromide, was thus allowed to 
drop upon the surface of the gelatin. 

After twenty-four hours or so in the case of the 
bromide, and about three or four days in that of the 
chloride, a peculiar culture-like growth appeared on the 
surface, and gradually made its way downwards, until 
after a fortnight, in some cases, it had grown fully a 
centimetre beneath the surface. 

If the medium was sterilised several times before the 
radium was dropped on it, so that its colour was altered, 
probably by the inversion of the sugar, the growth was 
greatly retarded, and was confined chiefly to the surface. 

It wp ffiund that plane polarised light, when transmitted 
through the tube at right angles to its axis, was rotated 
leit-nandealy m that part of the gelatin containing the 
growth, and in that part alone. 

The controls showed no contamination whatever, and 
The test-tubes were opened and microscopic 
slides examined under a twelfth power. They presented 
the appearance shown in Fig. i. At first sight these 
seemed to be microbes, but as they did not give sub- 
cultures when inoculated in fresh media they could 
scarcely be bacteria. The progress of any of the sub- 
cultures after a month was extremely small, and certainly 
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too small for a bacterial growth. It was not at all obvious 
how bacteria could have remained in one set of tubes and 
not in the other, unless the radium salt itself acted as a 
shield, so to speak, for any spores which may originally 
have become mixed with the salt, perhaps during its manu- 
facture, and when embedded in it could resist even the 
severe process of sterilisation to which it was submitted. 

On heating the culture and re-sterilising the medium, the 
bacterial-like forms completely disappeared ; but only 
temporarily, for after some days they were again visible 
when examined in a microscopic slide. Nay, more, 
they disappeared in the slides when these were ex- 
posed to diffused daylight for some hours, but re- 
appeared again after a few days when kept in the dark. 
Thus it seems quite conclusive that whatever they may 
be, their presence is at any rate due to the spontaneous 
action of the radium salt upon the culture medium, and 
not alone to the influence of anything which previously 
existed therein. 

When washed they are found to be soluble in warm 
water, and however much they may resemble microbes, 




Fig. 2. 



Fu;. 3. 


they cannot for this reason be identified with them, as 
also for the fact that they do not give subcultures as 
bacteria should. 

Prof. Sims Woodhead has very kindly opened some of 
the test-tubes and examined them from the bacteriological 
point of view. His observations fully confirm my own. 
He assures me that they are not bacteria, and suggests 
that they might possibly be crystals. They are, at any 
rate, not contaminations. 

I have tried to identify them with many crystalline 
bodies, and the nearest approximation to this form appears 
to be that of the crystals of calcium carbonate, but these 
are many times larger, and, in fact, of a different order of 
magnitude altogether, being visible under comparatively 
low powers; and are, moreover, insoluble in water. 

A careful and prolonged examination of their structure, 
behaviour, and development leaves little doubt in my mind 
that they are highly organised bodies, although not 
bacteria. 

Unfortunately the quantity is so very minute that a 
chemical analysis of their composition is extremely, difficult. 
The amount of salt in the first instance is so small, and 
the number of aggregates, or whatever they may be, thus 
produced perhaps still smaller. 

The most effective method of studying them properties,, 
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from the physicist *s point of view, is that of long and, so 
far as possible, continual observation, a method similar 
to that which the astronomer is bound to adopt in his 
study of bodies over which he has not the control to deal 
with as he pleases. 

From the accompanying photographs it will be observed 
that they are not all of the same size ; they range from 
about 0*3 to the minutest specks ; they are mostly, if 
not altogether, all of the same shape, and show distinct 
signs of growth ; the larger ones appear to have sprung 
from smaller forms, and these in turn from still smaller 
ones, and they have all probably arisen in some way from 
the invisible particles of radium. 

Fig. 2 distinctly shows the existence of nuclei in the 
larger and more highly developed forms, whilst Fig. 3 
reveals, though indistinctly, what is their most remarkable 
property of all, and that is their subdivision when a certain 
size is reached. They do not grow beyond this size, but 
subdivide. 

These photographs, together with the numerous results 
of eye observations, which indicate that a continuous 
growth and development take place, followed by segrega- 
tion, leave little doubt that whilst on the one hand they 
cannot be said to be bacteria, they cannot be regarded as 
crystals either in the sense of being merely aggregates 
of symmetrically arranged groups of molecules, which 
crystals are supposed to be. The stoppage of growth at 
a particular stage of development is a clear indication of 
a continuous adjustment of internal to external relations, 
and thus suggests vitality. 

They are clearly something more than mere aggregates 
in so far as^ they are not merely capable of growth, but 
also of subdivision, possibly of reproduction, and certainly 
of decay. 

The subcultures do show, however slightly, some indica- 
cation of growth after four or five weeks, although that 
growth is, I understand, too small for a bacterial sub- 
culture. Moreover, when examined in the polariscope they 
have not been found to yield the characteristic figures ancl 
changes of colour which crystals generally give. 

Thus for these reasons I have been led to regard them 
as colloidal rather than as crystalline bodies, and prob- 
ably more of the nature of dynamical aggregates than 
of static aggregates,” of which crystals are composed. 

There appears to be a tendency amongst text-book 
writers to classify minute bodies which are not bacteria' 
as crystals, but really without sufficient reason, and as 
these bodies cannot be identified with microbes, on the 
one hand, nor with crystals on the other, I have ventured, 
for convenience, in order to distinguish them from either* 
of these, to give them a new name, Radiohes, which might, 
on the whole, be more appropriate as indicating their 
resemblance to microbes, as well as their distinct nature 
and origin. 

Some slightly radio-active bodies appear also to produce 
these effects after many weeks. 

A ^ more detailed account of these experiments will be 
published shortly. This note merely contains some' of the 
principal points so far observed. 

I have to thank Mr. W. Mitchell, who sterilised the 
tubes, for the assistance he has rendered in these experi- 
ments. • John Butler Burke. 

Cavendish Laboratory, Cambridge, May 10, 


The Consolidation of the Earth. 

There are several points in Dr. See’s last letter (Nature, 
May 11) calling for remark from the geological point of 
view. 

(1) The effect of (hydrostatic) pressure at depths tends 
not to liquefaction (as in the case of the ice of a glacier) 
but to promote crystallisation, the condition of the greatest 
density of mineral matter, as I showed years ago in my 
little work on metamorphism in discussing the relation of , 
the crystalline to the vitreous states. It is here that the 
importance of solidrliquid critical state comes ioi 

(2) We have no right to assume the existence at any , 
st^e of the histc^ Of our planet of a mere molten halt 
radiating/ Jieat directly into cold space; sinpe , in that 
“ pre-qc^nic; st^e ;lt was surrounded by a itonrCOndiict- 
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ing mantle or “jacket” of such enormous density and 
altitude as to contain (as its main constituents) (a) the 
greater part of the water of the present hydrosphere in 
the vapour state ; (b) the CO3 locked up in the lime- 
stones and other carbonates of the lithosphere, as well as 
that represented by the coal and the living vegetation of 
the globe ; (c) the hydrocarbons possibly represented by 
Archaean graphite, together with (d) the halogens (if 
atomic evolution had reached that stage), including the 
CI3 of the 73 per cent, of the NaCl of the salts of the 
present ocean. It is conceivable that a vast convection 
system existed, as the outer zones of the primordial atmo- 
sphere underwent cooling with consequent condensation, 
and descended towards the molten globe ; but there could 
scarcely be contact generally between such cooler portions 
and the heated molten mass. The conditions would be 
rather such as are partly illustrated by what a student of 
physics is familiar with as the “ spheroidal state ” of a 
liquid Boating on a cushion of steam above a hot plate of 
metal. Under the enormous pressure prevailing at the 
surface of the globe in that pre-oceanic stage of its history 
great quantities of superheated steam and other gases 
must have been mechanically included, and in some cases, 
perhaps, occluded, in the hot crust in the inceptive stages 
of its development by congelation ; and in such circum- 
stances, as I suggested seventeen years ago, superheated 
water in traces would probably enter into the composition 
of such silicates as hornblende and mica, the two most 
characteristic of the minerals of the heavier metals of the 
Archaean^ gneisses and schists. A year or two later that 
hypothesis received demonstration from the splendid work of 
de Kroustchoff (see Nature, vol. xliii. p. 545, also Bulletin 
de VAcadimie des Sciences de St. Petersbourg, tome xiii., 
“ Uber kiinstliche Hornblende,” by K. von Chrustschoff). 
So, I ’take it, we can understand how such a crust could 
float on a magma of molten rock material, just as air- 
charged fragments of pumice or of charcoal float on water, 
yet sink quickly to the bottom under the exhausted re- 
ceiver of an air-pump; or as even a coil of platinum foil 
(sp- gr* 2I-.5) can be made to float in water inside a good 
air pump, as it is pontooned by innumerable bubbles of 
distended atmospheric gases previously condensed upon its 
surface ; or, again, as masses of lava slag of large 
dimensions are seen to float for a time upon the vast lake 
of liquid^ rock material in the crater of Kilauea. With 
tidal action in the magma greater when the moon was 
nearer the earth than at present, such a thin crust would 
e^ily undergo disruption, while portions of it would float 
off and be engulfed in the magma. This view, which I 
propounded some seventeen years ago, had been antici- 
pated^ partly by Zollner, and was adopted by the dis- 
tinguished American geologist. Dr. A. C. Lawson, to ex- 
plain the phenomena presented by the enormous inclusions 
of more basic rock masses in the gneiss of the Rainy Lake 
^gion, ' which excited great interest among our leading 
British geologists at the International Geological Congress 
in London^ in 1888, though it seems at the time to have 
been very imperfectly perceived by most of them. . So far 
the evidence we have goes to support Dr. See’s contention 
that the descent of such masses into the magma would be 
arrest^ ■ long before they even approached the centre of 
the sphere; but one feels great difficulty in following his 
argument based on “Laplace’s law,” for reasons given 
in my former letter (Nature, May 4). 

By a slip I wrote, it appears, impossibility ” for possi- 
^ letter. " 

Bishop’s Stortford, May 17. A. Irving. 


The Spirit-level as a Seismoscope, 

A MISCONCEPTION seems to prevail among seismologis 
of a spirit-level. A displacement . 
the bubble is regarded as conclusive evidence of the tiltir 
fu It should be pointed out, howeve 

that this IS far from being the case. For a second caus 
equally effective in producing displacement of the bubbl 
is a horizontal acceleration of the instrument in the dire 
tion of the tube. The position of the bubble should 1 
taken as indicating, not the normal statical vertical, bi 
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the dynamical residual vertical obtained by subtracting the 
acceleration of the instrument (as a vector) from that of 
gravity. (I disregard, in this statement, the slight lag 
due to viscosity.) 

A couple of simple experiments, serving to emphasise 
this, may be suggested. A spirit-level is suspended in a 
horizontal position by two equal strings attached one to 
each end. In one case the strings hang vertically from 
two hooks ; in the other case they are attached both to 
one hook. If the level is set swinging in the plane of the 
strings, then in the first case the bubble will be found to 
have an oscillatory movement relatively to the tube, the 
tube having linear acceleration but no lilting movement. 
In the second case the tube has both movements, but their 
effects exactly neutralise each other, and the bubble re- 
mains stationary in the tube. The expert waiter (may it 
be added?) who hurries about with plates of soup has a 
very effective empirical knowledge of this last case of 
compensation. 

The motion • of the bubble of a level has been brought 
forward as evidence in favour of the undulatory character 
of the disturbance producing the motion ; but if the above 
suggestions are to be accepted, the motion might as reason- 
ably be urged as evidence of a horizontal disturbance ; the 
truth being that the instrument is sensitive to both dis- 
turbances, and is quite ineffective as a means of dis- 
criminating between them. 

The evidence referred to is contained in the British 
Association report, 1902 (seismological committee report, 
p. 72). The view finds acceptance in some recent and 
authoritative works, ^ and seems, so far, to have passed 
unchallenged. G. T. Bennett. 

Emmanuel College, Cambridge. 


I A Feather-like Form of Frost. 

i The accompanying photograph shows a form of frost 
not, I believe, usually seen except at a comparatively high 
I altitude and unsheltered position. This photograph was 



Fig. 1.— Frost feathers” on windward side of rock. 


taken on April 22 near the summit of Carnedd Llewelyn, 
N. Wales (3484 feet above sea-level). These delicate frost 
“ feathers ” appear gradually to grow outwards from the 
rock face on the windward side, and the delicacy of their 
form is, no doubt, modified in some degree with the vary- 
ing rate of the wind and the temperature. I have found, 
in the same district, these “ feathers ” 9 inches from root 
to tip ; those shown are about 6 inches long. They form 
a comparatively solid mass where they touch, but the tips 
keep distinct, and the whole mass is -in reality very brittle, 
and easily breaks up into small pieces. 

H. M. Warner. 

44 Highbury Park, N., May 16. 

1 putt^n, Barthquake.s in the Light of the New Seismology,** p. 137 » 
Davison, A Study of Recent Earthquakes,” p, 2S0. 


May 25, 1905] 


NATURE 


81 


IRE EVOLUTION OF ENGRAVING IN THE 
STONE AGE. 


T^^Ehave at various times directed the attention of 
» V our readers to this interesting subject, but new 
discoveries are continually being made. M. Ed. 
Piette, whose name is so well known in connection 
w’ith his investigation of the famous cave of Mas- 
d’Azil, has given in VAnthropologie (xv., 1904, p. 129) 
a classification of the deposits formed in caves during 
the age of the reindeer; starting as a geologist, he 
was firmly impressed with the fact that stratigraphy 
is at the root of fruitful advance in prehistory, and 
this end he has kept steadily in view. He gives the 
following table of relative chronology of the epochs 
which form part of the age of the reindeer : — 


Epochs of Epochs of 

Lartet and Christy G, de Mortillet 
Madelaine and } Magdalenienne 
L'iugerie-haute ( Solutreenne 
Moustier Mousterienne 


Epochs of 
E. Piette 
Gourdanienne 
Papal ienne 
Mosterienne 


The following is his cultural sequence, in which the 
epoch of Moustier does not take part, “as at that 
time the fine arts were not 3"et born ” : — 


Age or 
series 


Glyptic ^ 


V 


Epoch or stage Layer 

I'Of engravings and harpoons of 
I reindeer antler 

Of engraving j Of engravings without hatpoons 
(Gourdanienne) ') ' or with very few harpoons 

Of engravings with cut-out con- 
\ tours 

Of sculpture J Of sculptures in low relief 
(Papalienne) Of sculptures in the round 


The sculptors in the round used their flint tools for 
many purposes, including carving, chiselling, scrap- 
ing, engraving, and burnishing ; they certainly 
sketched their statuettes before modelling them, and 
they polished them. The sculptors in low relief 
scraped and burnished. Their works were not child’s 
play, but the product of a real artistic sense. They 
studied and drew heads, limbs, and feet (Fig. i). The 
sculptors in the round figured the flayed animal and 
even the skeleton. When mammoth ivory became 
rare reindeer antlers were employed for carving, and 
this appears to have led the way to the next artistic 
developments. 

Many of the figures in this copiously illustrated 
paper are from the layer of sculptures in low relief ; it 
was .in this layer that several pieces were found 
decorated with circles and bold spirals (Fig. 2). At first 
these designs were carved deeply, they gradually 
became less deep, until in the Gourdanienne epoch 
they were merely lines. M. Piette believes the spirals 
were symbolic, and suggests that they had reference 
to snakes. Plant forms were rarely drawn, and of 
the very numerous animals engraved by far the most 
frequent were those upon the flesh of which the men 
fed. 

As the relief in the designs became less and less, 
the artist had to employ the graver. At the end of 
the Papalienne epoch the artists undertook to execute 
very low reliefs on plates of bone not more than two 
millimetres in thickness. They made silhouettes, 
modelling the contours on both sides; but the great 
difficulty of carving such thin objects soon led to its 
abandonment. They replaced this style by cutting out 
contours and engraving the surface. This technique 
was common in the region of the Pyrenees, but rare 
to the north of the Garonne ; being a transitional form 
it did not last long, whereas sculptures in low relief 
persisted into later layers. 

At first, following the traditions of the sculptor, the 
engraver represented isolated animals, but the artists 
of Laugerie-basse appear to have been the earliest to 
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design groups (Fig. 3). In the upper layers signs are 
engraved which M. Piette considers to be of the nature 
of inscriptions. 

Thanks to the rigid stratigraphical method em- 
ployed by M. Piette, he has been enabled to upset the 



Fig. t.— Bone Tbrowing-stick 
(Mas-d’Azil). Layer of sculp- 
tures in the round. Less than 
natural size. 



Fig. 2. — Portion of rein- 
deer antler decorated 
with circles and other 
signs (Lourdes). Layer 
of sculptures in low 
Relief. 


a priori argument that sculpture was a later form of 
pictorial art than engraving, and has established that 
the reverse is the case. . , , t ^ ^ 

In a subsequent paper, entitled Les Ecritures de 
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PAge glyptique ” (tome xvi., 1905, p. i), M. Piette 
claims to have discovered “ inscriptions composed ^ of 
characters forming a primitive writing,” all of which 
are from the layer of sculptures in low relief, and 
consequently from the earlier glyptic epoch. The first 
specimen figured by the author is that reproduced here 
as Fig. 2. First of all one must point out that only 
one side of this rod of bone is figured, but before the 
design can be understood it will be necessary to know 
what the whole design looks like. The author says, 
‘‘ The circle with central prominence appears to be a 
simplification of the circle with radiating centre which 
evidently signifies the sun or solar god. The rays 
have been suppressed in order to write the sign more 
quickly”; he then briefly gives the distribution of 



circles are figured by the author in juxtaposition, and 
the evidence seems to point to the conclusion that 
here, as in so many other instances from various 
parts of the world, the concentric circle or oval is a 
simplification of the spiral; if this be so, the theory 
that the concentric circles are degenerate rayed circles, 
i.e. suns, falls to the ground. The bold decoration 
on these bone objects in all probability had a meaning. 
Some of the designs may have been symbols; but, 
surely, it is somewhat far-fetched to describe them as ’ 
hieroglyphs, and we^ cannot follow the author when 
he states (as he does in a letter to the editor), Accord- 
ing to me this inscription (Fig. 2) is the glorification 
of light.” 

M? Piette also directs attention to certain linear 
rnarkings on bones from various 
sites of the reindeer age. These 
he boldly claims to be true linear 
scripts, and suggests that the- 
writings of la Madeleine and 
Rochebertier were continued into- 
the linear script of Abydos with- 
out undergoing much change. 

Archaeologists are deeply in- 
debted to M. Piette for the- 
thoroughness with which he has- 
carried out his investigations, 
and we must not unfairly criti- 
cise him if that enthusiasm 
which has carried him through 
his labours sometimes runs away 
with his more di.spassionate 
judgment. He is px-obabty quite 
correct in believing that the 
decoration on the bone objects ho 
has discovered has a meaning, 
but judging from our experience 
of the decorative art of existing 
primitive peoples it is extremely 
improbable that we shall (‘vct be 
able to decipher its meaning or 
unravel its symbolism. More 
evidence is needed before we can 
pass judgment upon fhe sup- 
posed linear script. A. C. H. 


THE 


NEW DIPLOD OCUS 
SKELETON. - 


O N Friday, May 12 
nresence of a laro" 


similar markings in prehistoric Europe and in Egypt. 
The lozenge is stated to be “ certainly a symbol,” 
and other signs are similarly believed to be s3mibols 
or hieroglyphs. ‘‘The spiral,” for example, “has 
held a large place in primitive symbolism.” This is 
possibly true, but spirals may mean many things in 
ihe art^ of existing backward peoples, and may be 
conventional syml^Is or more or less realistic repre- 
sentations; but it is extremely hazardous to make 
guesses as to what any given spiral may be intended 
to repr^ent; the probability is that all such guesses 
win be incorrect, and the stoe remark applies to other 
elementary designs. Several , spirals and concentric 
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in the 

presence of a Targe and re- 
presentative company. Lord Ave- 
bury, ' on behalf of his fellow 
trustees, received from Mr. 
Andrew Carnegie the gift of the 
full-sized model of the skeleton 
of the gigantic American dino- 
saur known as Diplodocus car^ 
negii, which has been mounted in 
the reptile gallery of the Natural 
History Branch of the British 
Museum under the superintendence of Dr. Holland, of 
Pittsburg, who has charge of the^ original specimens 
on which the complete restoration is based. ^ Although 
the gigantic four-footed dinosaurs constituting the 
group Sauropoda were first made known to the world 
on the evidence of detached bones and teeth described 
by Mantell (Pelorosaurus) and Owen (Cardiodon and 
e’eteosaurus), it has been reserved for American palae- 
ontologists, working in the rich Upper Jurassic beds 
of Wyoming and Colorado, to give to the world an 
adequate conception of the huge proportions and ex- 
traordinary form of these strange reptiles. Strangest 
of all is perhaps Diplodocus (so named on acedunt of 
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the double chevron-bones, which were at first thought 
to be peculiar to this form, although now known to be 
common to the entire group), which appears to bo 
distinguished from all its relatives by the weakness of 
its dentition, the teeth being reduced to a small num- 
ber, of the size and form of lead pencils, confined to the 
front of the jaws. Another remarkable feature, which 
-may, however, have been common to other members of 
the group, is the position of the nasal aperture at the 
top of the skull, this being not improbably indicative 
of partially aquatic habits, an inference confirmed by 
the nature of the dentition of Diplodocus, which can 
scarcely have been adapted for anything else than a diet 
of soft and luscious water-plants. 

Diplodocus was apparently one of the largest repre- 
sentatives of the group, the length of the skeleton, as 
mounted, being about 75 feet, while if the vertebral 
column were placed in a straight line the length would 
be some 10 feet more. The height at the shoulder is 
about 14 feet. The only rival to such bulk at the pre- 
sent day is presented by the skeleton of Sibbald’s 
rorqual. That such a monster should have a skull 
considerably smaller than that of a large crocodile is 
one of the most remarkable facts made apparent by this 
restoration ; while scarcely less noteworthy are the cx- 




Fi«. I. — Restored Model of the Skeleton of Diplodocus enrnegU as origin- 
ally set up in, the Museum at Pittsburg. From a photograph presented 
by Dr. Holland to the British Museum. 


treme elongation of the neck and tail (the latter for 
several feet of its length being comparable to n huge 
whip-lash), and the shortness of the trunk. With the 
exception of the bones regarded as the clavicles, of 
which only one original specimen was found, and 
the position of which in the skeleton may be doubtful, 
there is full authority for every bone in the model; so 
that we are now practically as well acquainted with the 
osteology of these monsters as we are with that of 
crocodiles. 

Mr. Carnegie’s gift, which is due to the initiation of 
the King, is not only of immense value and interest to 
the man of science, but will likewise prove a great 
attraction to the ordinary visitor to the Museum. It is 
almost an appalling thought that the skeleton of a 
creature which lived at least several million years ago 
should have come down in such marvellous preservation 
to our own day. 


TEE MASAI OF EAST AFRICAN 
Masai (the word should be pronounced with a 
stress on the first syllable — Mdsai) were first dis- 
tinguished and described as an East African people by 
the missionary Krapf, who, with Rebmann, was the 
discoverer of Mounts Kenia and Kilimanjaro. Krapf, 
who commenced the exploration of equatorial East 
Africa in 1848, had begun dimly to perceive the re- 

1 “ The Masai, their Language and Folklore." By A C. Hollis. With 
an introduction by Sir Charles EUio^ Pp. xxviii-f-336, (Oxford : Claren- 
don Press, 1905.) Price 14s. net. 
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markable oneno-ss in language of the Bantu tribes in 
the southern half of Africa from the Equator to Natal 
and Cape Colony, and he was therefore puzzled to find 
in the Masai a race intruding into Bantu East Africa 
which spoke a language absolutely different from the 
Bantu type. 

At this period — let us say about 1850 — the Masai had 
forced themselves on the attention of the Arab rulers 
of East Africa by their raids on the cattle of the Bantu 
tribes, raids which brought them occasionally to within 
sight of the island-town of Mombasa. In the ’fifties 
of the last century, nevertheless, the Masai had not 
established that reign of terror which during the ’six- 
ties, ’seventies, and ’eighties did so much to obstruct 
the exploration of eastern equatorial Africa, and so 
long prevented the white man from travelling direct 
from the Mombasa coast to the eastern shores of the 



Fig. I. — Masai girls, .‘-bowing ornamen»s. From Hollis's The Masai.’ 

Victoria Nyanza. Therefore, in the ’fifties of the 
nineteenth century, Swahili, Arab or Baluch traders 
managed to reach the east and north-east coasts of the 
Victoria Nyanza from Mombasa or Lamu. The stones 
they told to Krapf and other missionaries gave to 
Europeans the first hint of the existence beyond the 
Masai of tribes allied in speech and physical character- 
istics and habits. During the ’seventies the Masai 
pushed their raids further and further south, until 
they were almost heard of— so to .speak— in the regions 
immediately to the north of Lake Nyasa. In this 
direction they were ultimately checked by the sturdy 
resistance of the Bantu Hehe people, a vigorous race 
that long resisted German dominion in the same 
territory, a race made more warlike and coherent by 
a slight infusion of Zulu immigrants from the spu^., 
To the south-west the Masai were checked by the war- 
like Wagogo, to the west by the distantly alfied tribes 
of Lumbwa dhd Ja4uo, and to the north by the Galas 
and Somali^. : It is possible,, tiowever, that, biit for the 
of the Euirdpeah they might have 
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subdued the Bantu coast people and the Arab half- may be grouped with the Lotuka, Elgumi or Wamia, 
breeds to the shores of the Indian Ocean. Bari (on the White Nile), Karamojo, and Turkana, is, 

All observers of the Masai have noted their superiority together with the nearly allied group of the Nandi- 
in physical appearance to the pure-blooded negro. Dorobo, distinctly, though distantly, related to the well 
There'has evidently been a good deal of intermixture, marked Nilotic famil}^ of negro languages which in- 
especially during the last three decades, with women eludes the Dinka, Shiluk, Dyur, Acholi, &c., and 
of Bantu race, and the original Masai stock itself is links on to the negro languages stretching away to 
only one of the many hybrids between the Caucasian Wadai and Lake Chad. In the Masai language,^ as in 
and the negro ; but still the average man or woman of the kindred tongues of the Masai group, there is distinct 
Masai race is a negroid rather than a negro, with a evidence of Somali or Gala influence. This may be 
skin of coppery-brown, not black, ^ with a more defined due to the ancient intermixture of blood between the 
bridge to the nose and a better developed chin than the Gala and the Nilotic negro which formed the Masai, 
ordinary negro possesses. They are, however, far more and also to the contiguity of the Masai in some^ of 
negro in appearance than, for example, the Hamitic their wanderings with outlying groups of Hamitic 
(Hima) aristocracy of the lands lying to the north, people. 

west and south of the Victoria Nyanza; yet they retain For the first time the civilised world has been pre- 
a larger infusion of Caucasian blood (due, of course, to sented with an authoritative work on the Masai lan- 
Hamitic intermixture) than the pure type of Nilotic guage, customs, and folklore, by Mr. A. C. Hollis, of 
negro, to which in other respects they are nearest allied the British East Africa Protectorate. Nothing of the 
in origin, language, and, above all, in habits and kind worth serious notice has appeared since the works 
customs. of Krapf and Erhardt. Though a Masai dictionary 

remains to bo composed which 
shall give a full vocabulary of 
this interesting language, the 
book under review can scarcely 
be bettered in fulness or cor- 
rectness as a grammatical 
study. Equally admirable is 
the collection of Masai 
legends. These are not given 
in the form of generalised 
stories '' with a Hans 
Andersen flavour ; but the 
original is first of all pre- 
sented in the Masai with an 
interlinear translation, and 
then follows a correct but 
more readable version in 
colloquial English. Of neces- 
sity, a work like this is more 
interesting to students than to 
the general public (though^ it 
is admirably illustrated with 
appropriate photographs). But 
for the students of. African 
ethnology and languages it is 
a work of permanent value; 
it is the authoritative study of 
the Masai people; and it is 
satisfactory to record that the 
author confines himself mainly 
to facts and not to theories, 
and that Sir Charles Eliot in 

Fig. 2, — Masai warriors of various “ages'* and “ districts,** each with the shield of his “age "and hls introduction doeS not trace 
“district.” From Hollis’s “ The Masad.” Origin of the Masai tO the 

ten lost tribes of Israel. A 



Now that our knowledge of eastern equatorial 
Africa is so extensive, we realise that the Masai are 
no isolated phenomenon in racial distribution, but are 
simply a southward extension of the Nilotic peoples. 
They probably originated several hundred years ago in 
the northern part of the present Uganda Protectorate, 
in the mountainous country between the present abode 
of the Lotuka tribe (the nearest allies of the Masai in 
language) and the Turkana peoples to the east. In this 
region they w'ere simply one of the many blends be- 
tween the Hamitic (Gala) invaders of equatorial Africa 
and the Nile negroes. The writer of this review, in 
his work on the JL’ganda Protectorate (p. 841), has* 
computed that the proportion of Caucasian intermix- 
ture in the case of the Masai is from one-quarter to 
one-eighth. Their language, which for classification 



recrudescence of this irritating mania having^ recently 
appeared amongst German writers on Africa who 
ought to have known better, it is a relief to find that 
English authorities on African questions can still re- 
tain their sanity on the subject of the proper place in 
history and ethnology of that mixed Armenian, 
Dravidian, and Semitic people which we call by the 
racial name of Jew. H. H. Johnston. 

NOTES, 

The anniversary dinner of the Royal Geographical 
Society on Monday was really a complimentary banquet to 
Sir Clements Markham, the popular and active president 
of the society, who has just retired from office after twelve 
years of zealous service. During this period Sir Clements 
Markham has watched over the affairs of the society, and 
has guarded the interests of geography, with a devotion 
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and untiring energy which it is easier to admire than to 
emulate. But his influence has not only been exerted 
while directing the affairs of the society as president, for 
he was honorary secretary of the society from 1S63 to 
i<S88, and the Founder’s medal awarded to him upon his 
retirement was a mark of appreciation of his work for the 
promotion of geography, both in connection with the 
society and otherwise. It is, indeed, difficult to think of 
the Royal Geographical Society apart from the personality 
of Sir Clements Markham, for in all the affairs of the 
society he has long been ubiquitous. Wherever and when- 
ever geographical interests could be advanced, he has 
championed them with a strength of view and courage 
of conviction which have commanded the admiration even 
of those who have differed from him. He has always been 
Jealous of the honour of his charge ; and only those who 
have been closely associated with him can appreciate 
adequately how carefully he has cherished the society’s 
welfare. At the banquet on Monday, the chairman. Sir 
George D, T. Goldie, who has succeeded Sir Clements 
Markham in the presidential chair, referred in eloquent 
terms to Sir Clements’ work as explorer and author, and 
his great achievement in the introduction of the cultivation 
of the Cinchona plant from South America into India. 
Messages of regret upon the retirement of Sir Clements 
Markham were read from the King and the Prince of 
Wales. After Sir Clements had replied to the toast of his 
health, a testimonial was presented to him from the 
relatives of the officers and members of the scientific staff 
of the Discovery in recognition of his courtesy in keeping 
up communication with them. This souvenir consisted of 
a reproduction of the Cashel cup, and bore a suitable in- 
scription. There was also a gold pin studded with Jewels 
for Lady Markham. 

MM. Mktsctintkoff and Roux, who have recently shown 
that syphilis is inoculable on the higher apes, at a meeting 
of the French Academy of Medicine on May 16 announced 
that they have at last detected the microorganism of this 
disease. The microbe appears to be a long, delicate, spiril- 
lar form, difficult to observe, and readily destroyed by any 
manipulations. It seems to have,„been seen first by MM. 
Bordet and Gengou, of the Pasteur Institute, three years 
ago, and subsequently by Herren Schaudinn' and Hoffmann, 
by whom it was named Spirochacte pallida. It measures 
4-14 fi in length by i fi in breadth, and though resembling 
similar organisms in mucus, &c., is readily distinguished 
from these. The spirochmte has been found in four out of 
six human cases of the disease, and also in the inoculated 
monkeys, and Dr. Levaditi also exhibited preparations of 
it obtained from a child suffering from hereditary syphilis. 

The Royal Medical and Chirurgical Society celebrated 
the centenary of its foundation by a dinner on May 22, 
which was attended by the Prince of Wales and a large and 
distinguished company, the president, Sir Douglas Powell, 
Bart., presiding. In responding to the loyal toasts, the 
Prince of Wales (who is an honorary Fellow of the Society) 
expressed his pleasure at being present. He regarded his 
position as president of King Edward’s Hospital Fund as 
a precious trust, and he watched with keen interest and 
satisfaction the gradual but steady development of medical 
science. He congratulated the Society on celebrating the 
looth anniversary of its foundation, a period which had 
been prolific in advances in medicine and surgery. Physi- 
ology had become established as a precise branch of learn- 
ing ; bacteriology had laid bare the foundations of disease ; 
antiseptics and the clinical thermometer had been invented ; 
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our hospitals had become institutions in which the most 
beneficent treatment is carried out with scientific thorough- 
ness ; and in the sphere cf public hygiene nothing short of 
a revolution had been effected. Among the guests were the 
Duke of Northumberland, Lord Strathcona, Lord Alver- 
stone. Sir W. Huggins, P.R.S., Mr. John Tweedy, P.R.C.S., 
Surgeon-General Keogh, Prof. Ray Lankester, Sir W, 
Ramsay, Sir F. Treves, Sir P. Manson, Prof. Chi'istian 
Bohr, Prof. Pierre Marie, and many others. Last night 
the Fellows and their friends and other guests were enter 
tained at a soiree at the Natural History Museum. As 
a fitting supplement to the centenary festivities, it may be 
mentioned that the society recently invited delegates 
from the other medical societies to confer on the practic- 
ability of an amalgamation between the various societies 
and the foundation of an “ Academy of Medicine,” such as 
exists in Paris and other cities. 

In connection with the fiftieth anniversary of the Soci^t^ 
des Sciences naturellcs de Lucerne, which takes place this 
year, the Socidtd helv^tique des Sciences naturelles will 
hold its eighty-eighth annual meeting at Lucerne on 
September 10 to 13 inclusive. The business of the meet- 
ing will be carried on in seven sections, dealing respectively 
with mineralogy and geology, botany, zoology, chemistry, 
physics and mathematics, medicine, and civil engineering. 
Lectures to the general assemblies have been promised by 
Profs. F. Zschokke, A. Heim, and H. Bachmann, Five 
scientific societies will hold their annual meetings at 
Lucerne on the same occasion, namely, the Swiss societies 
of geology, botany, zoology, and chemistry, and the Zurich 
Physical Society. Full particulars can be obtained by 
writing to the president of the meeting, Dr. E, 
Schumacher-Kopp, Adligenschwylerstr., 24, Lucerne. 

In commemoration, of the first admission of women to 
the full fellowship of the ' Linnean Society; a, dinner, was 
given to' the lady fellows of the society on May 18, at the 
invitation of the treasurer, Mr. F. Crisp. • 

Mr. A. Howard has been appointed by the Secretary, 
of State for India economic botanist to the' Imperial 
Department of Agriculture of India. He will be stationed 
at the experiment station at Pusa, Behar, Bengal'. 

A COURSE of instruction in oceanic research will be held 
at Bergen, during the university vacation, from August 8 
to October 14. The course, as in previous years, will 
consist of lectures, practical instruction and assistance in 
laboratory work ; excursions will also be made, during 
which the use of various appliances and instruments will 
be practically demonstrated. The work wfill be in charge 
of Dr. A. Appcllof, Dr. D. Damas, Dr. H. H. Gran, Mr. 
B. Helland-Hansen, Dr, Johan Hjort, and Mr. C. F. 
Kolderup. Further particulars can be obtained from the 
Oceanographical Institute of Bergen Museum, Bergen,, 
Norway. 

The association which maintains an American woman’s 
table in Dr, Dohrn’s marine laboratory at Naples also 
offers at stated times a cash prize of 200Z. for the best 
thesis presented by a woman of any nationality embody- 
ing original laboratory research. This prize was awarded 
at the annual meeting in Boston, on April 29, to Miss- 
N. M. Stevens for a paper on the ge,fm cells of Aphis 
rosea and Aphis oenothera. The theses offered in com- 
petition for the next prize .should be presented to the 
executive committee of the association, and must be in 
the hands of the chairman of the committee on the 
prize, Mrs. Ellen H. Richards, Massachusetts Institute of 
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Technology, Boston, Mass., before Decembef 31, 1906. 
The prize will be awarded at the annual meeting in April, 
1907. 

At the meeting of the Pathological Society of London 
on May 16, Mr. C. Walker gave a demonstration which 
seems to solve the nature of the so-called “ cancer bodies ” 
(Ruffer’s bodies) of malignant tumours, which have been 
believed by many to be parasitic protozoa. He showed 
specimens of the normal reproductive cells of the testis 
containing bodies which are apparently identical with the 
“ cancer bodies,” but are really the archoplastic vesicles of 
those cells. 

In the Bulletin of the Johns Hopkins Hospital for April 
(xvi,, No. 169) the most interesting and important com- 
munication is by Dr. Clowes on the immunisation of mice 
against cancer. In certain mice which had been inoculated 
with mouse cancer, the disease underwent an unexpected 
and spontaneous retrogression, and it was found that the 
serum of these animals produced a marked curative effect 
on the cancerous tumours in other mice suffering from the 
disease. 

Dr. W, B. Wherry records some interesting observations 
on the biology of the cholera spirillum (Btill. Bureau of 
Gov. Laboratories, Manila, No. 19), in which he shows 
that the slight variations in cultural and other characters 
so often met with in different strains of this micro- 
organism are largely due to slight differences in the culture 
media employed, particularly in their reaction, and sugges- 
tions are given for the more accurate preparation of 
standard media. 

The Journal of the Royal Sanitary Institute (xxvi., 
No, 4) contains a report of a discussion on the aerial dis- 
semination of small-pox round small-pox hospitals, in the 
course of which Dr. H. E. Armstrong, Dr. T. M. Clayton, 
and others adduce a good deal of evidence against the 
commonly accepted view of the danger of aerial infection 
in the neighbourhood of such hospitals. Municipal milk 
dep6ts and milk sterilisation is the subject of another paper 
by Dr. G- F. McCIeary. 

Dr. Charles Creighton, who recently paid a special 
visit to India for the purpose of inquiring on the spot 
into some of the circumstances connected with the pre- 
valence of plague, read a paper on this disease before the 
Society of Arts on May 18. Dr. Creighton first criticised 
the composition of the British Plague Commission of 
1898, complaining that there was no epidemiologist upon 
It. He next gave a somewhat detailed account of the 
geographical distribution of plague, and directed attention 
to the difference of incidence of the disease in the villages 
of the district of Ratnagiri and those of the adjoining 
district of Satara: In the former all the buildings, road- 
ways, &c., are of stone, and plague occurs little or not at 
allt in the latter the villages are plague-stricken, and the 
crowded dwellings are of mud, the floors, &c., being 
saturated with offal. Dr. Creighton believes that crowded 
sites too long inhabited and without drainage are the cause 
of the trouble, which is explicable on the laws of soil- 
infection enunciated by Pettenkofer and his school. 

A PRICED catalogue of pinned specimens of Lepidoptera, 
issued by Mr. H. Frubstorfer, of Turmstrasse, Berlin, 
from whom we have received a copy, should prove useful 
to collectors. 

Among our weekly budget are included three papers on 
North American zoology. In the first, from the Bulletin 
af the Brochly Institute (vol. No. 5), published by the 
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Macmillan Company, Dr. J. A. Allan gives a list of 
mammals from Beaver county, Utah, several of which are 
described as new. The mammals of this elevated region 
are stated to differ considerably from their representatives 
in the adjacent foot-hills. In No. 6 of the same serial 
Mr. C. Schaefer describes new American beetles, and in 
the third paper (from the Proceedings of the U.S. Museuniy 
Mr. W. D. Kearfoot diagnoses new tortricine moths from 
Carolina. 

In the April issue (vol. i., part iv.) of the Records of 
the Albany Museum Dr. R. Broom discusses the proper 
signification of the Owenian term “ Anomodontia,” and 
comes to the conclusion that it is applicable only to the 
dicynodonts. He also describes certain new fossil reptiles- 
from Aliwal North, and contributes some important notes 
on the localities of type specimens of other South African 
reptiles, especially those in the British Museum. In the 
course of these remarks, it is pointed out that Anthodon 
is of Wealden age, and probably, therefore, a dinosaur 
instead of a pariasaurian, and that the limb-bones de- 
scribed by Owen as Platypodosaurus are almost certainly 
referable to Udenodon. 

In the issue of Biologisches Centralblatt of May 1 the 
Rev. Father Wasmann brings to a close his important 
series of articles as to the origin of slavery among ants, 
and formulates the conclusions at which he has arrived, 
which are too long to be recapitulated in our columns at 
length. It may be mentioned, however, that, in the 
author’s opinion, this system of slavery had indepen- 
dent origins at different dates respectively in the formicine 
and the myrmecine sections of the ant family, and that it 
has also been independently acquired in different genera 
and species of these two subfamilies at different times. 
In general, it seems to have been of later origin in the 
Formicinae than in the Myrmecinsc, Moreover, the pheno- 
menon affords confirmation of the biological doctrine that 
the ontogeny of a group constitutes a brief recapitulation 
of its phylogeny. In another article in the same issue 
Dr. O. Zacharias emphasises the importance of modern 
methods of studying “ hydrobiology ” in relation to fish- 
culture and fisheries. 

Part iii. of vol. xlvii. of the quarterly issue of Smiths 
sonian Miscellaneous Contributions contains an article by 
Mr. C. D. Sherborn on the species of birds described as 
new in Vroeg’s catalogue, published in 1764. P. S., 
Pallas is believed to be the real author of the names. 
The only copy of this work that has come under the 
author’s notice is in the library of the Linnean Society, 
where it might have been left in well merited obscurity. 
Social spiders {Stegodyphus sarasmorum) form the subject 
of another article, by Mr, N. S. Jambunathan, in the same 
serial. The spiders of this species, which was discovered 
by the author at Saidapet, Madras, in 1898, live in a 
sponge-like nest formed of branching net-work with com- 
municating canals and a number of external openings. 
These nests, which may be attached either to the tips of 
branches of trees or to leaves of the prickly pear, are 
ashy-grey in colour, and constructed of leaves and refuse 
from the spiders’ food. Externally is a coat of stout 
sticky threads of the same colour as the spiders them- 
selves, and sheet-like webs spread in all directions from 
the nests. Five or six nests are often found together, each 
of which may be the home of from 40 to 100 spiders, 
usually in the proportion of seven males to one female* 
A number of spiders will cooperate to overpower a single 
large insect. 
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Durin'G the last few days paragraphs have appeared in 
the newspapers stating that a plague of flies has invaded 
Cardiff Docks, causing much inconvenience. The flies are 
said to have made their appearance with a southerly wind 
on Sunday, May 14. Mr. Ernest E- Austen, of the British 
Museum (Natural History), informs us that specimens for- 
warded to the museum show that the trouble has been 
caused by the fly known as Dilophus fehrilis, Linn., a 
very common British species of the family Bibionidse, met 
with from April to September, but especially abundant in 
May. In colour the flies are black, with a shining thorax, 
and measure about 5-^ millimetres, or rather less than a 
quarter of an inch, in length. As in all Bibionidae, the 
males are distinguished from the females by the large size 
of the head, which in the former sex appears from above 
to be entirely composed of the eyes. Of five specimens 
sent to the British Museum, all were males. Dilophus 
fehrilis breeds in horse and cattle droppings, in which the 
larvsB — white footless grubs measuring half an inch in 
length, with a dark brown head capsule at the anterior 
extremity — are found in small masses. This fly is quite 
incapable of biting, as are also all the other species of 
the same family, so far as at present known, though the | 
possession of an elongated proboscis by two Mexican j 
representatives of the genus Plecia suggests that there may 
be forms that suck blood. The occasional occurrence of 
Bibionidm and other Diptera in immense numbers is well 
known, and notes on the subject have already appeared 
in these columns (c/. Nature, vol. xlviii., 1893, pp. 103, 
127, 176). With regard to Dilophus fehrilis, jMr. J. W. 
Douglas, writing in fhe Entomologist* s Monthly Magazine 
for 1880 (p. 142), describes a swarm of this species at sea 
off the Norfolk coast on September 2 of that year. It is 
stated that the air was obscured by the flies as by a cloud, 
and that a schooner sailing at about a cablets length from 
the shore was so covered with them that for five hours 
persons were unable to remain on deck; the air cleared 
at about 4 p.m. The cause of these phenomenal swarms 
is still uncertain, but it is probably to be found in ex- 
ceptionally favourable climatic conditions, which, by 
accelerating the growth of the larvse and shortening the 
pupal stage, cause rriyriads of flies to appear at practically 
the same time. 

In the Biological Bulletin (February) Mr. R. S. Lillie 
discusses the conditions determining the disposition of the 
chromatic filaments and chromosomes in mitosis, and 
advances a physicochemical theory, based upon mutual 
repulsions of the particles of a colloid solution, to explain 
the sequence of the stages in nuclear division. 

A REVISION by Mr. B. Hayata of the Euphorbiaceae and 
Buxaceae of Japan, as represented in the herbarium of the 
University of Tokio, forms article iii. in vol. xx. of the 
Journal of the College of Science in that university. The 
number of genera is limited to twenty-four under 
Euphorbiaceae and two under Buxaceae, and seven new 
species are recorded. The author has provided figures of 
the flowers for most of the species. 

A BRIEF survey of the progress of the Nilambur Teak 
Plantations, Madras, from its inception by Mr. Conblly 
in 1840 to its present condition, when the receipts more 
than balance the cost, is contributed by Mr. R. McIntosh 
to the Indian Forester (March). The harvest time is still 
thirty-five years ahead, when the fellings are expected to 
produce a revenue of 40,oooZ. a year. The difficulty ex- 
perienced at first in getting the seed to germinate was 
overcome by soaking the seeds before planting, and hy 
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keeping the soil thoroughly moist after planting. The 
teak forests of Burma form the subject of another article, 
in which Mr. R. S. Troup comes to the conclusion that 
useful as fire protection may be in most forests, annual 
burning in moist mixed forests of teak and bamboos is 
decidedly efficacious. 

The appearance of a Nature-study Review, edited and 
published by Mr. M. A. Bigelow in Lancaster, Pennsyl- 
vania, indicates that the subject is making progress in the 
United States. A discussion in the first number as to the 
scope of nature-study has led to a general expression of 
opinion that it differs fi'om natural science in so far as it 
lacks the characteristic organisation of science, and that it 
should be confined to elementary schools ; further articles 
on the subject appear in the March number, which is the 
second of a bi-monthly issue. Amongst the articles giving 
the experiences of teachers one by Dr. E. A. Bigelow 
directs attention to the convenience of putting up the salts 
required for plant food solutions in tabloid form. 

In Spelunca {Bull, de la Soc. de SpeUologie, tome v., 
Nos. 39 and 40) there are interesting articles on the 

caverns and subterranean water-courses of the Mendip 
Hills, by Mr. H. E. Balch, and on those of the Jura 
Mountains by M. E. Fournier. 

Mr. E. C. Davey, who in 1874 contributed to the 

Transactions of the Newhury District Field Club an essay 
on the sponge-gravel beds near Faringdon, with photo- 
graphs of some of the fossil sponges, has revised and 
amplified his article under the title The Neocomian 

Sponges, Bryozoa, Foraminifera, and other Fossils of the 
Sponge-gravel Beds at Little Coxwell, near Faringdon.” 
This is now published by Messrs. Dulau and Co., price 
55. net, and it contains five photographic plates of sponges. 
Echini, and Foraminifera. The nomenclature of the 

sponges is revised in accordance with the researches of 
Dr, G, J. Hinde, but the author does not wholly agree 
with the determinations made by that palaeontologist, and 
adds other species, one new species being figured and 
briefly described. Under the heading “Bivalves,” the 
author includes brachiopods and lamellibranchs ; he makes 
no reference to the occurrence of Belemnites, to which Mr. 
G. W. Lamplugh directed special attention in 1903 {Geol 
Mag., p. 32). 

Basing his conclusions largely on the capacity of the 
cranium, but also taking into account other characters, 
Mr. A. da Costa Ferreira has attempted to dissect out, as 
it were, the probable racial constituents of the Portuguese, 
and has set forth his results in the Bulletin de la SocieU 
d* Anthropologic de Paris ($6. s6r., tome v., p. 473). He 
finds a short, mesorhine dolichocephalic type with a 
small head which he thinks belongs to the Cro-Magnon 
race, and a tall, leptorhine dolichocephalic type with a 
large head. The mesaticephals are partly attributed to a 
brachycephalic mixture; those of short stature, leptorhine, 
and with a large head, are thought to belong to the race 
of Crenelle or to a Celtic invasion. The small head^, 
leptorhine mesaticephals are probably of Semitic origin, 
while the mesorhines may be of Berber extraction. 

In order to make more widely known and more .^easily 
accessible to American students the results of important 
researches on the Maya hieroglyphs, printed in the German 
language, the Peabody Museum Committee on , Central 
, American Research has begun a series of translations, of 
xxdiich the first, on the' representation of deiti^ of, the 
Maya manuscripts,,, , by: ^ P- Schellhas^ has been. putH 
■ li^ed ''as 'vol., 'of ■ the. ' ofvthe: 
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Musettm, Harvard University. In this valuable enumer- 
ation Dr. Schellhas is very careful not to theorise or to go 
beyond the warrant of the manuscripts ■ themselves. In 
several cases he refers to diverse views concerning the 
names of the gods in question ; but, as he truly observes, 
these different opinions show on what uncertain grounds 
such attempts at interpretation stand, and that it is best 
to be satisfied with designating the deities by letters and 
collecting material for their purely descriptive designation. 
In vol. iii. of the same Papers are illustrated accounts of 
the Cahokia and surrounding mound groups, by Mr. D. I. 
Bushnell, and of the exploration of mounds in Coahoma, 
CO. Mississippi, by C. Peabody. In vol. i. Mrs. Zelia 
Nuttall gives a very interesting account of a penitential 
rite of the ancient Mexicans mainly derived from Spanish 
sources. Blood was drawn from cuts in various parts of 
the body, including the tongue and ears ; the rite of 
voluntarily drawing blood, principally from the ear, was 
a feature of every-day life in ancient Mexico, and was per- 
formed by young and old. It constituted an act of 
humility, thanksgiving, penitence, or propitiation. 

The Survey Department of Egypt has published an 
important paper on the rainfall of the Nile basin in 1904, 
by Captain H. G. Lyons, director-general of the service. 
Five years ago there were only six or eight places where 
the rainfall was being measured regularly ; now, thanks 
chiefly to the efforts of Captain Lyons, there are more 
than forty, of which thirty-two lie to the south of Berber 
(lat. 18° N.). He points out that to understand the 
seasonal variation of the rainfall the relative positions of 
the equatorial low-pressure belt, and the high-pressure 
areas to the north and south of it at different seasons, 
must be taken into consideration. In the low-pressure area 
there is an ascensional movement of the air, so that its 
moisture is condensed to form clouds and rain. This 
ascensional movement depends upon the heating effect of 
the sun, and it is shown month by month how the low- 
pressure area varies with respect to the sun’s position 
from south to north, and back to south again. The care- 
fully prepared tables and diagrams show, as a general 
result, that the rainfall of 1904 in the Nile basin was 
below the average ; in the equatorial regions it w'as some- 
what deficient in the earlier, part of the year, and above 
the average in the autumn. 

A SOMEWHAT striking paper has been published by Prof. 
Ronald Ross, F.R.S., of Liverpool University, on verb 
functions, with notes on the solution of equations by 
operative division (Proceedings of the Royal Irish 
Academy, xxv., a, 3). The writer points out that whereas' 
symbols such as f and ^ are used to denote functions in 
general, no notation exists which can explicitly represent 
the operation of forming any particular function of any 
argument, apart from the argument itself, except in certain 
simple cases as exemplified by the prefixes log, sin, &c. 
The notation proposed by Prof. Ross meets this want. 
It depends on the use of a purely symbolical letter jS to 
denote the base of a given operation, this symbol occurring 
In the “ verb function ” or operator. When this verb 
function operates on a subject x, it produces the result 
obtained by writing .v for $ in the operator. For example, 

log i]3r=.r log .r- 1, cos cos-r, 

and so on. Another peculiarity is the use of square 
brackets to enclose each separate operation, the necessity 
of which may be illustrated by the following example t — 
represents Ca 4 -A*)^ whereas 

la -f Pfx=la -{- 0la + ■i-x)=:a + {a+x)-2a+x, 
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In connection with inverse operations, Prof. Ross intro- 
duces the notation of a double fraction or solidus line as a 
distinction from the ox'dinary division symbol ; thus, accoi'd- 
ing to his notation, we should have 

I Q _ "■ 

+ r] 2'i 

as the symbolical enunciation of the expressions for the 
roots of a quadratic equation. 

The peculiar magnetic properties of the so-called 
Heusler’s bronzes, consisting of copper, manganese, and 
aluminium, are the subject of a paper by E. Take in 
the Verhandlungen of the German Physical Society 
(vol. vii., 133). The “ ti-ansformation points ” of a number 
of samples of the bronze were determined, as well as the 
effect of heating and re-heating upon them. The results 
are shown in a series of striking curves. 

Reference has already been made in these notes 
(Nature, vol. Ixx. p. 583) to the simple form of telescope 
pyrometer invented by M. Fdry for measuring high 
temperatures. This instrument is now being sold by the 
Cambridge Scientific Instrument Co., Ltd., who have been 
appointed sole agents for its sale in the United Kingdom, 
the British colonies, and in the United States; it is made 
in two forms, a mirror pyrometer, recording temperatures 
between 500*^ C. and 1100° C., and a lens pyrometer, read- 
ing between 900° C. and 3500° C. 

Prof. Moissan has published, in the form of a pamphlet 
having the title “ La Chimie mindrale, ses Relations avec 
les autres Sciences,” an address delivered last September 
at the Congress of Arts and Sciences at St. Louis. Prof. 
Moissan, who by his own researches and those of his 
colleagues has so widely enlarged the domains of inorganic 
chemistry, whilst regretting that this bi'anch of science 
is still systematically imperfect as compared with organic 
chemistry, emphasises the fact that during the past few 
years its study has again resumed a place of honour. 
This has been due largely to the discovery of the gases of 
the atmosphere, to rescaixh at high and low temperatui'cs, 
the investigation of the rare earths, and to the increasing 
tendency to the fusion of chemical and physical methods. 

Many important investigations still remain to be made 
in inorganic chemistry, but for success very refined methods 
and a high degree of accuracy will be required. Chemical 
research must acquire the precision of physics.” Finally, 
it must be recognised that experiment is the sole guide to 
truth, and that Faraday’s saying still holds true that 
chemistry is essentially an experimental science. 

The recent researches of M. Bcrthelot on the per- 
meability of fused quartz vessels to gases at high tempera- 
tures have led him to study glass from the same point of 
view, with very interesting I'csults. In many analytical 
processes, and more especially in the analysis of organic 
compounds, it is tacitly assumed that at temperatures 
I below its melting point glass is impermeable to oxygen, 
nitrogen, and carbon monoxide and dioxide. In the current 
number of the Comptes rendus, M. Berthelot gives an 
account of some experiments on glass, the mode of work- 
ing being the same as that used for the quartz tubes (see 
Nature, April 13, p, 56S) with the exception that the 
tubes were necessarily slowly cooled, and finds that at 
temperatures between 550® C. and 800° C. glass tubes 
are permeable, to gases. He compares the passage of gases 
through slightly softened glass to the gaseous exchanges 
taking place at the ordinary temperature , through the walls 
of indiarubber tubing, and emphasises the importance of 
this property of glass, hitherto unsuspected, in many 
chemical and physical investigations at high tempei'atures. 
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Messrs, Crosby Lockwood and Son will publish shortly 
a work on “Modern Lightning Conductors,” by Mr. Kil- 
lingworth Hedges, honorary secretary of the Lightning 
Research Committee- 

An appendix to Mr. R. L. Taylor^s “ Student’s 
Chemistry ” has been published by Mr* John Hey wood. 
It consists of two sections ; the first part deals with the 
radio-active elements, and the second is an introduction to 
the study of organic chemistry. 

We have received from the Art. Institut Orell Fiissli, of 
Zurich, Nos. 177, 178, and 179 of their “ Illustrated 
Europe ” series of handbooks. The three parts are bound 
together in a convenient little volume with the title 
“ Orisons Oberland.” The guide book is by Dr. Chr. 
Tarnuzzer, and a historical sketch has been contributed 
by Prof. J. C. Muoth. The translation into English was 
done by Dr. and Mrs. Spdndly-BIakiston. Visitors to this 
interesting part of Switzerland will find interesting scien- 
tific, historical, and topographical information in this 
guide book. The book may be obtained in this country 
from Messrs. Hachette and Co. 

Messrs. Oliver and Boyd have published the ninth 
volume of the “ Reports from the Laboratory of the Royal 
College of Physicians, Edinburgh.” The volume is edited 
by Sir J. B. Tuke and Dr. Noel Paton. The papers in- 
cluded fall under two categories ; the first comprises four- 
teen papers describing researches on the ductless glands 
under the Mason fund, and the second consists of general 
researches in physiology, pathology, and pharmacology. 

We have received from Mr. John Grant, of Edinburgh, 
a catalogue of scientific books, chiefly on botany, zoology, 
and geology, and a catalogue of recent purchases — including 
some well known works of science — all of which are offered 
at greatly reduced prices. 

Mr. W. Butler, Southport, has devised a new type of 
camera stand — called the Swingcam — to facilitate the 
photography of natural history subjects. The stand 
enables a photographer to point the lens of a camera at 
any angle and fix it in that position, without the use of 
a swinging back or front or any other independent attach- 
ment. The Swingcam tripod head can be fixed in a hori- 
zontal or vertical position, or at any angle, and is also 
capable of being inverted if desired. Naturalists and 
others who occasionally have to use cameras in awkward 
positions will no doubt find these devices a convenience. 

New editions of two standard works already reviewed 
in these columns have just been received from Mr. Gustav 
Fischer, Jena. One is the seventh edition of the “ Lehr- 
buch der Botanik ” by Profs. Strasburger, Noll, Schenck 
and Karsten, and the other is the seventh edition of Dr. 
R. Hertwig’s “ Lehrbuch der Zoologie.” Both works have 
been revised, so that they will maintain their high position 
among text-books of science. 

We have received from Messrs, Henry Sotheran and 
Co., 140 Strand, W.C., a copy of their latest catalogue 
of second-hand books, including numerous scientific works ; 
and from Messrs. John Wheldon and Co., 30 Great Queen 
Street, W.C., a catalogue of a miscellaneous collection of 
books, comprising many dealing with biology, geology, 
and mathematics. 

Messrs. Dawbarn and Ward, Ltd., have published a 
second revised edition of “ Photographic Failures : Pre- 
vention and Cure,” by “ Scrutator ” of the Photagram. 
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OUR ASTRONOMICAL COLUMN. 

Newly Discovered Nebul.e, — In No. 4013 of the 
Astronomischc Nachrichten Prof. Max Wolf announces the 
discovery of a small, but beautiful, nebula the position 
of which, referred to the equator of 1900-0, is as follows : — 
a=i3h. 58m. 33-44S., S=— 9° 39' 36". This object was 
discovered on a plate exposed during a search for minor 
planet (126), Velleda, and is of a spiral form, of the un- 
usual S-shaped variety, the nucleus being of the fourteenth 
magnitude. Its diameter in R.A. is about and in 

dec. about I'-o. 

A second nebula of especial interest was found in the 
position (igoo-o) R.A. = i3h, 58m. 15*173,, 5 ==— 9° 40^ 10''. 
This object is i' in length along its major axis, which has 
a position angle of about 120®, and is of the Andromeda 
nebula form. 

The Bruce Telescope Reference Photographs. — ^When 
the 24-inch Bruce telescope of the Harvard College Observ- 
atory was being planned it was expected that the instru- 
ment might be useful in assisting in the discoveries of 
new satellites, and this expectation was realised in the 
discovery of Phoebe. A number of plates of each planet 
have been taken since 1893, and of these Prof. Pickering 
now gives the details as to object photographed, exposure, 
date and region, in Circular No. 97 of the Harvard College 
Observatory, ho'ping that the knowledge of their existence 
may assist other observers of possible satellites. The list 
includes 12 plates exposed for Mercury, 2 for Mars, 6 for 
Vesta, 21 for Jupiter, 12 for Uranus, and 3 for Neptune. 
The Saturn plates were fully described when the manner of 
the discovery of Phoebe was related in a former publication. 
The limiting magnitude of the objects shown on these plates 
may be taken as 17-0 or 17-5, and therefore the photo- 
graphs may prove useful in the correction of the elements 
of Jupiter’s newly discovered satellites when more is 
known of the positions of these two objects. 

Comet 1904 11 . (1904 d). — ^A continuation of the 
ephemeris for comet 1904 d is given in No. 4012 of the 
Astronomische Nachrichten by Herr M. Ebell. 

This comet is now only about one-sixth as bright as 
when discovered, and is gradually becoming fainter. Its 
position on May 26, according to the ephemeris, will be 
a (true)»:2h. 23m. 48s., 5 (true) *-1-64® 50', which is 
about 2® south of i Cassiopeise, and the object is travelling 
slowly towards the constellation Camelus with a very 
slightly increasing declination. 

Twelve Stars with Variable Radial Velocities. — 
Further results of the spectrographic work performed by 
the D. O. Mills expedition from Lick Observatory to the 
southern hemisphere are published in Bulletin No. 75 of 
that observatory. 

Twelve stars have been found by Prof. Wright and Dr. 
Palmer to be spectroscopic binaries, some of them, 
mentioned below, having features of especial interest- 
a Phoenicis has a period of about 190 days. The system 
of 6 Eridani has been found to be very similar to that 
of Mizar, the brightest component, having a composite 
spectrum similar to that of the star named, a Puppis, 
a Volantis, a Carinse, and k and p Velorum are amongst 
the other stars of which the radial velocities have been 
found to be variable. 

Double “ Canals ” on Mars in 1903. — In Bulletin 
No. 15 of the Lowell Observatory Mr. Lowell gives, and 
discu.sses in detail, the results of his observations of thb 
Martian “ canals ” during 1903. Before proceeding to 
I the account of the actual observations, he comments on 
j the various theories which have been advanced in argu- 
! ment against the reality of the ” doubling ” phenomenon. 
The “ diplopic ” or out-of-focus theory is refuted for five 
reasons, the chief of which is that for any special epoch 
the width of each individual double canal remains con- 
stant. 

The “ interference ” theory is met by* the statements 
that in the case of these features there is no bright streak 
such as would be necessary to produce the two dark 
streaks to give the idea of a double canal, and that the 
width of each double canal does not vary with the aper- 
ture employed. Lastly, the “fusion,” or, as Mr. 
Lowell refers to it, the “ Small Boy,” theory is considered. 
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the chief argument against it being that the ambiguity 
of real and false effects only exists at the limit of vision, 
whereas most of the canals considered are, when well seen, 
far within this limit. 

A number of interesting points concerning the canal 
systems are deduced from the 1903 observations, but only 
one or two of the more striking may be mentioned here, 
(i) The majority of the double canals do not exceed 3°*^ 
(degrees on the planet’s surface) in width ; (2) at the time 
of maximum visibility the two members of each double 
are generally of equal strength, but as they wane one of 
them usually becomes apparently stronger than the other; 
(3) the double canals appear to congregate in special longi- 
tudes and latitudes, in the latter case especially favouring 
the equatorial regions, a fact which Mr. Lowell urges as 
an argument against the “ diplopic ” theory; (4) the double 
canals are peculiar to the lighter regions of the planet’s 
surface, although single canals are, apparently, just as 
numerous in the darker as in the lighter regions ; the 
double canals, however, are always connected, directly, or 
through the medium of similar objects, with the darker 
areas. 

Catalogue of New Double Stars. — Prof. Hussey’s 
ninth catalogue of double stars, discovered with the 12-inch 
and 36-inch refractors of the Lick Observatory, and mostly 
measured with the latter instrument, is contained in 
Bulletin No. 74 of that observatory. The preceding cata- 
logues have severally appeared in Nos. 480, 485, and 494 
of the Astronomical Jottrnah and Nos. 12, 21, 27, 57, and 
65 of the Lick Observatory Bulletins, 

The present publication gives the catalogue and D.M. 
numbers, the position and the distance and position-angle 
determined at each observation for each of the double 
stars recorded. The catalogue numbers extend from 801 
to 1000 inclusive, and run consecutively. 


THE ROYAL SOCIETY CONVERSAZIONE. 

A/T ANY instruments and devices of scientific interest were 
shoTvn at the Royal Society’s conversazione on 
Wednesday, May 17. As usual, the exhibits illustrated 
methods and results of recent work in various branches of 
science, and the subjoined summary of the official cata- 
logue contains a few particulars relating to them. 

In the course of the evening lantern demonstrations were 
given in the meeting-room by Dr. E, A. Wilson, Sir Oliver 
Lodge, and Mr. Perceval Landon. Sir Oliver Lodge 
demonstrated the use of electric valves for the production 
of high-tension continuous current. Electric vacuum 
valves, which it is now found were suggested in a letter 
by Sir George Stokes twenty years ago, have as their 
function the entrapping of a portion of electricity by per- 
mitting its passage in one direction and stopping its 
return. They therefore can be employed to accumulate 
electricity supplied from an intermittent or jerky source and j 
to store it at a steady high potential ; so that it may there- 
after maintain a current through a very high resistance, 
as in electrostatics, and may produce X-rays, or point- 
discharge,. or other continuous high-tension effects, and 
enable a small portable coil to imitate some of the 
effects of a much larger one by storage and accumulation 
of impulses. Among the applications contemplated are the 
separation of metallic fume and the dissipation of fog. — 
Dr, Edward A. Wilson showed a number of Antarctic 
views illustrating the life and work done on board the 
Dhconery during 'the years 1902 to 1904, and views of the 
seals, penguins, and other birds met with in the Antarctic 
circle; and Mr. Perceval Landon exhibited pictures of the 
road to Lhasa. 

The other exhibits are here grouped together according 
to subjects more or jess closely related to one another. 

Specimens illustrating the action of light and of radium 
upon glass ; Sir William Crookes, F.R.S. (i) It is well 
known that mapy samples of colourless glass containing 
manganese slowly assume a violet tint when exposed to 
sunlight. In soine specimens of glass exhibited the pieces 
were ,of all^ depths of tint, from deep violet, almost black 
in thick pieces, to pale amethyst. Analysis shows the 
g^2^ to contain manganese. Heating the glass in a 
covered crucible to its softening point discharges the colour, 
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leaving the glass white and transparent. The coloration 
is not superficial. On immersing a piece of the coloured 
glass in a liquid of about the same refractive index as 
itself the colour is seen to have penetrated throughout 
the mass. Radium, acting for a few days, even through 
quartz, will produce as intense a coloration in a piece of 
this glass as exposure to the sun on the Pampa has taken 
years to effect. Six pieces of glass from the greenhouses 
at Kew Gardens illustrated changes which took probably 
about fifty years to complete in our climate. Purple spots 
were produced on two of these specimens by Sir William 
Crookes by the action of 15 milligrams of radium bromide 
in a quartz tube in the course of ten days, the beginning 
of change being well marked at the end of two days. In 
a specimen of manganese glass exposed to light for forty 
years as a pane of a greenhouse, the ends of the glass, 
which had been protected from light by the window frame 
were colourless. In the expectation that radium might 
have a reducing effect on the manganese compound, Mr. 

F. Soddv subniitted a portion of the pane to the action 
of 30 milligrams of radium bromide for three days in 
May, 1904. The colour, however, instead of being 
diminished, was intensified. Specimens were also shown 
illustrating the coloration of glass, quartz, and fluorspar 
by the rays of radium. 

Action of actinium or emanium emanation on a sensitive 
screen: Sir William Ramsay, K.C.B., F.R.S. Actinium 
or emanium are different names, adopted by Debierne 
and Giesel respectively, for the same substance, separable 
from pitchblende, and accompanying lanthanum. It gives 
off an emanation, of which the period of activity is very 
short— a few seconds. When this emanation impinges 
on a sensitive zinc sulphide screen, the screen becomes 
luminous. The luminous patch can be blown away, and 
in a second or two reappears. — Phosphorescence caused by 
the j8 rays of radium ; Mr. G. T. Beilby. Phosphorescence 
of calcspar and other substances — (i) during exposure to 
the rays ; (2) after removal from the rays ; and (3) revived 
by heat after secondary phosphorescence has died down. 
TThe storage of phosphorescence and the coloration effects 
are due to partial electrolysis of the calcium carbonate or 
other substance by the stream of negative electrons, A 
proportion of the ions re-combine at once, others continue 
to re-combine after the rays have ceased to act, and the 
remainder only re-combine when the mobility of the crystal 
molecules is increased by heat. — Skiagrams of the hands 
of Machnow, the Russian giant, and of O’Brien, the Irish 
giant : Mr. S. G. Shattock. 

Large echelon spectroscope : Prof. A. Schuster, F.R.S. 

; This echelon spectroscope, constructed by Messrs, Adam 
Hilger, Ltd., consists of 33 plates, and has a resolving 
power equal to that of an ordinary grating of 329,000 
lines in the first order. — A hand refractometer : Mr. G. F. 
Herbert Smith. By means of this form of refractometer 
the refractive indices of any translucent substance, the 
refractive power of which lies within the effective range of 
the instrument, 1-400 to 1*760 approximately, may be 
determined with ease and celerity, to units in the second 
place of decimals if ordinary light, and to two or three 
units in the third place of decimals if the monochromatic 
light emitted by a volatilising sodium salt be the source 
of illumination. — ^The Ashe-Finlayson comparascope : Mr. 
D. Finlayson. This accessory to the microscope has been 
designed to enable the images of two different objects, 
separately mounted, to be projected side by side into the 
field of view, thereby enabling a thorough comparison to 
be made of their respective points of difference and re- 
semblance. The apparatus consists of a prism placed 
above the primary objective which reflects to the ocular 
the rays from a secondary objective placed at right angles 
to the optic axis of the microscope. — (i) Torsion balance, 
used in radiation pressure measurements,,, by Nichols and 
Hull ; (2) vacuum tube, of Nichols and Hull, to illustrate 
the repulsion of comet tails by the sun : Prof. E. F. 
Nichols, — An optical appliance to facilitate visual percep- 
tion of ultra-microscopic particles : Mr. Carl Zeiss. The 
apparatus consists of a projection table provided with aa, 
arc lamp, optical bench, two projection aplanats, and a 
precision slit. (The use of sunlight instead of the arc, 
lamp is preferable.) Particles of far less than half a ; 
wave-length can be made visible with this apparatus- — 
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Mechanical lantern slide illustrative of the phenomenon 
of a total solar eclipse : Mr. W. Shackleton. A white 
disc representing the sun is projected on a screen; by 
moving an opaque disc representing the moon, this is 
gradually obscured, and the preliminary partial phases of 
a total solar eclipse are shown. A moment before com- 
plete obscuration a twin shutter is opened, which allows 
the corona and chromosphere to be projected, thus re- 
producing totality, which may last as long as desired. — 
Stereoscopic views of the sun and stars of estimated 
parallax : Mr. T. E. Heath. The perspective drawings 
were made from a plan and elevations in which the scale 
of stellar distances was ten light-years to i inch, and of 
stellar discs such that the sun (or a star which gives equal 
light) was I /50th of an inch in diameter. The magni- 
tudes were made to vary with the varying distance of the 
spectator, — (i) Microscope and goniometer stage for ex- 
amining the optical qualities of minute grains of sand; 
(2) set of petrological quartz wedges ; (3) photomicro- 
graphic camera, designed by Mr. J. W. Gordon for taking 
small direct photomicrographs while the instrument is in 
use after observation without attention to the adjustments : 
Messrs. R. and J. Beck, Ltd. 

(i) Photomicrographs of section of gun tube showing 
change in structure of steel after 2000 rounds ; (2) photo- 
micrographs of alloys of aluminium with nickel ; (3) photo- 
micrographs of alloy of copper with cobalt and nickel : 
Dr. Hodgkinson, Captain Playfair, R.A., and Mr. Coote. 
— (i) Apparatus for polishing and preparing metals for 
, microscopic examination ; (2) specimens of steels in the 
cast and forged condition containing phosphorus ; Mr. 
;J. E. Stead, F.R.S. — ^Transverse sections of slip-bands and 
other microscopic features of metallic surfaces : Mr. W. 
Rosenhain . — K series of alloys of iron and steel tested at 
liquid air temperature : Mr. R. A. Hadfield. The speci- 
mens showed the effect of liquid air (temperature 
— 182® C.) upon almost pure iron (Swedish charcoal iron 

S.C.I.,” 0-04 carbon, 99*82 iron) and a large number of 
alloys of iron with other elements. The well known 
ductility of iron disappears, while its tenacity is more 
than doubled. Similar effects occur with nearly all the 
alloys of iron with carbon and other elements, except those 
containing nickel, which metal appears to modify con- 
siderably the embrittling effect of low temperatures upon 
iron. 

Clock and chronometer by Thomas Mudge : Mr. A. 
Mallock, F.R.S. The clock was made about 1776, and 
contains Mudge ’s moon motion. Mudge’s object in making 
this motion was to show that any desired velocity ratio 
could be approximated to very closely with comparatively 
few wheels. The train of wheel-work he employed makes 
the mean lunation 0*03 second less than the actual mean 
lunation, that is, the error is less than i in 2| millions. 
There are other remarkable features in this clock con- 
nected with the balance wheel, escapement, and tempera- 
ture correction. — (i) Tangent-micrometer for theodolites, 
&c , ; (2) endless-tangent screw for sextants : Mr. E. A. 
Reeves. By the addition of a micrometer ** drum,** and a 
simple arrangement for clamping the outer rim or dial 
carrying the numbers, combined with a special indicator, 
a ^ carefully constructed tangent-screw serves also as a 
micrometer, and renders it possible ’to read the arc with 
the same accuracy as with the usual form of micrometer, 
while the instrument need not be larger than the ordinary 
vernier theodolite. The sextant device consists of a 
tangent-screw constructed with an endless thread, by means 
of which the vernier arm can be made to pass from any 
one part of the arc to another. For making rough con- 
tacts the tangent-screw is raised from the arc by means 
of a lever pressed by the finger. When the pressure on 
the lever is released the tangent-screw, actuated by a 
spring, again comes in contact with the arc, and serves 
as a clamp. 

A direct reading cymometer for measuring the 
length of the waves used in wireless telegraphy : Prof. 

A. Fleming, F.R.S. The instrument consists of a 
, sliding tubular condenser and an inductance coil, the 
fiapacity and inductance being varied together in the same 
proportion by one movement of a handle. The circuit; is 
closed by a copper bar, which is placed ^ongside the 
aerial wire indicating the electric waves. The k^dle of 
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the cymometer is then moved until a neon vacuum tube 
used ^ as an indicator shines most brightly, and thus de- 
termines when the cymometer circuit is tuned to the 
frequency of the aerial. A pointer moving over a scale 
then indicates the wave-length of the radiated wave in 
feet or metres. — An oscillation valve for rectifying electrical 
oscillations and rendering them measurable on an ordinary 
galvanometer : Prof. J, A. Fleming, F.R.S. The valve 
consists of a bulb enclosing a carbon filament made like 
an incandescence lamp. The filament is surrounded* by 
a metal cylinder. The bulb is highly exhausted. When 
the filament is incandescent, negative electricity can move 
through the vacuum from the hot filament to the cylinder, 
but not in the reverse direction. Hence the arrangement 
can separate out the two opposite currents in an electric 
oscillation. It can be used in combination with a dead 
beat galvanometer as a receiver in wireless telegraphy. 
The valve replaces the coherer and other appliances, and 
the signals are given by long and short deflections of the 
galvanometer. — (i) Resonance induction coil and high 
potential apparatus ; (2) resonance electromagnet : Messrs. 
Isenthal and Co. Electrolytic condensers of very large 
capacity are charged from the mains through the primary 
of a suitably wound induction coil, and the circuit broken 
and reversed at zero potential by means of a motor-driven 
commutator of special construction. The advantages 
are : — no motor transformer is required in primary circuit, 
no rectifying device in secondary circuit, and there are 
no interrupters to be cleaned. The apparatus enables a 
current to be converted sparklessly into pure sine current 
suitable for space telegraphy. An electromagnet excited 
from^ a source of this kind exhibits peculiar physical and 
physiological phenomena. — (i) High-tension resonance 
transformer ; (2) X-ray stereoscope ; Mr. Russell Wright. 
The special form of “ step-up *’ transformer exhibited 
works direct from the alternating current mains, and pro- 
duces an alternating discharge of sufficient tension for 
X-ray work or high-frequency efiluve. By means of a 
small revolving shutter, driven by a synchronous motor, 
between the observer’s eye and two X-ray tubes, stereo- 
scopic images could be clearly seen on an X-ray screen. 

High temperature electric furnaces : Director of the 
National Physical Laboratory. These furnaces are con- 
structed of rare earths such as are used in Nernst lamps. 
They are available for temperatures between 800® C. and 
2000® C. The apparatus used in a recent determination 
of the melting point of platinum was shown at work, in 
addition to that for other experiments of a similar 
character. — New models of laboratory electric furnaces : 
Mr. R. S. Hutton. The furnaces consist of a carbon tube, 
rod, or plate heated by an electric current. In the tube 
furnaces the carbon is surrounded by some material of 
low thermal conductivity, which also serves to protect 
the hot tube from oxidation. The substance to be heated 
is placed in a carbon boat or crucible inside the tube, and 
can thus be brought to a very high temperature. The 
method employed for conveying the current to the carbon 
by soldering water-jacketed sleeves to the electro-coppered 
ends of the carbon forms a novel feature of the construc- 
tion. 

Photographs taken in China by the Carnegie expedition 
under Mr. Baily Willis in 1904, illustrating a presumably 
Glacial deposit underlying the base of the Cambrian rocks 
of the region : Sir Archibald Geikie, Sec.R,S. — Photo- 
graphs, cast, and model of skull of Diplodocus, a Jurassic 
dinosaur from Wyoming, and other fossils from the middle 
west of North America; Dr. W, J. Holland. — ^Remains of 
fossil mammals from Crete : Miss D. M. A. Bate. 
Numerous mammalian remains were found in 1904 in the 
Pleistocene cave and fresh-water deposits of Crete. These 
include remains of the following animals : — antelope, deer, 
elephant, pigmy hippopotamus, shrew, and two species of 
rodents. — ^The great Indian earthquake, April 4: Prof. J. 
Milne, F.R.S. Five seismograms of this disturbance were 
shown from Shide, Isle of Wight. (i-2)<^ Opea diagraips 
on smoked paper showing north-south and east-west 
nnotlon. (3) Open diagrams of east-west motion on photor 
graphic paper; The instrument was a Milne hpri^qtal 
Mndulum* (4-^) Photb^^ records from a |^r of 
tohe hori^htai P^hduXums vibrated porth^hth and ' 
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motion from Edinburgh, Paisley, Beirut, and Toronto. — 
Charts of the Gulf of St. Lawrence, showing the co-tidal 
lines at mean time of Quebec: Captain Tizard, C.B., 
F.R.S. — Photographs of the “ Cullinan ” diamond: Sir 
William Crookes, F.R.S. 

Microscopic preparations illustrating the development of 
calcareous spicules in various invertebrate animals : Prof. 

E. A. Minchin and Mr. W. • Woodland. Calcareous 
spicules are small skeletal elements to be found in most 
of the lower animals. These spicules assume varied and 
often beautiful forms, those of sponges and “ sea 
cucumbers” (Cucumariidse and Synaptidse) being especially 
striking in this latter respect, and are built up in all 
instances by the agency of scleroblasts — small nucleated 
protoplasmic masses which deposit the lime. The causes 
underlying the production of the curious forms which these 
spicules assume (triradiates, perforated plates, wheels and 
anchors, &c.) are not by any means yet understood, but 
are probably several in number, some being purely 
mechanical in nature, others, perhaps, being those which 
give rise to crystals, — Cellular constituents peculiar to 
cancerous and reproductive tissues : Prof. J. B. Farmer, 

F. R.S., Mr. J. E. S. Moore, and Mr. C. E. Walker. In 
the cells of malignant tumours, structures known as 
“ Plimmer’s bodies ” are present in most cases. These 
structures have been regarded as parasitic organisms or 
as specific cellular peculiarities confined to such malignant 
tissues. They have recently been identified as also being 
present in normal reproductive tissues. They form a 
definite organ of the cell during its conversion to a sper- 
matozoon, and they also can be identified in the two, pre- 
ceding divisions. They are absent from other cells of the 
body. — ^The simplest kind of protoplasm : Dr. Charlton 
Bastian, F.R.S. One drop of a fluid swarming with 
common bacteria had been introduced into one ounce of 
distilled water containing ten grains of neutral ammonic 
tartrate in solution. The bacteria grow freely in this 
fluid, and as the constitution of the ammonia salt is 
2NH4O, CgH^Oi^jH-zHO, they must fashion their proto- 
plasm in some way from C, H, O, and N only, though 
sulphur and phosphorus, one or both, are commonly re- 
garded as necessary constituents of living matter. 

The parasite of “ kala azar ” : Brevet Lieut.-Colonel 
W. B, Leishman. This protozoal organism is found in 
the spleen and other organs in cases of kala azar,” an 
extremely fatal disease occurring in epidemic form in 
Assam, and also, in endemic form, in other parts of India 
and the tropics. Nothing is yet known as to the mode of 
infection or as to the life of the parasite outside its human 
host. In artificial cultures it develops into a flagellated 
organism closely resembling a trypanosome. Specimens 
and sketches were shown of the parasites as they occur 
in the tissues, and of the flagellated forms into which 
they develop in artificial cultures. — The isolation of B, 
typhosus from W’ater by means of alum precipitation : Mr. 
H. S. Willson. Alum is added to the infected water in 
the proportion of 0*5 gram to the litre. When the pre- 
cipitate of aluminium hydrate has fully formed, the water 
is centrifugalised and the sediment containing most of the 
bacteria present in the water is spread on plates of suit- 
able media, and incubated at 42° C. The precipitate, 
which is known to be destructive to many water and 
sewage organisms, has no germicidal action on R. 
typhosus. 

(i) Stone adze heads in various stages of manufacture, and 
chips from the neighbourhood of Suloga, Woodlark Island, 
British New Guinea: (2) photographs of straight-haired in- 
dividuals from Nara district central division, British New 
Guinea; (3) wood carvings and drawings, principally from 
Massim district, British New Guinea : Mr. C. G. Selig- 
mann. Specimens of cross-bred maize illustrating inheritance 
in accordance with Mendel’s law : Mr. R. H. Lock, — Living 
representatives of ^ the Plymouth marine fauna : Marine 
Biological Association. Material obtained with the dredge 
from certain tx'pical grounds in the neighbourhood of 
Plymouth was shown, together with representatives of the 
animals living on each ground. — Photographs illustrating 
young cuckoo in the act of ejecting egg and young bird 
from nest of foster-parent: Mr. W. Percival WestelL 

A new problem on superposition : Mr. H. E. Dudeney. 
This was a demonstration that an equilateral triangle can 

NO. 1856, VOL. 72] 


be cut into four pieces that may be re-assembled to form 
a square, with some examples of a general method for 
transforming all rectilinear triangles into squares by dis- 
section. 

Oil painting, a Friday evening lectui'c at the Royal 
Institution : Mr. II. J. Brooks. 


ATMOSPHERIC ELECTRICIT V OBSER VED 
FROM BALLOONS, 

T T is now some years since attempts were first made to 
investigate the electrical conditions of the upper atmo- 
sphere by aid of manned balloons ; but it is only within the 
last three years that the difficulties of the observations and 
the proper methods to be used have been anything like 
understood. 

Measurements of the normal potential gradient were 
first attempted. The early observers worked very much 
in the dark, Linke being the first, in 1901, to investigate 
the errors due to the mere presence of the balloon itself. 
He found that for the influence of an uncharged balloon 
to be small enough to be neglected, the upper of the two 
collectors used must be at least 10 metres below the basket. 

Linke also investigated the efficiency of different forms 
of collectors. The original form of collector used in 
balloon work was a modification of Kelvin’s drop collector. 

A wire was lowered from an insulated vessel out of which 
water flowed and ran down the wire ; the drops forming 
on the end of the wire and then falling off brought the,)! 
whole wire to the potential of the air at its end. There':) 
are many objections to this form of collector ; it is veryi' ; 
slow in action, uses a large quantity of water, and will 
not work when the temperature falls below freezing. 
Flame collectors are obviously out of the question for 
balloon work on account of their danger, and, much to the 
regret of the experimenters, radium did not come up to 
expectation. The difficulty with radium collectors is that 
the radium ionises a large volume of air, which, on account 
of the absence of relative motion between the balloon and 
the surrounding air, travels along with the balloon and 
completely alters the electrical conditions of the atmosphere 
in its neighbourhood. By a simple device Linke has 
finally overcome all difliculties connected with the col- 
lectors. A vessel containing spirits is insulated on a 
shelf fastened to the outside of the basket. From this 
vessel hangs a long thin lead or other flexible pipe. At 
the lower end of the pipe is a nozzle which forms the 
collector proper. As stated above, the collector must be 
10 metres below the balloon ; thus there is at least a 
10-metre head of liquid acting at the nozzle. The pressure 
due to this causes a very fine jet to escape from a pin- 
hole in the nozzle. As the jet breaks up into exceedingly 
fine drops, a very rapid collector action takes place. Col- 
lectors of this form have acted splendidly, and their use 
makes it possible to measure the potential gradient with 
accuracy and ease. 

The rate of dissipation of electricity from a charged 
body, and the degree of ionisation of the air, have also 
•been made subjects for investigation in the upper atmo- 
sphere. Ebert and ’I^nke have devoted several ascents to 
measurements of the dissipation, and Ebert designed the 
first instrument to measure the natural ionisation of the 
air; but the ionisation has been most carefully investigated 
by Gerdien, who Improved Ebert’s instrument so that it 
measures not only the ionisation, but the conductivity of 
the air also. 

It was when making these latter investigations that a 
number of difficulties connected with the casting of ballast 
were first observed. Ebert found that the pouring of sand 
from the ballast bags so highly charged the balloon with 
friction electricity that electrical observations became im- 
possible. Gerdien found that after sand had been cast 
the balloon remained for some minutes in an atmosphere 
filled with fine sand dust, which greatly affected the 
measurements of the ionisation. Linke also found that on 
account of the sudden upward acceleration given to the 
balloon after sand had been cast the position of the electro- 
scope leaves changed without any change of voltage. 
Gerdien was the first to overcome these difficulties. 
Besides sand, he took two large watertight sacks filled 
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with water. By having pipes and taps fitted to the sacks 
water could be discharged as desired. Sand still remained 
the ordinary ballast; but when electrical measurements 
were being made water only was used. In order to prevent 
the water freezing in the cold upper atmosphere, Gerdien 
filled the sacks with boiling water, which, experience 
proved, kept sufficiently warm to prevent freezing before it 
was all used. This method was found to be entirely satis- 
factory, for it not only got over all difficulties connected 
with the sand, but by regulating the flow of the water 
much greater control could be exercised over the balloon 
than had before been possible with sand. 

These and other difficulties have been so I'ecently recog- 
nised and overcome that trustworthy results have as yet 
hardly, been obtained, but the observations appear to justify 
the following conclusions : — 

The normal potential gradient remains positive to the 
highest point yet investigated (5900 metres by Gerdien), but 
decreases in magnitude as the height increases. This 
points to the lower regions of the atmosphere containing 
a positive charge equal to the negative charge on the 
earth’s surface, so that the globe as a whole is not charged. 

The number of ions in a cubic metre of air is the same 
at all heights. 

Electricity is dissipated more rapidly from a charged 
body the higher it is in the atmosphere, this being, no 
doubt, due to the greater ease with which ions move in 
rarified air. 

These results require further verification before they can 
be accepted as final, and it is to be hoped that facilities 
will be forthcoming for the investigations to be followed 
up in this country. It is a strange fact that no English- 
man has yet devoted himself to a study which combines 
science and sport in such an attractive manner. 

George C. Simpson. 


VmVERSlTY iJVD EDVCAmOl^AL 
INTELLIGENCE. 

Cambridge. — The syndicate the proposals of which with 
regard to the previous examinations were thrown out by the 
Senate last term, was elected to consider the studies and 
examinations of the University, and, although it has so 
far considered but one examination, a determined attempt 
is being made to bring its deliberations to a close. The 
period for which the syndicate was appointed lapses at 
the end of this term, and the grace which authorises its 
re-appointment will to-day be “ non-placetted ” in the 
Senate. A short time ago four members were added to 
the syndicate. Their nomination was not objected to, though 
the action of the council in appointing them was termed 
inexpedient. It seems a strange piece of courtesy to 
acquiesce in the appointment of men like the master of 
Gonville and Caius, Mr. S. H. Butcher, late professor of 
Greek in Edinburgh, Dr. Adam, and Mr. Hardy to a syn- 
dicate which the opponents of change intended, so far as 
lay within their power, to render moribund. 

The natural sciences tripos continues to increase. There 
are 149 candidates entered for part i. and 30 candidates 
for part ii., both of which began this week. In the first 
part of the mathematical tripos there are 57, and in the 
first part of the classical tripos there are 102 candidates, 
in the second part 12. The entrances for the mechanical 
sciences tripos, part i., are 45. 

The Board of Agricultural .Studies reports a continuous 
increase both in the number of students attending the 
agricultural courses and in the number presenting them- 
selves for the examinations. The n.umber of students is 
now close upon fifty, and shows an increase of seven within 
the last twelvemonth. 

The honorary degree of M.A. will to-day be conferred on 
Mr. Robert Stephenson, late chairman of the Cambridge- 
shire County Council, in recognition of his services to 
education, and especially to the promotion of agricultural 
education in the university. 

The Rede lecture will be delivered on Saturday, June 10, 
at 11.30 a.m,, by. Sir Francis Younghusband, K.C.I.E. His 
subject is Our True Relationship with India.” 

The council of the Senate has promulgated a grace pro- 
posing that a syndicate be appointed to consider the de-, 
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sirability of establishing in the university a diploma in 
forestry, and to draw up, if it thinks fit, a scheme of in- 
struction and examination in forestry ; that it be em- 
powered to consult with any persons or bodies ; and that it 
report to the Senate before the end of the Lent term, 1906. 

The next combined examination for sixty-two entrance 
scholarships and various exhibitions at Pembroke, Gon- 
ville and Caius, King’s, Jesus, Christ’s, St. John’s and 
Emmanuel Colleges will be held on Tuesday, December 5, 
1905, and following days, commencing at 9 a.m. on 
Tuesday, December 5. Mathematics, classics, and natural 
sciences will be the subjects of examination at all the 
above-mentioned colleges, and certain colleges examine in 
history, modern languages, and Hebrew. 

Oxford. — Dr. Henry Wilde, F.R.S., has presented laoL 
to the Hope Department of Zoology for the purchase and 
preparation of specimens illustrating mimicry and pro- 
tective resemblance. 

The Romanes lecture for 1905 will be delivered by Prof, 
Ray Lankester, F.R.S., in the Sheldonian Theatre on Wed- 
nesday, June 14, at 2.30. The subject of the lecture will 
be “ Man and Nature.” 

Mr. R. de J. Fleming Struthers has been elected to a 
senior scholarship in chemistry at Exeter College. 

The Junior Scientific Club will hold a conversazione at 
the Museum on Tuesday, May 30. 


Mr. E. P. Culverwell has been elected to the pro- 
fessorship of education founded by the Board of Trinity 
College, Dublin, for a period of five years. 

A Reuter telegram from Toronto reports that the 
Ontario Government has announced a provisional grant 
of loOjOooZ. to the University of Toronto toward the pro- 
posed new buildings which, it is estimated, will cost 
320,000Z. 

It has been announced, Science states, that the trustees 
of Columbia University have received ioo,oooZ. from an 
anonymous donor for the construction of a new college 
hall ; and that the Legislature of Minnesota has made 
direct appropriations for the University of Minnesota for 
the next two years amounting to 142,000!., besides 12,000?. 
derived from the insurance on the old main building, 
destroyed by fire last September. 

An International Exhibition of Pedagogy, under the 
patronage of H.M. the King of Spain and of H.M. Queen 
Maria Christina, will be held in Barcelona from May to 
October. Particulars as to the scope of the exhibition 
and the conditions attaching to exhibits are given in the 
official programme, a limited number of copies of which 
can be obtained on application to the Director of Special 
Inquiries and Reports, Board of Education Library, St. . 
Stephen’s House, Cannon Row, Whitehall, London, S.W. 

Presiding at the annual meeting of the British and 
Foreign School Society, Mr. A. H. D. Acland moved the 
adoption of the report on the year’s work of the associ- 
ation. During the course of his speech, he remarked that 
in many schools too much is done for the brain and too 
little for the body. If hygiene, instead of being merely 
a special subject, were made part of the teacher’s general 
outfit, much would be done for the health of the nation. 
Mr. Acland said he hopes also that by degrees the pest 
of examinations will be modified and got rid of — a matter 
in which the old universities are among the greatest 
sinners. Whoever could wipe out two-thirds of the ex- 
aminations would be one of the greatest benefactors of the 
human species. 

The question of the concentration of the teaching of the 
preliminary and intermediate subjects of the medical curri- 
culum in London at a few centres has long occupied the 
attention of those interested in medical education, as it 
has been felt that this step must result in greater efficiency 
in teaching, as well as economy in expenditure. The 
Westminster Hospital Medical School has been the first 
to take definite action in the matter, and has just com- 
pleted negotiations with King’s College by which arrange- 
ments have been made for the teaching of physics, 
chemistry, biology, anatomy, physiology, and matjria 
medica (that is to say, the subjects of the prelimiiiary 
and ' intermediate 1 examinations) to Westminster students 
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of King’s College. Students will enter Westminster 
Hospital Medical School as in the past, and will remain 
Westminster men ; they will not become matriculated 
students of King’s College, but they will be taught the 
earlier subjects of study at that institution. The scheme 
will come into effect at the commencement of next wdnter 
session in October. At the’ same lime, the teaching of 
the subjects of the final examination is being completely 
re-organised. It is believed that this commencement of a 
probably more general concentration of the teaching of 
the preliminary and intermediate subjects of the curriculum 
cannot but promote the best interests of medical education 
in London- 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 9. — “On some Continuous Observ- 
ations of the Rate of Dissipation of Electric Charges in 
the Open Air.” By Dr. C, Coleridge Farir. Communi- 
cated by Dr. C. Chree, F.R.S. 

During part of 1902 and 1Q03 the author resolved to 
take as many observations of the rate.s of dissipation of 
electric charges as possible, and to continue them over 
the whole day, and, when opportunity offered, over longer 
periods. 

The observations were made on the Canterbury Plains 
of New Zealand, about 20 feet above sea-level, and five 
miles due west from the sea coast. The apparatus used 
was Elster and Geitel’s ^ Zerstromingsapparat. Corre- 
sponding observations were made of the direction and in- 
tensity of the wind (Beaufort), the humidity, and the 
potential difference between a point about lo feet above 
the ground and the earth. This was determined by a 
Kelvin portable electrometer and a water-dropper. 

The dissipation apparatus was read by a telescope, and 
at night it was illuminated by a bull’s-eye lantern, but 
only during the actual time of reading. 

The conductivity of the air is very irregular, but on an 
average negative electricity is dispersed more rapidly than 
positive. 

rr 1 . conductivity of air for —ve electricitv 

1 aking a = ; T-;: : ; — > 

conductivity of air for 4-ve electricity 

six ordinary days, embracing several hundreds of observ- 
ations, gave an average of 9 = 1-16. 

Yet on several occasions for some hours together during 
these six days, positive electricity w'as dissipated the more 
rapidly. The examples considered apparently indicate that 
a low value for q is, as might be expected, accompanied 
with a reversal of sign of the atmospheric charge. On 
one occasion, however, the potential became —185 volts 
with q about unity. 

Again, considering the six days only, as more typical of 
ordina^ conditions than two others to be referred to, there 
is distinct evidence of a double maximum and minimum 
value for the conductivity throughout the day for charges 
of both signs. 

Of two other days, viz. February i and 2 and December 
15 and 16, the former exhibits no distinct maxima and 
minima, but a strong south-west gale was blowing ; the 
latter day is incomplete. 

Observations on February 1 and 2, and on March i 
and 2, during south-west gales gave a much higher value 
for the conductivity for both positive and negative charges 
than usual. ^ Since the wind on these two days was in the 
same direction, there is only a slight amount of evidence 
that the excessive conductivity is due to the strength rather 
than to the direction of the wind. 

Two days not yet mentioned, viz. February 18 and 
March 16, may now be referred to. On the first of these a 
s^ng gale from the north-west was blowing when the 
observations were begun. On the latter, at 6.30 a.m. 
It was calm; at 8 a.m. there was a light south-west 
wind, and at 9.30 y: was blowing strongly from the north- 
west ^ with a characteristic falling barometer. These 

nor westers blow over a range of mountains reaching 
7 W feet, and deposit their moisture on the western slopes 
thoi^h the rain often extends to the eastern side. In 

1 Elster and Geitel, ** Terrestnal Magnetism, » vol. iv., p. ,13 seq. 
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Christchurch they are invariably dry and hot, being of the 
nature of “ Foehn ” winds, and have a depressing effect 
upon most people. 

Though the above days are the only two of the class 
upon which, so far, the author has taken dissipation 
observations, yet potential observations indicate that the 
winds are negatively charged relatively to the earth, which 
is contrary to the usual condition. On both days the dissi- 
pation curves show marked peculiarities. The earliest 
observation, at 11.15 a.m. on February iS, gave 9=0-4, 
with a negative potential difference between water-dropper 
and earth of —300 volts at 10.20 a.m., —150 volts at 
11.40 a.m., and -50 volts at 12.45 P-^* Corresponding 
with this rise of potential there is also a marked rise in 
the value of 9. 

On March 16 the whole history is apparent; At 

7.30 a.m. the wind was light south-west, 9 — 1-3, potential 
-hgo volts. ht 9.45 a.m., wind north-west, strong, 

5=0.7, potential -250 volts. .At 10.30 a.m., wind north- 
west, strong, 9 = 1*1, potential —100 volts approximately. 

The north-west wind seemed then to have thoroughly 

established itself. The values of 9 became less and less, 
the curves indicating the conductivity of the air for positive 
and negative charges diverging rapidly, that for positive 
reaching a high value, whilst the negative curve reached 
remarkably low values. Corresponding with the extremely 
low value for 9 the potential reached its greatest negative 
value, —1885 volts. After this 9 increased and the 
negative potential decreased, until at 4.30 p.m. 9 = 0-94, 
potential —30 volts. 

March 30. — On a New Type of Electric Furnace with 
a Re-determination of the Melting Point of Platinum.” 
By Dr. J. A. Marker. Communicated by Dr. R. T. 
Glazebrook, F.R.S. 

The first part of the paper deals with a description of a 
new type of electric furnace for the attainment in absence 
of noxious gases of temperatures between 800® C. and 
2200® C. The conductor conveying the electric current 
is a tube of solid electrolytes similar in composition to 
the filament of a Nernst lamp. An essential feature is 
that, for many purposes, the usefulness and life of a 
furnace constructed in this way may be much increased 
by adopting a “ cascade ” system of healing. That is, 
the energy supplied may be divided, so that only sufficient 
is put through the tubular conductor itself to raise its 
temperature, say 1000® C. above its surrounding, the 
surrounding itself being maintained at 1000® C., thus 
enabling a temperature of 2000® C. to bo attained in the 
tube without straining it unduly. 

The regulation of temperature in small furnaces of this 
type is so perfectly under control that very well defined 
melting points may be taken with very small quantities 
of substance. 

The second half of the paper deals with a re-determin- 
ation of the melting point of platinum by the thermo- 
electric method in these furnaces, the highest value found 
being 1713® C., the lowest .1703® C., and the mean result 
of the experiments 1710® C. ±5® C. 

May^ II. — The Effect of Plant Growth and of Manures 
upon the Soil: the Retention of Bases by the Soil.” By 
A, D. Hall and N. H. J. Miller. Communicated by Prof. 
H. E. Armstrong, F.R.S. 

The investigation deals first with the variations in the 
amount of ’calcium carbonate — ^the only basic substance 
usually available in soils — in the experimental plots at 
Rothamsted. In four of the fields which have been un- 
manured during a long period, the loss of calcium car- 
bonate amounts to about 1000 lb. per acre per annum. 
This rate of loss is much increased on some of the manured 
plots; the use of ammonium sulphate and chloride, as 
sources of nitrogen, causes an increased loss of calcium 
carbonate which is equivalent to the amount required to 
neutralise the acid of the salts applied. 

When sodium nitrate is used as a manure the rate of 
removal of calcium carbonate is lower than on the un- 
manured plots. Farmyard manure has also a similar con- 
serving effect on the calcium carbonate in the soil. 
Evidence is also brought forward showing that many soils 
which are initially very poor in calcium carbonate retain 
their fertility unimpaired for many years, and even show 
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no decline in the small amount of base they contain, 
although nitrification is always going on and requires a 
supply of base from the soil. The authors show, from 
('Xperiments with water cultures and from a consideration 
of the analyses of field crops, that the growing plant 
withdraws more acid than base from the neutral salts 
dissolved in the soil water, leaving behind a basic residue 
in the form of bicarbonate. Calcium oxalate and other 
organic salts in plant residues are converted by bacterial 
action in the soil into calcium carbonate. These two 
agencies restore bases to the soil in quantities approxi- 
mately equivalent to their removal by nitrification, and so 
maintain a neutral reaction in the soil. 

Zoological Society, May 2. — Dr. W. T. Blanford, 
F.R.S., vice-president, in the chair. — Specimens of domestic 
chicks to illustrate peculiarities in the hereditary trans- 
mission of white plumage : W. Bateson. — On Leuco- 
solenia contorta (Bowerbank), Ascandra conioHa (Haeckel), 
and Ascetta spinosa (Lendenfeld) : Prof. E. A. Minchin. 
The author pointed out that the nomenclature of the 
Calcarea Homocoeia was in a more tangled state than that 
of any other group of the animal kingdom, with, perhaps, 
the exception of the malarial - parasites. Dr. Bowerbank, 
who founded the species, gave a diagnosis that would fit 
any Ascon, and his type specimens were jumbles of three 
or four species; consequently Prof. Minchin declared his 
name to be of no systematic value whatever. To Haeckel’s 
name Ascandra contorta, Prof, Minchin referred a sponge 
(‘xtremely abundant on the Mediterranean coasts of France. 
Prof. Minchin preferred to name Ascandra contorta, H., as 
Clathrina contorta. He believed that the Ascetta spinosa 
was only an age variation of Clathrina contorta, not yet 
possessing monaxon spicules. — ^Anatomy of the ferret- 
badger (Helictis per sonata), based on a dissection of a 
specimen that had recently died in the society’s gardens: 
F. E. Beddard. — ^The osteology of the Eurylaamidse, and 
the question of the systematic position of this group : 
W, P. Pycraft. While agreeing with the general con- 
sensus of opinion as to the primitive character of these 
birds, the author held that the isolated position which they 
were supposed to occupy with regard to the remaining 
Passeres was by no means justified by facts. The ptery- 
lography, osteology, and myology of the Eurylremidoe all 
tended to show that the nearest allies of these birds were 
the Cotingidaa. Although undoubtedly primitive, the group, 
Mr. Pycraft pointed out, presented a number of specialised 
characters, which were especially marked in the skull and 
muscles of the wing. 

Entomological Society, May 3.— Mr. F. Meriifield, 
president, in the chair. — A. series of Xenarthra ccrvicornis, 
Baly, from Ceylon, illustrating the curious structure of 
the antennae of the (^ : M. Jacoby. — Specimens of 
Tephrosia consoharia, ab. nigra, and melanic examples of 
Boarmia consoriaria, all from a wood in west Kent : G, T. 
Porritt. These forms were exactly on the same lines as 
the melanism in west Yorkshire, and it is curious they 
should occur in such widely separate localities. The two 
genera, however, are evidently prone to melanism, as Mr. 
Porritt had ■ now seen black, or almost black, specimens 
of all the British species except Tephrosia punctulaia . — 
(i) Two specimens of the very rare Staphylinid, Medon 
castaneus, Grav., taken in the Oxford district during the 
last v^eek of April; (2) several examples of both sexes of 
the giant flea Hystrichopsylla talpae, Curtis, from field- 
mouse nests in the same district; (3) the type-specimen, of 
the Bostrichid beetle Dinoderus ocellaris, Steph. (taken by 
the late Prof. Westwood at “ Little Chelsea ’* previous to 
^830), from the Hope collection at Oxford : Commander 
T J. Walker. — Heliotropism in Pararge and Pyrameis : 
Dr. G. B. Longrstafr. — ^The structure and life-history of 
Bsychoda sexpunctata, Curtis : J. A. Dell.— The three- 
colour process as applied to insect photography : Dr. D. H. 
Hutchiilson. 

Mathematical Society, May ii. — Prof. Forsyth, presi- 
dent, in the chair. — The following papers were communi- 
cated : — ^The intersection of two conic sections ; J. A. H. 
Johnston. .The object pf the paper is to determine the 
number (o, 2, or 4) of the real intersections of two real 
conics by means of formulae involving the invariants, or 
other concomitants of the system. The discrimination 
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depends upon the signs of the coefficients of a certain cubic 
equation, one root of which can be interpreted, w’hen all 
the intersections are real, as the area of the quadrilateral 
formed by them. It is shown that one of the conditions 
of reality obtained by previous writers admits of very great 
simplification. — On a system of conics yielding operators 
which annihilate a cubic, and its bearing on the reduction 
of the cubic to a sum of four cubes : H. G, Dawson.— 
Informal communications were made as follows : — High 
Pellian factorisations : Lieut.-Colonel A. Cunningham. 
A method was explained for constructing verj" large 
factorisable^ numbers of the form (with complete 

resolution into prime factors) from the Pellian equation 

— — — Examples were given, among them being 

a number of 78 digits, viz, (2i=«-f-3.2^'')--hi ; this was 
showm to be expressible as (2«’*4-i) (2 ®''-m)^ for which the 
resolution of the factors and had been 

obtained by Lucas.— The stability of a loaded column : 
Prof. A. E. H. Love. When the column can be treated 
as a “ thin ” rod, and the contraction of the longitudinal 
filaments is taken into account, the critical length is 
slightly greater than that obtained by -the ordinary method, 
due to Euler, in which this contraction is neglected. The 
correction of the critical length is found to be krrk, where 
fc is the radius of gyration of the cross-section of the 
column about an axis through its centroid at right angles 
to the plane of bending. 

Paris. 

Academy of Sciences, May 15.— M. Troost in the chair.— 
The president announced the death of M. Potier, member 
of the section of physics. — The permeability of glass 
vessels : M. Berthelot (see p. 88). — ^The propagation of 
musical sounds in a tube of 3 metres diameter: J. Violle 
and Th. Vautier. Notes of low pitch carry much better 
than those of high pitch, the distance at which the sound 
ceases to be dearly a musical note being inversely as the 
square root of the number of vibrations, this result being 
in accord with the theoretical investigations of Lord Ray- 
leigh. From a large number of observations the con- 
clusion is drawn that the velocity of sounds of different 
pitch is the same to an accuracy of i part in 1000. — 
On the menthones and menthols obtained by the reduction 
of pulegone by the catalytic action of reduced nickel : 
A. Haller and C. Martine. Pulegomenthone was obtained 
wdien the nickel was maintained at 140® to 160® C. ; its 
physical and chemical properties are given, and there is 
reason to suppose that the ketone obtained is a mixture 
of^ menthones, and further work is being carried out in 
this direction. By slightly modifying the conditions of the 
reduction an additional pair of hydrogen atoms is taken 
up, giving pulegomenthols, two of which, in addition to 
ordinary menthol, were isolated from the product of the 
reduction. — On the constitution, saccharification, and re- 
trogradation of potato starch: L. Maquenne and Eug. 
Roux, Natural starch is regarded by the authors as a 
mixture of two substances, distinguished by the names 
amylocellulose and amylopectine, possessing different re- 
actions towards iodine and malt extract. — ^I'he basic mag- 
nesium carbonates from the Santorin eruption of 1866 : A. 
Lacroix. The structure of this mineral, the quantities of 
which were too small for quantitative analvsis, agrees with 
that of the basic carbonate 4MgC03.Mg(bH).,.4H„0. As 
this appears to be a new species, the name of giorgiosite 
is proposed for it.— On the lifting power of a motor-driven 
helix : Prince of Monaco.— M. Louis Henry was elected 
a correspondant for the section of chemistry in the place 
of Prof. Williamson.— On a photographic meridian tele- 
scope for determining right ascension : Jean Mascart and 
W. Ebert.— On the forces giving rise to conical trajec- 
tories : Cyparissos S^phanoa. — On the electrostatic 
rigidity of gases at; high pressures; Ch. Eug. Guye and 
H. Guye. Measurements were made of the explosive 
potential in gases at varying pressures. The gases studied 
were nitrog^, air, oxygen, hydrogen, and carbon dioxide, 
the pressures varying from 3 to 65 metres of mercury. 
Up to 10 atniospheres, the explosive potelitial is a, linear 
function of the pressure, but for higher pressures the ratio 
of explosive potential to pressure diminishes. The re^lfe 
were unaffected by the presence of a radium On the 

effects of Foupauit currents and the hysteresisj, of irph on 
.oscillatory .sparks';; G,.'_ A. ; iMem^tephi, ' Sy'.'tneaias.'lof ' a 
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photographic method it has been found that the effect of 
Foucault currents is to augment the^ frequency of the 
oscillations per second without influencing the number of 
oscillations in each discharge. Hysteresis destroys the 
oscillations and diminishes, more or less, the^ frequency. 
— A study of the radiographic power of an X-ray tube : 
S. Turchini. The radiographic effects, as measured by 
the action on a photographic plate, are found to follow the 
same laws as the radioscopic effects, and there is reason 
to suppose that the radiotherapeutic effects will follow 
similar laws as regards the relation between efficiency and 
the length of the equivalent spark. — On the conductivity 
of the gases from flames : Eugene Bloch. The ions con- 
tained in the gases given off from a flame, at the end of 
a time sufficiently long take a mobility of the order of 
o-oi mm., and hence should be classed as large ions. — On 
the ionisation and coefficient of magnetisation of aqueous 
solutions : Georges Meslin. — The properties of pyrrhotine 
in the' magnetic plane : Pierre Weisd. — On the causes of 
varieties of halation in photographic plates : A. Gu^bhard. 
— The triboluminescencc of metallic compounds : D. 
Gernex. The luminous effect observed when certain 
crystals are broken is not, as has been supposed, essentially 
a property of organic compounds, and a list of seventy-four 
inorganic compounds is given in which this effect has been 
observed. — ^The properties of some anhydrous chlorides of 
metals of the rare earths : Camille Matig^non. Details 
are given of the crystalline form, colour, density, melting 
points, heats of solution and formation of the chlorides 
of lanthanum, praseodymium, neodymium, and samarium. 
— On a reaction of rhodium : Pinerua Alvarez. Chlorine, 
•acting on an alkaline solution of a rhodium salt, gives a 
characteristic blue colour, due to the formation of sodium 
perrhodate. — ^The action of the metal ammoniums on 
alcohols : a general method for the preparation of the 
alcoholates : E. Chablay. The alkali ammoniums, acting 
upon a solution of the anhydrous alcohol in ammonia, give 
a quantitative yield of the alcoholate. — Propionylcarbinol 
and its derivatives : Andrd Klingf. — Contribution to the 
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PUBLIC HEALTH AND SEWAGE 
PURIFICATION. 

Sanitary Law and Practice. A Handbook for 

Students. By W. Robertson, M.D. (Glas.), D.P.H., 
and Charles Porter, M.D., B.Sc. (Public Health), 
M.R.C.P. Edin. Pp. xiii + 756. (Lx)ndon : Sani- 
tary Publishing Co., Ltd., 1905.) Price los. 6d. 
net. 

The Sewage Problem. A Review of the Evidence 
Collected by the Royal Commission on Sewage 
Disposal. By Arthur J. Martin, Assoc. M.lnst.C.E., 
M.R.San.I. Pp, xvi + 363. (London: Sanitary 

Publishing Co., Ltd.) Price 8s. 6^?. net. 

Simple Methods of Testing Sewage Effluents. For 
Works Managers, Surve3^ors, 8zc. By George 
Thudicum, F.I.C. Pp. 60. (London : Sanitary 
Publishing Co., Ltd., n.d.) Price 2s. 6d. net. 

T he official responsibility for the safeguarding of 
the public health rests mainly with the repre- 
sentatives of four professions, viz. the medical officer, 
with his colleague the sanitary inspector, the bacteri- 
ologist, the engineer, and the chemist. A study of 
the volumes under review has strengthened the belief 
that it is desirable that members of each profession, 
while working cordially together for a common end, 
should severally recognise their respective limitations. 

The text-book on “ Sanitary Law and Practice ” by 
Drs. Robertson and Porter is written in sections, each 
section referring to some special branch of public 
health work. A considerable portion of each section 
is occupied by a digest of the legal enactments affect- 
ing the subject, this being followed by paragraphs 
dealing, by description and advice, with the practical 
duties of the health officer. The condensation of 
legal information, so far as can be estimated by 
references to special points coming under the ex- 
perience of the reviewer, is done with judgment, and 
constitutes a feature of the book, of great value alike 
to the student and to the practitioner. 

Many useful hints from the wide experience of the 
authors are to be found in the descriptive portions 
of the book. Their experience, however, is naturally 
not all-embracing, and it is not difficult to note where 
their information is derived from the statements of 
others. 

The subject of destructors, although coming within 
the province of the engineer, is evidently one with 
which the authors are familiar. The descriptions are 
clearly written, and the essential points in construc- 
tion, choice of site, and proper management well 
brought out. 

In the section on food and drugs no attempt is 
made to instruct the medical officer in duties which 
properly belong to the public analyst. This is satis- 
factory in view of the attempt frequently, m^de by 
small authorities to combine the offices of public 
analyst and medical officer. Even in such a com- 
paratively simple matter as the analysis of a sample 
of water, which in the chapter, on, water supply 
(p* 433) is referred to as part of, the medipal officer’s 
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duties, unsuspected pitfalls may lurk. It is doubtful 
whether bacteriological examinations should ever be 
undertaken by any but a trained bacteriologist, at 
any rate where identification of a given species is 
required. 

In the section on disinfection a questionable 
prominence is given to the use of sulphur. The 
authors themselves, in a later paragraph, deprecate 
the use of superheated steam as being “ no better 
than a gas,” and in view of the obvious disadvantages 
in the use of sulphur, which have given rise to serious 
complaint of destruction of fabrics and fittings, 
especially on board ship, it can hardly be compared 
with liquid disinfectants such as formalin. No refer- 
ence is made to the use of hypochlorites, which in 
certain circumstances have been found to give excel- 
lent results. 

A wise reserve is maintained on the vexed question 
of sewer ventilation, a qualified approval being given 
to upcast shafts. It is unfortunate that a similar 
reserve has not been exercised in the chapter on 
sewage purification. In a book intended for students 
it is unwise to select, even for description, any form 
of patented appliance which is not thoroughly estab- 
lished. The choice for special commendation of one 
particular patented apparatus, concerning the merits 
of which competent opinion can at least be said to 
be divided, is certainly to be deprecated. A clear ex- 
position of general principles of sewage treatment 
would have been more valuable. 

This leads to the consideration of the able con- 
densation of the bulky volumes of evidence given 
before the Royal Commission on Sewage Disposal 
which is to be found in Mr. Martin’s book on the 
“ Sewage ^Problem.” Mr. Martin has provided a 
book which will be eagerly sought after by members 
of sewage cx)mmittees and others who are appalled 
at the mass of matter in the numerous blue-books 
published by the commission. He is to be congratu- 
lated upon the impartial way in which he has mar- 
shalled the evidence. Possibly because of this im- 
partiality the impression left upon the reader is that 
in spite of the great amount of work that has been 
done on the subject, sewage purification is still rather 
an art than a science. 

The Royal Commission has been criticised for the 
slowness of its methods. A more just criticism would 
be that it might have devoted more energy to ques- 
tions affecting the theory of the processes in use. As 
it is, a mass of empirical and sometimes conflicting 
information has been accumulated, from which it is 
extremely difficult to extract underlying certainties. 
While fully realising that a large part of the sewage 
problem is concerned with purely practical questions of 
cost and local conditions, yet ultimately the economic 
solution must depend on a full knowledge of the 
changes taking place in the course of various methods 
of treatment ; and these are as yet by no means per- 
fectly understood. It is curious, e.g., that no witness 
deals in any detail with the purely physical effects 
1 produced by contact with the filtering nnedium, 
although many observers, especially on the Continent, 
believe that these play a very large part in ppphectiop 
with the changes produced. It , by hb ihdaris 
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certain even yet that anaerobic action is absolutely 
necessary at any stage of sewage purification. Many 
other equally inaportant questions might be instanced 
on which knowledge is still extremely limited. 

The outstanding result of the Royal Commission’s 
labours which will most appeal to local authorities 
is the statement that adequate purification can be 
effected without land treatment, which, if recognised 
by the Local Government Board, will remove what 
is, in many cases, an impossible restriction. Their 
recommendation in regard to a central controlling 
and advisory authority, if resulting in the creation 
of a department similar to the Massachusetts Board 
of Health, may prevent great waste of public money. 
Such a board might exercise wise discretion as to the 
amount of purification necessary under given con- 
ditions. No central control, however, can be effective 
without efficient local management, and Mr. 
Thudicum’s little book of simple methods of sewage 
analysis will be of great assistance to local engineers 
and intelligent works managers, and will help to 
lighten the work of the trained specialist, with whom 
the solution of difficulties ultimately rests. G. J. F. 

iiV CONTRIBUTION TO 

ARCHEOLOGY. 

University of Pennsylvania: Transactions of the 
Department of Archaeology: Free Museum of 
Science and Art, Vol. i. Parts i. and ii. Pp. 125. 
(Published by the Department of Archasology, 1904.) 

T he most important article in this volume is the 
description of the American excavations at 
Gourni^, in Crete, which have already been referred 
to in the pages of Nature (September 15, 1904, p. 482). 
Miss Harriet A, Boyd, the leader of the expedition, 
gives a full and very interesting description of 
her work, illustrated by photographs which give 
the reader a very good idea of the beautiful scenery 
of the Gulf of Mirabello (well bestowed name!), 
on the shores of which she found her work. No more 
delightful spot for archaeological exploration could be 
imagined. Leaving the rather arid and uninteresting 
Candiote shore, near which Knossos lies, dominated 
by the towering hill of luktas, on the top of which, 
so legend says, the god Zeus died and was buried, the 
traveller skirts the base of the Lasithiote mountain- 
mass and reaches the narrow isthmus of Hier^petra 
(the ancient Hierapytna). Before him rises a magnifi- 
cent rocky wall of mountain, Thriphte by name, behind 
which is the peak called the Aphendi, or Lord of, 
Kavodsi, the village which lies at its foot. This wall 
is rent by a mighty cleft, the chasm of Thriphte, which 
is one of the dominating features of the landscape. 
Along the base of the wall runs the high-road from 
Kavodsi to Hierdpetra across the isthmus, which is 
low-lying land, forming a complete break in the 
mountain-backbone of Crete. On the northern shore 
of the isthmus is a good beach, Pachyammos (“ Deep- 
sand ”) by name; in the centre of it the traveller will 
see a large w'hite house. 

This was Miss Boyd’s headquarters. All around are 
splendid mountains and ‘‘ a coast-line as picturesque 
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as any in Southern Europe,” to quote her description, 
which is not exaggerated; she might have said “ more 
picturesque than,” with reason. Away to the left are 
the snowy heights of Lasfthi, the hills above the skdla 
or landing-place of Ayios Nikdlas, and distant rocky 
Spinalonga, still the home of a peculiar race of 
Mohammedan fishermen — corsairs not so very long 
ago. To the right is the little isle of Psyrd, swimming 
in the blue water. One would think that the 
excavators on the monotonous plains of Babylonia, 
whose doings are chronicled by Prof. Hilprecht in the 
last contribution to this volume,^ would have given 
much sometimes to have been able to transport them- 
selves for a brief space to such goodly surroundings I 

Pachyammos lies a mile or so beyond, and east of, 
the scene of Miss Boyd’s work, the low hill of Gournid, 
on which she has discovered the remains of a 
“ Mycenaean,” or more correctly Minoan,” town, a 
Bronze age settlement. It is a small Pompeii. One 
can walk up the sinuously curving little main street 
I and look right and left into the ruined houses of the 
Bronze age ‘‘Minoans. ” Tliere is even a sort of 
court-house or ‘‘palace,” to give it the stereotyped 
appellation, with its right-angle of low steps quite on 
the model of the splendid right-angled stairways of 
Knossos and Phaistos, which Dr. Evans considers to 
have been theatres, the prototypes of the stepped Greek 
theatres of the classical period. This “ palace ” must 
have been the official centre of the town. Formerly, 
judging from classical analogies, one talked of a prince 
or “ dynast ” ruling from every one of these little 
palaces over his own little ttoXi? or city-state; but it 
will probably eventually be found that the ruler who 
lived in such a “ palace ” as that of Gourniili was no 
more than a mere mayor or demarch, a member of 
an official bureaucracy analogous to that of ancient 
Egypt, dependent upon the metropolitan authorities at 
Knossos. It becomes more and more probable that 
Crete in Minoan days was a homogeneous and highly 
organised State like Egypt, not a mcTC congeries of a 
hundred warring villages, as in classical times. 

The official centre was not the religious centre of the 
town. The cathedral of Gourni^ stood in the middle 
of the town, and was approached by a special street of 
its owm. 

“Not imposing as a piece of architecture,” writes 
Miss Boyd (p. 41), “it is yet of unique importance as 
being the first ‘ Mycenaean ’ or ‘ Minoan ’ shrine dis- 
covered intact. The worshipper ascended three steps 
and through a doorway 1*50 m. wide entered an 
enclosure, about 3 m. square, surrounded by walls half 
a metre thick and 50 to 60 cm. high. The floor is of 
beaten earth.” 

The more noteworthy of its contents are 

“ a low earthen table, covered with a thin coating of 
plaster, which stands on three legs and possibly served 
as an altar, four cultus vases bearing symbols of 
Minoan worship, the disc, consecrated horns and 
double-headed axe of Zeus, a terra-cotta female idol 
entwined with a snake, two heads of the same type as 

1 Very curiously described as “A Lecture delivered before German Court 
and University Circles, by H. V. Hilprecht.” In it Prof, Hilprecht tells us 
little or nothing about the excavations at Nippur that has not already 
appeared in his “ Explorations in Bible Lands, * and the photographs pub 
lished are already well known to archaeologists. 



■June- I, 1905] 


NATURE 


the idol, several small clay doves and serpents’ heads, 
all of coarse terra-cotta, and a fragment of a pithos, on 
which a double-axe and disc are modelled in relief.” 

This important find has since been paralleled by Dr. 
Evans’s discovery at Knossos of a similar shrine of the 
snake-goddess with fine glazed faience figures, re- 
ferred to in Nature (vol. Ixx. p. 482). But Miss Boyd 
was the first to discover the Minoan snake-goddess, of 
whose existence we had no inkling before the excav- 
ations at Gourni^. 

Another good find, of which Miss Boyd gives a fine 
facsimile plate, was the head of a bull in terra-cotta, 
a typically “ Myceiijean ” object, paralleled by the 
famous silver bull’s head found by Schliemann at 
Mycenae, and the Egyptian representations of golden 
protomae of bulls being brought as gifts to the court 
of Thothmes III. by the Mycenaean (or rather 
“ Minoan ”) ambassadors from “ Kefti ” (Crete). 

Miss Boyd’s work has contributed results to 
Mycenaean lore which are of the highest importance, 
results upon which the officers of the American Explor- 
ation Society at Philadelphia, which dispatched her 
expedition, are to be heartilv congratulated. 

H. R. Hall. 
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Price 125. net. 

What Do We Knoiu Concerning Electriciiy? By 
Antonia Zimmern. Pp. vii+140. (London: 
Methuen and Co., n.d.) Price 15. 6d. net. 

Modern Electricity. By J. Henry and K. J. Hora. 
Pp* 355* (London : Hodder and Stoughton, 1905,) 
Price 55. net. 

Modern Electric Practice. Vol. v. Edited by M. 
Maclean, Pp. vi-1-287, (London: The Gresham 
Publishing Co., 1904.) Price 95. net. 

Elcciricity Control: .4 Treatise on Electric Switch-Gear 
Systems of Electric Transmission. By Leonard 
Andrews. Pp. xv+231. (London : Chas. Griffin and 
Co., Ltd., 1904.) 

T he electrical engineer who wishes to keep pace 
with the development of his profession and de- 
sires to know something more than that which con- 
cerns only the particular branch in which he is engaged 
has a very hard task before him at the present day. He 
must, in the first instance, endeavour to keep an eye 
on the technical literature — the innumerable journals 
and proceedings, the monthly magazines, and the 
weekly papers — of at least four countries in three dif- 
ferent languages. This is in itself a task of no mean 
difficulty, which is heightened rather than diminished 
by the various abstracts ” available. So rapid is the 
multiplication of journals and papers that one is 
tempted to think that the best advice to give a student 
would be to read nothing, as if he tries to read much 
he will waste more time over what is of no value to him 
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than he will spend wisely on the one useful article in a 
thousand; one is tempted still more to wish that a 
rigorous technical censorship might be instituted which 
w’ould allow nothing to find its way into print but that 
which was of permanent value to the world. In this 
way the amount of .technical literatui'e might be 
brought within reasonable limits by being reduced to, 
say, one-tenth of its present volume. 

If this is true of the matter which is published in 
journals — which has, at least as a rule, the merit of ■ 
originality — it is still more true of the matter which 
appears in the form of technical text-books. We 
imagine these books find a ready sale, else we cannot 
account for their publication ; 3^et we do not know by 
whom they are read except the reviewers. This is 
exemplified by the six volumes before us, all of which 
have appeared wdthin the last few months. With the 
exception of the first two, we would venture to say that 
it would have been just as well, and possibly even 
better, had they not been published. We do not mean 
thereby that they are bad books, though one of them 
we think, should not be left about where young elec- 
tricians might see it ; but thej^ are not of merit enough 
to justify the expense of their publication or purchase. 

Take, for example, Miss Zimmern ’s little volume; it 
is tastefully bound and clearly’’ printed on good paper — 
there is something in its appearance strongly sugges- 
tive of a book of minor poetry. Add to this that it is 
pleasantly written and that there is nothing very 
seriously wrong with its statements, and its merits are 
summed up. On the other hand, we are confident that 
it would fail in its object of explaining the complex 
theories of modern electricity to the general reader 
he might put down the book with the feeling that his 
knowledge had been increased, but it would be a mis- 
taken notion. It requires genius of a very rare kind, 
such as was shown by Faraday in his “ Chemical His- 
tory of a Candle,” or by Prof. Perry in his “ Spinning 
Tops,” to write a book of this kind; we intend no dis- 
paragement to the writer of this volume by saying that 
such genius is not shown in it. 

Messrs. Henry and Horn’s volume is of another 
stamp; in a preface which reads like a publisher’s 
advertisement, the authors state that the work will 
be found eminently practical, scientific, and accurate.” 
We have found it quite the reverse, and feel sorry 
for the “ apprentice ” or ‘‘ artisan ” who ** gains a 
complete knowledge of the fundamental principles of 
electricity ” from its pages. This is a book which no 
self-respecting electrical censor, however lenient, would 
have allowed to appear in print. 

The two last books on the list are not without merit 
or value, but it is at best of an ephemeral kind. Of 
“ Modern Electric Practice ” we have already expressed 
our views in writing of the previous volumes ; lie pre- 
sent one does not depart from the same high standard 
in production, and the three articles in section iv., deal- 
ing with boilers, engines, and auxiliary plant, are well 
written and well illustrated. The article on electro- 
chemistiy and electrometallurgy is ^less satisfactory. 
We must confess, however, that the inaccuracies 
noticed in previous volumes make us, unjustly per- 
haps, suspicious of the figures and data in the one be- 
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fore us. Mr. Andrews’s book on ** Electrical Control ” 
is a descriptive treatise on switch-gear. It possesses 
the same disadvantages as Modern Electric Prac- 
tice ” ; one cannot learn electrical practice from a book ; 
there is only one school — the practical school — in which 
one can learn the principles and details of construction 
of apparatus in one-tenth of the time and ten times as 
thoroughly as by means of written descriptions. Prac- 
tical men are apt to complain that text-books are value- 
less, as they are written by theorists; we have read a 
great many text-books of late written b}'" practical men, 
and have come to the conclusion that it is only the 
theorist w’ho should write them. He can describe the 
underlying principles which persist when the fashion 
of their application alters ; the practical man describes 
the methods of his practice which even as he writes 
become antiquated. 

We have reserved to the last the two volumes which 
head our list. Messrs. Poincard and Vreeland’s book de- 
serves a place in any electrical library on account of its 
remarkably simple and lucid explanation of Maxwell’s 
theory and of the w’ork of Hertz, Lodge, and others 
w’hich led to the development of Hertzian telegraphy. 
This is from the pen of M. Poincard, translated by Mr. 
Vreeland, and forms the first part of the book. The 
second part, wTitten by Mr. Vreeland, deals with the 
problems presented by the practice of wireless tele- 
graphy, and the writer, by wisely confining himself to 
principles rather than details, has succeeded in writing 
a worthy sequel to M. Poincar 4 ’s work. 

Mr. Russell’s book is the first volume of a mathe- 
matical treatise on alternating Qurrents. Alternating 
current machinery is growing so steadily in import- 
ance, and the mathematical theory in connection with 
it is so complex, that there is plenty of room for a 
thorough and comprehensive work of this kind. The 
present volume deals with the general theorems, and 
the second will be devoted to the more specific theoiy' 
of alternating current machines and the transmission 
of power. Maurice Solomon. 


OUR BOOK SHELF. 

Vegetationshilder. Edited by Dr. G. Karsten and H. 

Schenck. Second series." Parts i. — viii. (Jena ; 

Gustav Fischer, 1904.) 

The first series of the “ Vegetationsbilder met with 
well-merited success, and a second series has been 
appearing at intervals during the past 3^ear. Of the 
contributors to the first series, Drs. G. Karsten and E. 
^Stahi have again supplied material, the former taking 
*up a never-failing source of interest in the mangrove 
vegetation, whilst Dr. Stahl, in a double part, deals 
with the xerophytes and conifers of Mexico ; amongst 
the latter the primeval Taxodium trees growing in 
the park of Chapultepec and the sombre cypresses on 
the road to the sacred mount of Amecameca bear the 
impress of historic antitjuity. Another number, con- 
' sisting of parts v. to vii,, is devoted to the representation 
of mid-European forest trees, in accordance with an 
expressed desire for subjects taken from native sources. 
The photographs taken by Dr. L. Klein include typical 
specimens of conifers and beeches in the Schwarzwald 
and Switzerland, and others showing the changes 
wrought by browsing animals and devastating winds ; 
many of them are excellent, notably a scene of wind- 
blown pines which have been entirely cleared of 
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branches except to leeward, but similar subjects are 
accessible to most botanists, and for this reason they 
do not possess the interest attaching to photographs 
from less accessible countries. The names of several 
new contributors are announced, among them Mr, E. 
Ule, whose character sketches of epiphytes in the 
Amazon region of Peru appear in the first part of this 
series. Of the Cactaceae, which are widely spread 
through South America, a number of genera include 
epiphytic species, and in this region Cereus is pre- 
dominant. Cereus megalanthus, a species which 
might be called a climbing epiphyte, is shown perched 
on a Ficus tree. Another" curious condition is that of a 
flourishing bromeliad, Streptocalyx angiistifolius, 
where, according to the WTiter, the exuberance of vege- 
tation is so directly traceable to ants that he compares 
the phenomenon with the fungus gardens described a 
few years ago by Dr. A. Moeller. The last part of the 
series contains photographs taken in tho Italian 
colony of Eritraea by Dr. Schweinfurth. Hyphaene 
thebaica, the doum palm, familiar on account of its 
branching habit, the sveomore fig, and an arboreous 
Euphorbia are among the characteristic specimens 
chosen to illustrate different regions in the country. 

Author and Printer. An Attempt to Codify the best 

Typographical Practices of the Present Day. By 

F. Howard Collins. Pp. xv + 408. (London": 

Henry Frowde, 1905.) Price 5^. net. 

The want of uniformity of spelling, capitalisation, 
punctuation, and use of italic type causes continual 
trouble to all who are responsible for the editorial 
supervision of scientific literature in any form. Some 
authors are more German than the Germans in their 
use of capitals, while others underline their manu- 
scripts as freely as ladies do their correspondence. It 
is frequently difficult to decide questions of ortho- 
graphy, and" to reduce individual practice to the con- 
sistent style, which is desirable in the columns of a 
periodical, but is not always maintained. Mr. 
Collins has prepared his book to help in this end, as 
a standard guide for “ Authors, Editors, Printers, 
Correctors of the Press, Compositors, and Typists.” 

The volume contains more than twenty thousand 
separate entries of words arranged alphabetically. 
Included among these are abbreviations, disputed 
spellings, foreign words and phrases, divisions of 
words, and various rules and explanations which 
should prove of service to authors and editors. The 
proofs of the work have been read by many writers 
and others who can give authoritative opinions as to 
what is correct or customary, so that the book does 
not contain merely Mr. Collins’s decisions, but a con- 
sensus of opinion edited by him. 

Highways and Byways in Derbyshire. By J. B. 
j Firth. With illustrations by Nelly Erichsen. 

(London: Macmillan and Co., Ltd.), Price 6s. 
With this book as a guide, a tourist could spend 
many pleasant weeks in Derbyshire, and he woujki 
learn that every part of the county has literary and 
historical associations of great interest. But while the 
human side is so well represented, little notice is taken 
of nature, except from the aesthetic point of view. 
“ Of natural history and geology,” says the author, 
“ there is frankly nothing in this book, of science 
nothing, of sport nothing.” 

Notwithstanding this confession of what we may be 
permitted to describe as sins of omission, notes and 
descriptions of places in which scientific readers are 
particularly interested occur here and there. For 
instance, a short account is given of the stone circle 
of Arborlow, the Stonehenge of the Midlands. The 
monument consists of a circular enclosure in whicli 
are a number of blocks of limestone, all lying flat on 
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the ground in a rude circle, while at the centre are 
large blocks which probably formed the central dol- 
men. “ There are two entrances to the enclosure, a 
northern and a southern, and on the east side of the 
latter is a large detached mound. Four hundred yards 
west of the main enclosure is a still larger mound, 
known as Gib Hill, connected with it by a low 
rampart of earth, now nearly worn away.’’ Buxton 
and Matlock lead Mr. Firth to make some quotations 
from Erasmus Darwin’s poetical references to them in 
his “ Botanic Garden : Economy of Vegetation,” and 
“ Loves of the Plants.” Dr. Darwin knew and loved 
the scenes he described, whatever opinion may be 
held as to his possession of the divine afflatus. There 
are a few other references to people and scenes of 
especial interest to the scientific world, but the book 
will not be valued for these so much as for its bright 
narrative of literary and historical centres of Derby- 
shire, and its fine illustrations. 

The Tower of Pelde . , New Studies of the Great 

Volcano of Martinique. By Prof. Angelo Heilprin. 

Pp. 62 + xxii plates. (Philadelphia and London : 

Lippincott, 1904.) 

Prof. Heilprin's latest volume on Martinique is 
chiefly remarkable for the beautiful photographic 
plates with which it is illustrated ; they give an 
excellent idea of the features of the great tower of 
solid lava which for nearly three years has been the 
centre of interest in the crater of Pel^e. One of 
these plates, however (No. xi), seems to have been 
accidentally printed upside down. In the accompany- 
ing text there is an account of the author’s fourth 
visit to the volcano in June, 1903, and a good deal 
of somewhat discursive matter regarding the lessons 
to be learnt from the recent eruptions. The number 
of points which are still unsettled concerning the 
mechanism of the explosions and the concomitant 
phenomena is very large, and the author shows a wise 
caution in dealing with some of them. He advances 
the opinion that the tower of Pel^e is a volcanic core 
of ancient con.solidation, and not an extrusion of 
solidified ne\v lava, as the French observers believe. 
We cannot believe this is at all likely to obtain general 
acceptance. ]. §. F. 

Experimental Researches on the Flow of Steam 

Through Nozzles and Orifices. By A. Rateau. 

Translated by H. Boyd Brydon. Pp. iv + 76, (Lon- 
don : Constable and Co., Ltd., 1905.) Price 4s. fid- 

net. 

The laws of flow of steam are of much importance in 
the design of turbines. A clear sketch is given of the 
theory, and then an account of an excellent experi- 
mental research to determine the values of the con- 
stants. Amongst previous experiments, those of 
Napier are English, not American as the author states. 
The novelty in M. Rateau ’s method is the use of an 
ejector condenser for condensing the steam. The rise 
of temperature, which is easily measured, gives the 
quantity of steam condensed. The errors of the 
method, especially that due to entrained water, are 
carefully examined. Convergent nozzles and a thin 
plate orifice were used. The results are compared with 
those by Him on air, and close agreement is found. 
In a note, the complex phenomenon of the discharge 
of hot water just on the point of evaporating is 
examined. 

The translation is clear. It is, however, a defect, for 
English readers, that the principal formulae are left as 
given by the author in foreign units. The book is 
essentially one for practical use, and it would have 
added much to the convenience of engineers if other 
formulae than the one on p. 6 had been given in English 
units. 
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Introductory Mathematics. By R. B. Morgan. 

Pp. vi+151. (London; Blackie” and Son, Ltd., 1905.) 

Price 2S. 

In Mr. Morgan’s “ Introductory Mathematics ” the 
view of the author is that as soon as a boy knows 
decimal and vulgar fractions he should begin a mixed 
course of elementary practical mathematics compris- 
ing algebra, geometry, and squared-paper work, 
developed as a whole in mutual dependence, leading up 
through the manipulation of formulae to the solution 
of problems involving simultaneous simple equations 
and giving a knowledge of the fundamental facts of 
geometry with a training in practical applications such 
as the plotting of graphs and of figures to scale, and 
the finding of simple areas and volumes. This scheme, 
ignoring the old water-tight compartment system, is 
a good one. The chapters on algebra and geometry 
usually alternate, and the work progresses on natural 
and easy lines, with illustrations of every-day interest. 
The author might with advantage have carried the idea 
still further and have brought in computations from 
quantitative experimental work in the laboratory, in- 
volving the use of the balance and measuring flask, and 
perhaps an investigation of the action of. forces at a 
point. There are some minor defects, such as an 
occasional lack of precision in a statement, bad per- 
spective in several of the figures, the use of a graph 
to give a forecast of population fifty years hence, &c. 
But the treatment of the subject as a whole is very 
satisfactory ; there is a good collection of exercises, and 
the book is well suited to its purpose. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for Hits or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Dynamical Theory of Gases and of Radiation. 
Lord Rayleigh, in a letter which appears in Nature 
of May 18, opens up the general question of the applic- 
ability of the theorem of equipartition to the energy of 
the ether. As the discussion has arisen out of my 
“Theory of Gases,” may I, by way of personal explan- 
ation, say that although I was fully alive to the questions 
referred to in this letter when writing my book, yet it 
seemed to me better not to drag the whole subject of 
radiation into a book on gases, but to reserve it for sub- 
sequent discussion? Since then I have written two papers 
in which questions similar to those raised by Lord Ray- 
leigh are discussed from different aspects, but as neither 
of these papers is yet in print, I ask for space for a 
short reply explaining how my contentions bear on the 
special points raised by Lord Rayleigh’s letter. 

May I, in the first place, suggest that the slowness with 
which energy is transferred to the quicker modes of ether- 
vibration is a matter of calculation, and not of specula- 
tion? If the average time of collision of two molecules 
in a gas is a great multiple N of the period of a vibra- 
tion, whether of matter or of ether, then the average 
transfer of energy to the vibration per collision can be 
shown to contain a factor of the order of smallness of 
e-N. The calculations will be found in §§ 236-244 of 
my book. It is on these that I base my position, not on 
a mere speculation that the rate of transfer may be slow. 
Lord Rayleigh’s example of a stretched string, say a 
piano wire, will illustrate the physical principle involved. 
If a piano hammer is heavily felted, the impact is of long 
duration compared with the shortest periods of vibration, 
so that the quickest vibrations are left with very little 
energy after the impact, and the higher harmonics are 
not heard. If the felting is worn away, the impact is of 
shorter duration, the higher harmonics are sounded, and 
the tone of the wire is “ metallic.” 

The factor ' is so small for most Of the ether- 

vibrations as to be negligible, The^ is npt sharp- line of 
demarcation between those vibrations which atquire energy 
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very slowly and those for which the rate is appreciable; 
but as varies rapidly with N when N is large, there 
will be but few vibrations near the border, so that it seems 
legitimate, for purposes of a general discussion, to divide 
the vibrations into the two distinct classes, quick and 
slow, relatively to the scale of time provided by molecular 
collisions. 

When the material bodies are solid, the physical prin- 
ciple is the same, the relatively slow motions of the atoms 
affecting the “ quick *’ vibrations of the ether only by 
raising a sort of ** equilibrium tide.” 

The number of “ slow ” vibrations of the ether in any 
finite enclosure is finite. These quickly receive the energy 
allotted to them' by the theorem of equipartition. Thus 
they form the medium of transfer of radiant energy 
between two bodies at different temperatures. After a 
moderate time the slow vibrations have each, on the 
average, energy equal to that of two degrees of trans- 
lational freedom of one molecule ; the quick vibrations 
have no appreciable energy, while the intermediate vibra- 
tions possess some energy, but not their full share. It 
is easily seen that the number of slow vibrations is 
approximately proportional to the volume of the enclosure, 
so that roughly the energy of ether must be measured 
per unit volume in order to be independent of the size of 
the enclosure. For air under normal conditions, I find as 
the result of a brief calculation that this value is of the 
order of 5x10“^ times that of the matter. The law of 
distribution of this energy vrill be 


until we arrive at values of X which are so small as to 
be comparable with 


radius of molecule*x- 


velocity of light 
Velocity of molecule 


After these values of X are passed, the formula must be 
modified by the introduction of a multiplying factor which 
falls off very rapidly as X decreases, and which involves 
the time during which the gas has been shut up. It is 
easily found (c/. ** The Dynamical Theory of Gases,” 
§ 247) that at 0° C. the spectrum of radiant energy is 
entirely in the infra-red ; at 28,000° C. it certainly extends 
to the ultra-violet, and probably does so at lower 
temperatures. 

Finally, Lord Rayleigh asks : — 

“ Does the postulated slowmess of transformation really 
obtain? Red light falling upon the blackened face of a 
thermopile is absorbed, and the instrument rapidly in- 
dicates a rise of temperature. Vibrational energy is 
readily converted into translational energy. Why, then, 
does the thermopile itself not shine in the dark? ” 

Before trying to answer this, I wish to emphasise that 
my position does not require the forces of interaction 
between matter and ether to be small. Considering a gas 
for simplicity, the transfer of energy per collision to a 
vibration of frequency p is found to be proportional to the 
square of the modulus of an integral of the form (r/, “ The 
Dynamical Theory of Gases,” g 237) 




where /(f) is a generalised force between matter and ether. 
The integral may be very small either through the small- 
ness of f{t) or the largeness of p. I rely entirely on the 
largeness of p, because calculation shows this to be 
adequate. The thermopile experiment gives evidence as to 
the magnitude of /(f), but this does not alter the fact that 
the integral is small for large values of p. 

This being so, I am afraid I do not very clearly under- 
stand why the thermopile should be expected to shine .in 
the dark. If the red light is a plane monochromatic wave, 
its energy represents only two coordinates of the ether, 
and has to be shared between the great number of co- 
ordinates, six for^each atom, which belong to the thermo- 
pile. If the red light comes from a large mass of red- 
hot matter inside the same enclosure as the thermopile, 
then the thermopile will soon be raised to the tempera- 
ture of this mass, and may shine in the dark. If the hot 
mass consists of iron, say at 600° C., the atomic motions 
in the iron must be sufficiently rapid to excite the red 
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vibrations in the ether. But if the face of the thermo- 
pile is of lampblack, the atomic motions in lampblack at 
600° C. may not be of sufficient rapidity (mainly, so far as 
can be seen, on account of the lower elasticity of the 
material) to excite red vibrations except as a kind of 
“ equilibrium tide,” in which case the lampblack will not 
emit red radiation. 

I cannot ask for further space in which to answer Lord 
Rayleigh’s point as to the enclosure with a hole in it, but 
I have discussed a similar question in a paper which 1 
hope will soon be published, in connection with Bartoli’s 
proof of Stefan’s law. I hope that this paper, and a 
second one which is at present in the hands of the printer, 
will explain my position more clearly than I have been 
able to in the short limits of a letter. 

May 20. J. H. Jeans. 


Fictitious Problems in Mathematics; 

I HAVE to thank your reviewer for so readily supplying 
(Nature, May 18, p. 56) the example to prove his conten- 
tion — and which appears (to me) to disprove it. 

The man who set that example did so in order to test 
{inter alia) whether the pupil knew that, for any friction 
to arise, both the surfaces must be rough ; your reviewer 
originally wrote : — “ What the average college don forgets 
is that roughness or smoothness are matter.s which con- 
cern two surfaces not one body.” The italics are your 
reviewer’s ; and this is the statement which I called (and 
still call) in question. 

It is no part of my book to uphold the verbiage in 
which the example is couched ; by chance, in my former 
letter, I explained in anticipation the terms used in it. 1 
do not see, however, why your reviewer applies the 
favourite word inaccurate to these terms. Perfect smooth- 
ness may not occur in nature; still, in considering the 
pendulum, I probably begin by assuming no friction on 
the axis of suspension, and, if I try afterwards to apply 
a correction for this friction, I probably make an assump- 
tion which is inaccurate. Friction =: pressure X a constant 
is inaccurate, statically and dynamically. 

C. B, CUARKE. 


As I take it, the mathematician’s “ perfectly rough 
body ” means a body which never by any chance slips on 
any other body with which it is placed in 'contact^ similarly 
the ” perfectly smooth body ” is supposed never to offer 
any tangential resistance to any other body which it 
touches. The inconsistency of this nomenclature is evident 
when we imagine the two bodies placed in contact with 
each other, as in the case of the perfectly rough plank 
resting on the smooth horizontal plane. The subsequent 
course of events cannot at the same time be compatible 
, with the assumed perfect roughness of the one body and 
the assumed perfect smoothness of the other. The co- 
efficient of friction between two bodies depends essentially 
on the nature of the parts , of the surfaces of both bodies 
which are in contact as well as on their lubrication, and 
• neither body can be said to have a coefficient of friction 
apart from the other. It is equally incorrect to speak of 
perfect smoothness or perfect roughness as attributes of a 
single body. Moreover, this misleading language is quite 
unnecessary; it is very easy to frame questions in a way 
that is free from objection. For instance, A man walks 
without slipping along a plank which can slip without 
friction on a horizontal table.” Or again, “A sphere is 
placed in perfectly rough contact with the slanting face 
of a wedge whose base rests in perfectly smooth contact 
with a horizontal plane.” ‘ G. H. Bryan. 


A New Slide Rule. 

In the article which appeared on p, 45 of Nature, 
May II, describing the Jackson-Davis double slide rule, 
you notice one little fault in the rule sent for examination. 

We desire to exonerate the designer of the instrument, 
Mr. C. S. Jackson, from responsibility for the very obvious 
fault to which you allude, viz, that the scale on the feather 
edge^ is' divided into inches and sixteenths, and that the 
continuation scale which is read below the ordinary slide 
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is in millimetres. The rules can be supplied with the 
plain scales either in inches or millimeti'es, and in the 
specimen submitted to you the mix up is the result of 
accident, and not perversity. 

John Davis and Son. 

All Saints’ Works, Derby, May 20. 


THE LOWER VERTEBRATES.^ 
“T7VERYTHING comes to him who waits”! 

JlIt Certainh' the patience of many has been sorely 
tried by the long advent which has preceded ^ the 
appearance of this last volume of the Cambridge 
Natural History. Students of the lower vertebrates 
will be naturally predisposed to accord it a favourable 
reception, inasmuch as its predecessors have presented 
sUch a high standard of excellence. If in some 
respects a closer acquaintance reveals some cause for 
complaint it will be admitted that, surveyed as a 
whole, both authors and editors alike are to, be con- 
gratulated on having produced a work of sterling 
merit. 

The groups dealt with in this volume are not only 
of the highest scientific interest and importance, but 
they present more than .ordinary difficulties to be 
investigated, and these difficulties are materially 
increased when stern necessity compels the several 
contributors to condense their work within the smallest 
possible limits. Happily this task has fallen on the 
right shoulders, and all must admire the way in which 
it has been performed. 

The first chapter of this book has been written by 
Dr. S, F. Harmer, and deals with the Hemichordata, 
a group which includes creatures of the existence of 
which the layman has nev^er heard 1 Yet their import- 
ance in the scheme of evolution is of the highest, in- 
asmuch as they bridge the gap for us between verte- 
brates and invertebrates. 

The true nature of these worm-like and tubicolous 
animals has been determined only after the most 
laborious and painstaking research, in which Dr. 
Harmer, the author of this chapter has borne a very- 
conspicuous share. Though the vertebrate affinities 
of the worm-like Balanoglossus were first hinted at 
by Kowalewsky in 1866," it was not until 1886 that 
this relationship was really demonstrated : a triumph 
achieved by Bateson. Forming at first a branch by 
itself of the vertebrate phylum, Balanoglossus has 
since lost something of its unique character by the 
discovery that certain other tubicolous forms — 
Rhabdopleura and Ccphalodiscus — would have to be 
promoted to share this position, though to the ordinary 
observer nothing could be less like a vertebrate in 
appearance ! This advance in our knowledge was 
made by the author of this chapter; and he has now 
still further extended the boundaries of this group so 
as to include Phoronis, an animal hitherto referred 
both to the Gephyrea and to the Polyzoa. 

Although our knowledge of the Tunicates — ^those 
“common objects of the sea-shore,” known as the 
“ sea-squirts ” — has been accumulating for some- 
thing more than two thousand years, it was not until 
the middle of the eighteenth century that any real 
progress in the study of these creatures w^as made. 
And yet a century passed before the appearance of 
Kowalewsky ’s epoch-making work, which showed con- 
clusively the astonishing fact that these shapeless 
jelly-bags were really kith and kin of the vertebrates — 
but degenerates ! 

No other group of animals is so all-embracing in 
the nature of the phenomena it displays. As tlie 
author remarks, “ They demonstrate both stable and 

^ “ Hemichordata, Ascidians and Amphioxus, Fishes.” By Drs. 
Harmer, Herdmaij, Bridge and G. S. Boulenger. The Cambridge Natural 
.History,, vol. vii. Pp, xvu+760. (London: Macmillan and Co., Ltd., 
Trice lyj. net. 
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variable specie.s, monophyletic and polyphyletic 
groups. They exhibit the phenomena of gemmation 
and of embryonic fission, of polymorphism, hiberna- 
tion, alternation of generations, and change of func- 
tion. They have long been known as a stock example 
I of degeneration; but in fact they lend themselves 
admirably to the exposition of more than one ^ chapter 
of Darwinism.’ ” 

Prof. Herdman has made this group peculiarly his 
own, and the editors are to be congratulated in 
having secured him to write this chapter. Nowhere 
else will the student find so complete and altogether 
admirable a summary of this most difficult and 
puzzling group of animals. 

In dealing with amphioxus Prof.- Herdman has 
been hampered by lack of space. This seems evident, 
not from the absence of any essential facts m his 
account, but from the condensed fashion in which the 
facts are presented. To the majority of 'those who 
will use this book this is perhaps of no great moment, 
but others, we imagine, will fail to appreciate the full 



Fig. I. — Embryos of Rhodeus avtarns^ in the gill-cavities of IJnio. 
Embryos ; inter-lamellar cavities. From, the “ Cambridge 
Natural History.'* 


importance of some phases in the life history of this 
“weed in the vertebrate garden.” 

The remarkable ciliated condition of the embryonic 
and early larval stages is, for example, all too lightly 
passed over. Attention is not called to the importance 
of the fact that in the free-swimming, ciliated larva \ve 
have a connecting link between vertebrates and in- 
vertebrates. His reference to the existence of cilia 
is of the briefest. He remarks simply, that “ the 
embryonic stages being passed through during- the 
night ... the larva hatched in the early morning,” 
and then, on the next page, continues, “ The epiblast 
cells become ciliated all over the surface, so that the 
embryo rotates within the thin covering which still 
surrounds it.” Passing on to describe the meta- 
morphosis of the embryo he goes on to say that “ When 
it has (developed) about five pairs of mesoblastic 
somites, it breaks out of its covering; and becomes a 
free swimming larva.” Probably no living biologist 
knows more of amphioxus than Prof. Herdmart. 
Thus, then, this lack of emphasis of a really important 
feature must be attributed to the fact that he, had to 
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compress his account unduly. As a matter of fact the In regard to the Cyclostomata it is curious that no 
whole history has been crowded into something less mention is made of the extraordinary slime-secreting 
than eight and twenty pages, including illustrations! powers of the Myxinoids. True, he refers to '‘a row 
This condensation i's evident throughout each of the of mucous secreting sacs along each side of the body,” 
chapters so far noticed, and probably accounts for the but this scarcely^ does justice to the case inasmuch 
absence of anything in the shape’ of an historical as an instance^ is on record of a single individual 
review of the evolution of our hnowdedge of these which, placed in three or^ four^ cubic feet of water, 
obscure groups. Surely this is to be regretted, inas- converted the whole into a jelly-like mass, which could 
much as this is a volume which will serve as the main be lifted out with a stick ! The specific name of 
source of information for many generations of Myxine glutinosa has reference to the old belief that 
students ; and it would be well to “place before them the fish possessed the power of turning water into 
some idea of the laborious and patient work which glue. 

has been spent by others in building up the knowledge Prof. Bridge solves the difficulty as to the syste- 
which is theirs to-day. Such a review would serve a matic position of Palseospondylus by placing- them in 
double purpose. It. would keep alive the memory of a sort of limbo designated an “appendix to the 
those whose names are all too soon forgotten, and it fishes.” 

would serve as an incentive to further work. In this same appendix it is somewhat surprising to 

Probably this survey would not have been wanting, find not only the Ostracoderms, but the Arthrodiral 
but for the fact that some two hundred and eighty of As touching the former Prof. Bridge may claim that 
the seven hundred and twent}^-seven pages which mak- he errs, if erring he is, in good company, since so 
up the book are devoted to the introduction on fishes ! eminent an authority as Dr. Smith Woodward refuses 
This is not as it should be; on this account serious to admit these “bones of contention” into the class 

Pisces. But we object to the hesitancy displayed by 
Prof. Bridge; he will neither call them fishes nor 
allow them to rank as a separate class (Agnatha), as 
Dr. Woodward has done. But surely there can be 
no question as to the class, at least, to which the 
Arthrodira belong? According to the most recent 
views they are to be regarded as Dipnoans. 

In spite of these drawbacks Prof. Bridge’s contribu- 
tion to this volume is a valuable one. He has brought 
together a vast amount of information, much of which 
is the result of his own researches. Where he has 
had to draw upon the work of others he has for the 
most part selected of the best. Our chief complaint 
is that he is so meticulously exact. 

The Teleostei, from a systematic point of view, are 
described by Mr. E. A. Boulenger, and he has brought 
to bear upon this most difficult task an unrivalled 
knowledge, tempered with rare skill and judgment. 
The classification which has been generally in use 
in this country for the last thirty years is now replaced 
by One which aims at being phylogenetic — the time 
basis of all systematic work. Although we believe 
Mr. Boulenger has improved on this arrangement in 
some minor details since passing the final proofs of 
his work some three years ago, it may be accepted 
as practically representing his views on this subject. 

As he remarks, “Out of some 12,000 well- 
established species of fishes known to exist at the 



Fig. 2. — Furasfer actfs penetrating into Holothurians ; two-ftfths nataral 
siz2. From the Cambridge Natural History.*’ 

injury has been done both to the chapters which pre- 
cede it and those which follow. Much of this intro- 
duction could have been dispensed with, inasmuch 
as matters of a purely physiological import are 
now included, and these are outside the scope 
of this volume. Lengthy as it is, it is yet 
incomplete. Morphological questions that should 
have found a place here are either ignored or dis- 
missed in a few lines. If these had taken the room 
of the matter to which we object some justification 
might have been pleaded for the condensation, of the 
exceedingly valuable chapters which we have just 
noticed. Yet, in spite of these drawbacks, this intro- 
duction will prove most valuable to those who use 
this volume as a text-book, and there is no doubt 
but that it will be widely read and highly valued in 
the various Science schools throughout the kingdom. 

It is a pity tj;iat more figures of larval fishes were 
not given in this introduction, designed to illustrate 
the remarkable transformations which some species 
especially undergo from the time of hatching to 
- maturity. 
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present day, about 11,500 belong to this order 
(Teleostei). The classification of such an array of 
forms is, of course, a matter of great difficulty, and 
gives scope for much difference^ of opinion among 
those who have attempted to grapple with the sub- 
ject.” The basis of this classification differs frorp that 
usually employed in other groups of vertebrates, in- 
asmuch as it rests on osteological characters, in so far 
as families and higher groups are concerned. 

The reader of this notice may imagine, from our 
ominous reference to dry hones, that Mr. Boulenger’s 
contribution is of the nature of a dull and tiresome 
catalogue. We hasten to remark, therefore, that this 
element is effectually masked by the introduction of 
all the more important facts "concerning the life- 
histories of the various species, which have come 
within the author’s province. These facts form most 
fascinating reading, and will appeal to a large number 
of people, other than professed students of . zoology. 
Do fishes sleep? is a question often askedl Although 
answered in the affirmative some eight and thirty 
years^ ago by Mobius, the fact has remained ever since 
practically buried in the German publication in which 
it appeared. Mr. Boulenger is apparently the first to 
give it circulation in a text-book: A ‘species of Wrasse 
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formed an efficient buffer between the hillman and 
the inhabitants of the surrounding plain. The Santal^ 
in turn, gave trouble in 1856, when he broke into 
rebellion directed against the peaceful penetration of 
the moneylender and the landgrabber. 

It is with these two aboriginal tribes that Mr. 
Bradley-Birt chiefly deals. As men, they are perhaps 
more interesting to the ethnologist and the philologist 
than to the ordinary student of human nature, but the 
author has succeeded in enlisting such interest as we 
can spare to one tribe still in the purely agricultural 
stage, and to another which has scarcely as yet 
progressed beyond that of the hunter. 

His picture of village life on, and at the foot of, the 
Rajmahal hills glows with local colour and swims in 
the atmosphere of the jungle and the plain. It was 
scarcely necessary for him to assure his reader that 
most of the book was written in camp, in the midst 
or the Paharias and the Santals. As one reads, one 
seems to inhale the fresh, crisp air of an Indian cold 
weather morning, or to pant in the heavy atmosphere 
of the forest as the line of Paharia hunters presses, 

sought refuge in it from the 
Aryan flood descending from the 
north-west on the fertile plains 
of Bengal. From his almost in- 
accessible stronghold, the Paharia 
looked down upon the coming 
and ■ going of the Hindu, the 
Pathan, and the Moghul. Em- 
pires rose and fell before his very 
eyes whilst he, hating the 
foreigner of every race and creed, 
remained wrapped in his primi- 
tive barbarism, a hunter living 
on the produce of the surround- 
ing forest, not to be starved into 
submission, because he had no 
need of the produce of the plains. 

His only dealings with succes- 
sive invaders were when he 
swooped on the villages below, 
killing and robbing their inhabi- 
tants, or cutting off travellers 
and the camp follow^ers of pass- 
ing armies. Neither Hindu nor 
Mahomedan could subdue him 

by main force without extrava- . ^ r tt 1 j 

gant loss. Fig. I. — A Primitive Mode of Irrigation. From Bradley-Birt's Story of an Indian Upland. 

Attempts to bribe the moun- 
taineer with land around the mountain failed, for he shouting and slaying, through the dense under- 
did not care to cultivate, and the keeping of a bargain grow’th. 

with the hated foreigner formed no part of his moral Much that Mr. Bradley-Birt describes, or depicts in 
code. his photographs, is not peculiar to the Santal Par- 

At last appeared the British, whose fair complexion ganas. The priniitive mode of irrigation, with basket 
impressed the Paharia with an idea that they were of swung by two men, which forms the subject of the 
higher origin than the earlier conquerors- In illustration here reproduced, is still practised by 
Augustus Cleveland came a man who found a way millions who have never heard of the Santals, or been 
to tame the savage, to enlist his sympathy, and to within a thousand miles of their home. ^ All over 
offer an outlet for his martial instincts. Some of the India the cultivator watches his^ crops at night from 
Paharias were enlisted as an irregular force, whilst a rough platform raised on a ricketty scaffolding of 
an endeavour was made to isolate the rest in a ring bamboos. Sometimes it happens, in regions ^ not 
of neutral territory, from which the Hindu and the unlike the Rajmahal hills, that the vigil ends in a 
Mahomedan of the plains were to be excluded. Much tragedy, when the sleepy watcher is torn from his post 
of Cleveland’s good work was undone by a successor by the man-eating leopard. But the inclusion of 
of sterner and less considerate temperament. The these incidents in no way detracts from the charm of 
solution of the difficulty was finally found, about 1830, the picture of simple village life, a life of agricultural 
when a wandering branch of the Santals, another labour tempjered by feasting and dancing in seasons 
aboriginal tribe, appeared upon the scene and eagerly Xvhen there is no labour to be performefd. 
accepted ’the land below the hills which, the Paharia, ; The Paharias’ rude, religion has drawn nothing 
refusing for himself, made untenable for the plains- )fr6m Hinduism, or Iriahi. The Santal, equally pro- 
ffian. The Santal, an enthusiastic though uncivilised fess^ his separation from those creeds, but his love 
cultivator, recognised as a kinsman by the Paharia, pf ' pleasure ha$ mdiiced him to adopt 'some of the 

, Story of .nTndUnUpUnd" By F. B. Br^Ioy-Bfft. !-& *«+ he 

3S4' (London : Smith, Elder and Co«, Price ms. dcf. net. , 1 , . „ celebrates m , 
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confined in an aquarium, he points out, was observed 
by Mobius to seek a sleeping place at night, and to 
lay itself down to rest on one side. The psychologist 
and the student of evolution will find in these chapters 
of Mr. Boulenger a perfect mine of information. No 
more instructive lessons in adaptation can be gathered 
than from the descriptions and figures illustrating this 
part and certain sections of Prof. Bridge’s work — 
as witness the text cuts given herewith. 

ABomomAL mDiA,^ 

M r. BRADLEY-BIRT’S book dealing with the 
Santal Parganas merits the success achieved by 
his former volume on Chota Nagpore. This time,, he 
lays his scene in the mountainous, forest-clad outlier 
of the Vindhyan range, which stands like an island 
in the midst of the great Gangetic plain. Dominating 
the great waterway which leads from the borders of 
the Punjab to the Bay of Bengal, if has for centuries 
been the stronghold of the aboriginal tribe who 
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The histor}’ of British administration in this wild 
tract, up to the time of the Santal rebellion of 1856, 
can scarcely be held up as a ^reat example. As fo/ 
the patriarchal system which still prevails, Mr. Risley, 
in an introduction which, from the pen of so great an 
ethnological authority, is somewhat disappointing, 
throws some doubts on its superiority to other 
methods of dealing with aboriginal tribes. Perhaps, 
in later years, Mr. Bradley-Birt’s enthusiastic admira- 
tion of it may cool. As matters stand, his enthusiasm, 
and his evident sympathy with the simple peoples he 
describes, serve to" enhance the charm of his work. 

To the Anglo-Indian this volume will recall much 
that is pleasant; to the tourist, and even to the stay- 
at-home Englishman, it will afford a bright glimpse 
of native country life which is not to be found on the 
beaten track. 


NOTES. 

At the meeting of the Royal Society on May 18 the 
following were elected foreign members : — Prof. L. Her- 
mann, Koenigsberg ; Prof, H. A. Lorentz, Leyden; Prof. 
H,. Moissan, Paris ; and Prof.. Hugo de Vries, Amsterdam. 

The annual visitation of the Royal Observatory, 
Greenwich, will take place on Saturday next, June 3. 

The international conference having for its object the 
establishment of an international institute of agriculture 
was opened in Rome on Sunday, May 28, in the presence 
of the King of Italy. On Monday the conference held a 
sitting at the Accademia dei Lincei, and the Foreign 
Minister, Signor Tittoni, opened the proceedings with an 
address. 

The English Arboricultural Society has been granted 
permission hy the King to change its name to the “ Royal 
English Arboricultural Society.” 

Prof. J. N. Langley, F.R,S., will give one of the 
general lectures at the meeting of the Association of 
German Naturalists and Physicians, which will open at 
Meran on September 24. His subject will be ** Recent 
Researches on the Nervous System,” 

A Reuter telegram from Portici states that Vesuvius 
has for some days been in active eruption. At 7 p.m. on 
May 27 the western side of the small terminal cone 
collapsed, and a large quantity of lava burst forth, which 
in an hour’s time reached the base of the great cone, at 
Atrio Cavallo, one kilometer distant. 

"PVe learn from the Board of Trade Journal that the 
Oaceta de Madrid for May ii contained the text of a 
Royal Order providing for the duty-free admission into 
Spain of instruments and accessories carried by foreign 
men of science deputed to observe the eclipse of the sun 
on August 30. 

According to a Reuter telegram, dated New York, 
May 27, the Cunard liner Campania reports that she was 
in continuous communication with land, by wireless tele- 
graphy, throughout her entire voyage from • Liverpool. In 
mid-ocean she had simultaneous communication with 
America and Europe, a feat which had not previously been 
accomplished. 

A CORRESPONDENT of the Times states that in the early 
part of May enormous shoals of dead fish were thrown up 
for a considerable distance along the sea coast by Karachi 
The whole beach was strewn with dead fish, lying in some 
places five or six inches deep. The Port Trust authorities 
had to make arrangements for the removal and burial of 
these millions of fish. Captain Belton, of the steamship 
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City of Dundee, on arriving at (Karachi reported some very 
curious electrical phenomena about a hundred miles out to 
sea, repeated flashes of light being observed to pass over 
the surface of the ocean in a curious way. 

An international congress for the study of radiology and 
ionisation will be held at Li^gc on September 12-.14 in- 
clusive. The congress will be divided into a physical 
section and a biological section. The former will be con- 
cerned with the physics of electrons, radio-activity and 
dependent transformations, meteorological and astro- 
nomical phenomena and their relation to ionisation and 
radio-activity. In' the biological section the subjects to be 
considered will include the' physiological properties of 
various radiations and of radio-activity, and their medical 
value and application. The method of procedure in this 
section will be determined upon by a special committee 
presided over by Profs, Bouchard and d’Arsonval. The 
other members of this committee are Drs. BdcRre, 
Bergonid, Broca, Charpenticr, Charrin, Danysz, and Oudin. 
There will also be a general committee, presided over by 
M. Henri Becquerel, to examine, classify, and decide upon 
such reports, papers, and notes as may be offered. The 
acting president of the congress is to be Prof. H. Kuborn, 
president of the Royal Medical Society of Belgium, and 
the general secretary, to whom all communications or con- 
tributions should be sent as soon as possible, is Dr. J. 
Daniel, rue de la Pr^votd, i, Brussels. 

Mention has already been made of the recent visit of 
British physicians and surgeons to Paris, and the cordial 
and enthusiastic welcome extended to them by French men 
of science, as well as by the State and municipal authori- 
ties. Further particulars of the virit are given in the 
British Medical^' Journal of May 20, Among the numerous 
receptions arranged by the scientific and medical societies 
and by civil bodies of every kind to do honour and give 
pleasure to the British visitors, no meeting was more 
appreciated than that which gave the British men of 
science the opportunity of paying homage to the memory 
of Pasteur, On May 1 1 the visitors attended at the Pasteur 
Institute to witness the ceremony of placing a wreath upon 
the tomb of Pasteur in the crypt of the institute by Dr. 
J. Kingston Fowler, dean of the medical faculty of the 
University of London. Dr. Roux, the director of the Insti- 
tute, conducted the visitors and a distinguished party of 
French medical men to the gates of the crypt, where Dr. 
Fowler delivered in French the speech referred to in Nature 
of May 18 (p. 63), in which he craved permission to place 
a wreath on the tomb of the master, who accomplished so 
much for science and for humanity, and to whose labours 
the institute is a fitting memorial. Dr. A, Waller, dean 
of the faculty of science of the University of London, 
followed with an eloquent eulogy, also delivered in French. 
He laid great stress upon the value to humanity of 
Pasteur’s work in the direction of the infinitely little, and 
spoke of Pasteur as Ic m^dicin de la medecine. Dr. 
Waller maintained that in a thousand years’ time historians 
will not speak much of the nineteenth century as remark- 
able for the invention of the locomotive and other 
mechanisms, but rather as the epoch in which Pasteur 
inaugurated so brilliantly the study of the infinitely small. 
The earnest speeches, and the impressive sc^ne as the 
visitors passed before Pasteur’s tomb in respectful homage 
to their master, made the occasion a memorable one. The 
evidence thus given of the reverence in which Pasteur’s 
memory is held should help to cement the friendly relations, 
existing between France and Britain, and , to foster that 
spirit of mutual confidence — that comity of nations— which 
already exists in the world of science. 
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Th® May number of Museum Neivs (Brooklyn Institute) 
contains an interesting notice of specimens in the collec- 
tion illustrating the now obsolete manufacture of tapa 
cloth in Hawaii and other Polynesian islands. 

A PRELIMINARY rcport, by Dr. II. W. Conn, on the fresh- 
water protozoans of Connecticut, issued as Bulletin No. 2 
of the Connecticut Geological and Natural History Survey, 
is illustrated by no less than thirty-four beautifully executed 
plates. Hitherto the American fresh- water representatives 
of these lowly organisms have been but little studied, and 
the present research is merely a prelude to a fuller account 
of their distribution and their relation to the purity of 
drinking water. Descriptions of species are altogether 
omitted in this report, and even the -generic position of 
some of the' forms mentioned is left more or less undecided. 

In connection with the preceding paragraph may be 
appropriately noticed Mr. D, J. Scourfield’s address (de- 
livered in December last) on fresh-water biological stations, 
which is published in the April issue of the Journal of the 
Quekett Microscopical Club, since this also deals with the 
effects of organisms on the purity of water used for 
domestic purposes. The gradual awakening of interest in 
the subj'ect of the detailed study of fresh waters and their 
organisms is sketched, and the history of the establishment 
of stations for the purpose briefly described, special refer- 
ence being made to the one founded by Mr. E. Gurney 
on Sutton Broad, Norfolk, in 1902. The lecturer concludes 
with remarks about what fresh-water biological stations 
should be, whenever the requisite financial means are 
obtainable. 

Among other monographs on American invertebrates 
recently received is a revision of the beetles of the family 
Staphylinidm included in the section Pmderini. In this 
article, forming No. 2 of vol. xv. of the Transactions of the 
St. Louis Academy, the author, Mr. T. L. Casey, points out 
that the taxonomic problem presented by these beetles is 
one of great interest in reference to the comparative 
morphology of the tribe. Genera from all parts of the 
world are included in the revision, but with the exception 
of the types of new generic forms, the only species cata- 
logued are those inhabiting America to the northward of 
Mexico. 

In an article on the affinities of Equisetum in the May 
number of the American Naturalist Prof, D. H. Campbell 
comes to the conclusion that these archaic plants are re- 
lated to ferns rather than to lycopods, and that both ferns 
and equisetums are probably divergent branches from a 
common ancestral stock. In the same issue Mr. D, D. 
Jackson discusses the movements of diatoms, many of 
which appear to be due to the evolution of oxygen gas 
produced by the activity of the chlorophyll in these 
organisms. Attention may likewise be directed to Mr. 
A. H. Clark's paper on the habits of the important West 
Indian food-fish known locally as “ whitebait ” or tri- 
tri " {Sicydium plumieri). 

In the report of the delegates of the University Museum 
for 1904, published on May 16 as' a supplement to the 
Oxford University Gazette, special attention is directed by 
the Hope professor of zoology (Prof. Poulton) to the in- 
crease in the insect collection and the work that has been 
accomplished, or is in progress, in connection with the 
insect collection, which is rapidly becoming one of the 
finest in the world. The most recent addition is the collec- 
tion of 7000 British Microlepidoptera presented by Mrs. 
Bazett, of Reading, another splendid acquisition being the 
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collection of Hymenoptera and Lepidoptera bequeathed by 
Mr. G. A. J, Rothney. The report also alludes to the 
recent decisive confirmation of the existence of three dis- 
tinct mimetic types of female in a South African Papilio, 
and to the remarkable features presented by certain 
southern butterfly faunas, which are almost wholly of a 
northern type. The editing of the Burchell manuscript, and 
the identification of the specimens in the collection of the 
great traveller referred to therein, are also mentioned. 

Among the more important articles in the issues of the 
Proceedings of the Philadelphia Academy for the current 
5^ear, the following may be specially mentioned. To the 
January issue Mr. C. W. Johnson contributes an annotated 
list of the type-specimens of Cretaceous invertebrates in the 
collection of the academy, while Mr, H. W. Fowler gives the 
second instalment of a paper on new or little-known scom- 
broid fishes. Later on Mr. H. Crawley discusses the move- 
ments of gregarines ; and in the February issue Mr. H. A. 
Pilsbry describes a number of new Japanese marine molluscs. 
Both entomologists and morphologists will find much to 
interest them in an article by Dr. E. F. Phillips on the 
structure and development of the compound eye of the 
bee, w'hile Mr. Crawley’s preliminary notice of a new 
sporozoon (Coelosporidiuni hlatiellae) found in the croton- 
bug (Blattella germaHica)^ and Mr. T. H. Montgomery’s 
contribution to our knowledge of the spermatogenesis of 
certain spiders and remarks on chromosome reduction, will 
appeal to specialists in such matters. 

A RECENT issue of the Jenaische Zeitschrift contains the 
report of an address delivered in June last before the 
Medical and Scientific Society of Jena by Prof. E. Haeckel 
on the progress of biology in that city during the nine- 
teenth century. Confining himself chiefly to’ morphology, 
and dwelling specially on the various theories which have 
been advanced in regard to that of the vertebrate skull, 
the professor pointed out that in Jena the “ science cen- 
tury ” may be divided into three periods. The first of these, 
during which Schleiden advanced the cell-theory, extended 
to 1838; then followed an interval of twenty years, after 
which, in 1859, came Darwin’s epoch-making theory of 
the evolution of species. After referring to the -work of 
Blatt on embryology and development, the lecturer 
emphasised the morphological importance of the “ vertebral 
theory of the skull” enunciated by Goethe and Oken in 
the first third of the century, and of Huschke’s labours in 
connection with the development of the skull and the 
sense organs in the second third. A whole paragraph is 
devoted to Goethe’s discovery of the premaxilla in man. 
Oscar Schmidt, Johannes Muller, Carl Gegenbaur, and the 
other great names associated for longer or shorter periods 
with Jena and its teaching, receive in turn their share of 
praise in this admirable historical address. 

MM. Calmette and Breton have repeated the experi- 
ments of Loos and others on the transference of infection 
in ankylostomiasis through the skin. They find that the 
larvse of both the human and the canine Ankylostoma 
pass with the greatest facility through the skin of the 
dog, causing infection of the animal {Acad, de Mdd., Paris 
March 24). 

The Bulletin of the College of Agriculture of the Imperial 
University, Tokyo (vol. vi.. No. 4), contains several papers 
of interest on the value and use of artificial manures for 
various crops, and others on the flowering of the bamboo, 
on oxidases, on the determination of fusel oil, on a bacillus 
observed in flacherie, &c. With regard to flacherie (a 
destructive disease affecting silkworms), the conclusion is 
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arrived at that it is not caused by any special bacterium, 
but by several different species of common occurrence on 
mulberry leaves. 

We have received part ii. of the reports of the com- 
mission appointed for the investigation of Mediterranean 
fever, part i. of which has already been noticed in Nature 
(May 4, p. 17). Dr. R. W. Johnstone deals with the 
sanitary circumstances and prevalence of the disease in 
the Maltese Islands, but is unable to give any definite 
pronouncement on the mode of human infection. The 
facts do not indicate that dust, personal contact, or ex- 
cretal pollution play an important part in the spread of 
the disease. Staff-Surgeon Bassett-Smith, R.N., details 
experiments on the saprophytic life of the Micrococcus 
melitensis, and Dr. Eyre on the virulence of this organism 
for the guinea-pig. 

The Bulletins of the Bureau of Government Laboratories, 
Manila, several of which have from time to time been 
noticed in these columns, always contain matter of interest. 
No. 20, in five articles, discusses various diseases occur- 
ring in the Philippine Islands, and in No. 21 Dr. Strong 
deals with certain . questions relating to the virulence of 
micro-organisms and their immunising powers. The con- 
clusion is arrived at that a virulent cholera spirillum 
possesses a greater number of bacteriolytic and agglutinable 
haptophore groups, or these groups are endowed with a 
greater binding power for uniceptors and amboceptors than 
the avirulent. That is to say, virulent cholera microbes 
have a greater capacity than avirulent microbes for uniting 
with living cells and their products. 

An article on roses by Mr. Jekyll in the April number 
of the Bulletin of the Department of Agriculture, Jamaica, 
warns growers against attempting to grow hybrid per- 
petuals in the island. First place is assigned to the tea 
and noisette sections, which produce good results except 
in so far as the sun is too strong for some, and a good 
selection of suitable roses may be made from the list which 
is given. 

A FLORA of the islands of Margarita and Coche, lying 
off the coast of Venezuela, is being prepared by Mr. J. R. 
Johnston, but meantime he has published a list of new 
plants from these islands in the Proceedings of the 
American Academy of Arts and Sciences (April). A new 
genus, Anguriopsis, is formed having affinities with the 
cucurbitaceous genus Anguria. Among the new species are 
a Bactris — a palm with handsome foliage — two new orchids, 
and several trees, including a Capparis, a Caesalpinia, and 
a Casearia. The new species are for the most part addi- 
tions to genera or sections of the genera which are con- 
fined to tropical America. 

One of the most fruitful lines of recent research in 
botany has been concerned with the investigation of fossil 
seeds, of which several species of Lagenostoma are the best 
known, . The evidence in favour of referring these seeds 
to certain vegetative portions of Carboniferous plants, 
formerly regarded as fern fronds,, formed the subject of 
Dr.^ Scott’s presidential address to the Royal Microscopical 
Society, which is published in the April number of the 
Journal. The c>^adofilicinean position assigned to Lygino- 
dendron Oldhamium, which shows a sphenopteris type 
of foliage, was confirmed by the evidence which con- 
nected the same plant with Lagenostoma Lomaxi. Mr. 
Kidston’s discovery of the fructification of Neuropteris 
heterophylla fixed the seed to another typical fern-frond, 
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and recent research points to the production of winged seeds 
by a species of Adiantites. 

In a sketch of the geology of Upper Assam {Records 
Geol. Surv. India, xxxi., part iv.) Mr. J. Malcolm 
Maclaren describes the region as a great plain, 320 feet to 
500 feet above sea-level, bounded on the north-west by the 
eastern Himalayas and on the south-east by the Patkai 
ranges, while the head of the valley is closed in by the 
crystalline and metamorphic rocks of the Miju ranges. 
Upper Tertiary sandstones occur at a considerable height 
(maximum 6900 feet) on the Patkai and Himalaya ranges, 

■ but have not been observed anywhere on the heights of 
Miju. Attention is directed to the general uptilting and 
reversed faulting of the Tertiary rocks on either side of 
the great plain, and to the deflection in the trend of the 
Patkai range where it abuts against that of Miju. These 
features are attributed to earth stresses during the form- 
ation of the mountains. The author concludes that the 
Patkais and Himalayas, in their later growth at least, are 
of contemporaneous development, and that both are 
orographically and geologically distinct from the great 
meridional mountain system of Upper Burma, Tibet, and 
western China. In another article Mr. Maclaren deals 
with the auriferous occurrences of Assam. Gold was there 
worked in ancient times, and it is distributed in extremely 
small percentages throughout the alluvial gravels of the 
Brahmaputra; but the author is of opinion that only two 
or three localities are worthy of further prospecting, and 
that these are likely to yield comparatively small results. 
He believes that in Assam, as in most other parts of India, 
the climatic conditions that make for concentration of gold 
have always been absent. There never has been that even 
flow of waters confined within well-marked banks, that 
after a lengthened period results in a separation and local 
concentration according to specific gravity of the river- 
borne minerals in “leads” and “runs.” On the other 
hand, there have been annual floods, varying so quickly in 
height, velocity, and direction that the slight local con- 
centration of one year has been effaced by succeeding 
floods. 

We have received vol. ii. of the year-book of the Austro- 
Hungarian Meteorological Observatory of Agram for the 
year 1902, a large folio publication containing fifty pages 
of tables giving detailed and summarised observations and 
results at a number of stations in Croatia and Slavonia. 
Tl^e size of the work is somewhat unwieldy, but the tables 
are very legible, and have been carefully prepared on the 
plan of the international scheme for meteorological publi- 
cations. Hourly readings, and hourly and daily means, are 
given for Agram. 

The recently published annual Journal of the Scottish 
Meteorological Society (third series, Nos. 20 and 21) con- 
tains an interesting discussion of the rainfall of the Ben 
Nevis observatories, by Mr. Andrew Watt. The measure- 
ment of precipitation on the summit was attended with 
great difficulties; the high wind velocities, at an altitude 
of 4400 feet, made the registration of snow (which mostly 
falls between October and May) and even of rain some- 
what uncertain. The tables show the falls at the upper 
and lower stations for the nineteen-year period 18^5-1903. 
The average annual rainfall at the summit was i6o*$ 
inches, and that at the foot 78-6 inches ; in individual years 
j the amounts varied from* 49 per cent, above to 33 per cent, 
j below the mean values on the summit, and from 45' per, 
. cent, above to 23 per cent, below at the lower station., 
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With regard to daily range, the author states that, speak- 
ing very generally, rain falls more frequently, but less 
heavily, by night than by day, at the foot of the moun- 
tain ; whilst on the summit the variations are less pro- 
nounced, but, on the whole, are in sympathy with those 
at Fort William. On the top of the mountain falls of 
4 to 6 inches in a day were occasionally recorded. 

A GOOD oil-immersion lens at a moderate price has long 
need has been met by Mr. Gowlland, of Selsea, who has 
been wanted by histologists and bacteriologists. This 
produced an objective of i/ 12-inch focal length and 1-30 
numerical aperture at a price of 2I. 155. It is an admir- 
able piece of apparatus, and is well corrected for spherical 
and chromatic aberration. We have tested it on a number 
of objects, and can recommend it as thoroughly efficient. 
It is claimed by the maker that it has good photographic 
qualities. 

In a paper published in the Gazsetta for April 3, Dr. 
Italo Bellucci proves that the so-called hydrated platinum 
oxide, Pt02,4H20, is in reality a platinic acid of the struc- 
ture H2Pt(OH)e, corresponding with chloroplatinic acid 
HjPtClg, and forming a series of well defined salts of the 
type M2Pt(OH)e, In a second paper, written in conjunc- 
tion with N. Parravano, the metallic stannates and 
plumbates are shown to be derived from similar acids, 
H3Sn(OH)<. and HoPb(OH)g, whilst the three salts 
K2pt(OH)e, KaSn(OH)e, and K2Pb(OH)<, are strictly iso- 
morphous. The views brought forward are of considerable 
importance from the standpoint of the systematisation of 
inorganic chemistry, and as showing that so-called water ^ 
of crystallisation may in many instances play an important 
part in molecular structure. 

Since Lord Rayleigh published in 1897 interesting 
results on the oxidation of atmospheric nitrogen by an 
electric arc, many attempts have been made to devise a 
practical method of synthesising nitric acid from the gases 
of the atmosphere. Owing, however, to the fact that 
.nitric oxide is formed by an endothermic change and to the 
early production of a condition of equilibrium when little 
oxidation has occurred, the processes hitherto published 
have been far from economical. In the Gazsetta for 
April 3 E. Rossi describes how the efficiency of such 
methods may be greatly increased by working with air 
under a very great pressure. The heating is effected by 
means of an incandescent resistance similar to the filament 
of a Nernst lamp, and the nitric oxide is absorbed by 
concentrated sulphuric acid within the interaction chamber, 
as fast as it is produced, so as to obviate an equilibrium. 

In the Verkandlungen of the German Physical Society 
(vol. vii. p. 78) L. Graetz replies to the objections raised 
by Profs. Precht and Otsuki (compare Nature, vol. Ixxi. 
p. 468) against his view that hydrogen peroxide gives rise 
to a special radiation capable of affecting a photographic 
plate. He considers that a substance so comparatively 
non-volatile as hydrogen peroxide, which has a vapour 
tension less than that of water, and can be concentrated 
by allowing a current of air to pass through it, cannot 
be , conceived as directly permeating sheets of celluloid and 
gelatin. Again, the extreme readiness with which 
hydrogen peroxide is decomposed catalytically by metals 
makes it improbable that it would pass as such through 
minute holes in thin metallic plates. In a second com- 
munication, published in the same periodical (voL vii. 
P* 163), Profs. Precht and Otsuki maintain their original 
contention by emphasising the minuteness . of the , 
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of hydrogen peroxide necessary to affect a photographic 
plate. The action of the peroxide on sensitive plates has 
since been discussed in detail by Prof. Otsuki in a paper 
read before the Society of Chemical Industry on May i. 

A Herbert Spencer lectureship has been founded at 
Oxford by a Hindoo gentleman who is a Master of Arts- 
of Balliol College. The first lecture was delivered on' 
March 9 by Mr. Frederic Harrison, and has been published* 
by the Clarendon Press. It is appreciative, but not — - 
lecturer or printer has surely blundered in regard to the* 
prefix — an apodictic eulogy.” Mr. Harrison’s chief’ 
criticisms of the synthetic philosophy are : — (i) that, lay* 
ing all the emphasis on evolution, it disregards the laws 
of stability and permanence, such a$ are manifested chiefly 
in the inorganic sciences — which it accordingly passes over ; 
(3) that its attempt to reduce all manner of sciences under 
the same laws only succeeds because it neglects the peculi- 
arities which make any one science or set of sciences in- 
commensurable with others, as, e.g., the human sciences 
are with the non-human. But the lecturer readily admits 
that Spencer did not allow himself to be confined by the 
materialistic dogmas with which he set forth, and that 
while “ Philosophy never opened with aspect more physical, 
it never insisted more imperatively on the law of Justice 
from man to man, on the supreme duty of Altruism.” 

The thirty-fifth of the privately printed opuscula issued 
to the members of the Sette of Odd Volumes. is entitled , 
“ The Early History of the Royal Society.” The author 
of this brochure is Mr. Henry B. Wheatley, sometime 
clerk to the Royal Society, who has succeeded in writing 
a very interesting account of the early years of our national 
association of men of science. Mr. W'heatley shows that 
Charles 11 . — “ Founder, Patron, and one of the Royal 
Society of London for improving Natural Knowledge ” — 
took a genuine interest in the advancement of the society. 

“ True he did not give any money, but- then money was 
never very plentiful with His Majesty. He was always 
ready to assist with his name and influence. His interest 
doubtless made the Society the fashion.” Doubt is cast 
on the truth of the story of the paradox put forward by 
Charles II. concerning the weights of respective bowls of 
water with or without fish in them. A suggestion of Sir 
William Petty, the inventor of the double-bottomed boat, 
as to the society’s anniversary, is worth repetition. 
Aubrey writes: — “I remember one St. Andrew’s day I 
sayd methought it was not so well that we should pitch 
Upon the Patron of Scotland’s day. We should rather have 
taken S. George or S. Isidore, a philosopher canonized. 
No, said Sir William Petty, I would rather have had it 
been S. Thomas’s day.” Objections were on one occasion 
made to Charles II. that a member recommended by him 
for election was a . shopkeeper. By way of reply the King 
“ gave this particular charge to his Society, that if they 
found any more such tradesmen they would be sure to 
admit them all, without, any more ado.” Mr. Wheatley 
records many more quaint stories and odd .incidents associ- 
ated with the society’s earlier years, and his paper will 
excite lively interest in all scientific readers who are able 
to obtain a copy of it. 

Mr, Henry Fro woe has published in pamphlet form the 
Robert Boyle lecture delivered by Prof.^ H. B. Dixon, 
F.R.S., before the Oxford University Junior Scientific Club 
in 1903, on the nature of explosions in gases. 

New editions^ of “ Half Hours with the ‘Microscope,” by 
Dr. Edwin Lankester, and “ The Preparatiqa and Mourt- 
ing pf Micrcseopici Qbjpcts,” by Mr. Thom^ , Davies, have 
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been published by Messrs. C. Arthur Pearson, Ltd. Dr. 
Lankester has made important additions to his book de- 
scriptive of the compound microscope and its accessories, 
and has incorporated a chapter by Mr. F. Kitton on the 
polariscope and its uses. Dr. John Matthews has edited 
the second book, and has made several alterations and 
additions, among the latter being a prefatory chapter deal- 
ing with preliminary histological manipulation. 

The Bulletin de la Societi des Naturalistes de Moscou 
{1904, Nos. 2 and 3) contains the following papers : — 
Four notes on the crystalline forms and optical properties 
of various salts. — On the theory of endosaprophytism with 
lichens, by A. Elenkin. A defence of the latter as against 
the mutualistic theory, with a bibliography of the literature 
of the subject (in German). — ^The Jurassic corals of the 
Sudagh, by A. Missuna (with plates). In a total of 108 
species, 46 are new for the Crimea, and 14 new species are 
described. The Crimean coral-fauna has its nearest relative 
in the Jurassic fauna of Switzerland (this paper is in 
German). — Materials for the algology of Lake Baikal, by 
V. Dorogostalsky (with a plate). Results of a two years’ 
study of the algjse in Lake Baikal and its affluents. A list 
of 350 species is given, a few of them being new (this 
paper is in French). — ’History of development of the excre 
tory system with the Amphibiae, D. P. Filatow (in German, 
with a plate). — ^The same number contains a fine portrait 
of Prof. T. A. Bredikhin, and a biographical sketch of the 
late Moscow astronomer, including a sketch of his theory 
of comet tails, by P. K. Sternberg. 


OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in June:— 

June 2. Venus at maximum brilliancy. 

„ II. I3h. 3m. Minimum of Algol (B Persei). 

12. Sh. 22m. to ph. 24m. Moon occults Virginis 
(mag. 4*9). 

,, 13. Saturn. Outer major axis of outer ring=4o"'87; 

outer minor axis of outer ring = 6" *03. 

,, ,, ph. Mars in conjunction with moon, Mars 6“ 14' S. 

,, 14, ph. 52m. Minimum of Algol Persei). 

j, 15. Venus. Illuminated portion of disc =0*365 ; of Mars 
= 0*938. 

,, 21. I5h. Sun enters Cancer, Summer commences. 

,, ,, 22h. Saturn in conjunction with Moon, Saturn 

i"29^S. 

„ 23. 23h. Uranus in opposition to the Sun. 

„ 27. I4h. 48m, to i6h. 33m. Transit of Jupiter’s Satel- 
lite III, (Ganymede). 

99 29. I4h. 10m. to i5h. im. Moon occults O' Tauri 
(mag. 3*6). 

»» 14b 15*^' to I4h. Moon occults 0 ^ Tauri 

(mag. 3*9). 

A Remarkable Variable Star.—Ih a note published in 
No. 4037 of the Astronomische Nachrichten Prof. E. C, 
Pickering states that the light-changes of the variable star 
154428, R Coronse Borealis, are unlike those of any other 
known variable. A series of observations, made by Mr. 
Leon Campbell, showed that during the period March- 
September, 1903, the magnitude underwent remarkable 
changes between the limits 6-0 and 9-4. Since then until 
March of the present year it remained stationary at 
6-0 m. The unusual character of the changes during April 
and May is shown in the following table: — 


Apnl I 

Mag. 

6*0 

May I 

Mag. 

11*4 

II 

•* V - 

7 

12*5 

21 

84 



Observations with large telescopes are now desirable in 
order to see whether or not this object disappears entirely. 
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It is easily recognised on the Harvard “ Map of the Sky,” 
plate No. 18 (118-75), and is nearly equidistant from 7’ 5, 
and 6 Coronse . 

Radial Velocities of Thirty-one Stars. — For the past 
ten years line-of-sight observations have been made at the 
Emerson McMillin Observatory (Columbus, Ohio), but 
Prof. Lord has now arrived at the conclusion that, as so 
many better equipped observatories, situated in more 
favourable atmospheres, are engaged in this work, 
it seems advisable to discontinue the observations there and 
direct the available resources into some other channel 
of research for which they are better equipped. Con- 
sequently he has collected all the results obtained during 
the decennary, and has published them in No. 4, vol. xxi., 
of the Astrophysical Journal. Complete catalogues of the 
plates taken and of the standard lines employed, and the 
collected results, are embodied in his^ communication. 
Amongst the thirty-one stars dealt with there occur 
Cassiopeiae, Aldebaran, a Arietis, a Persei, Capella, 
Pollux. Dubhe, Arcturus, ^ and y Cygni, and S Cephei. 

Magnitudes of Nova Persei and Nova Geminorum. — In 
No. 4017 of the Astronomische Nachrichten Prof. A. A. 
Nijland publishes the results of a number of magnitude 
observations of Novse Persei and Geminorum. The observ- 
ations of the former covered the period November 15, 1901, 
to January 13, 1905, and the figures given show frequent 
increases of brightness, which were, however, very small. 
A gradual decrease of magnitude underlies these minor 
fluctuations, and on January 13 the Nova was of magnitude 

10 - 74 . 

The Nova Geminorum observations extended over the 
period March 27, 1903, to December 30, 1904, and on the 
latter date the magnitude recorded was 13-3, more than 
2-7 magnitudes fainter than Nova Persei on the same date, 

Oxford University Observatory. — Prof. Turner’s re- 
port of the work done at the Oxford University Observatory 
during the twelve months ended April 30 informs us that 
the Oxford work in connection with the International Astro- 
graphic Catalogue is at last within measurable distance of 
publication. The measures and reductions were completed 
last year, and the whole thing is now ready to print. 
What is still more satisfactory, the university has set aside 
loooZ. for this purpose, and this is to be supplemented by 
a similar contribution from H.M. Government. 

The stereo-comparator has been used to compare some* 
of the newer with some of the older plates, but, so far, 
nothing of importance has been discovered ; more time will 
be given to this work when the coming eclipse is past and 
the Oxford contribution to the International Catalogue is 
safely in the press. As some of the earlier plates for the 
catalogue are less satisfactory than the later ones, they are 
being duplicated, and the new ones are being measured and 
reduced as opportunity occurs. An expedition from the 
pbservatory, comprised of Prof. Turner and Mr. Bellamy, 
will observe the total solar eclipse of August next in Egypt. 

Variations of Latitude. — ^The provisional results of the 
work accomplished by the International Latitude Service 
during 1904 are given by Prof. T. Albrecht in No. 4017 
of the Astronomische Nachrichten. The results obtained 
at the six stations employed in the service are grouped, 
and^ the variation of the momentary from the mean pole 
during ^the years 1900-4 is graphically shown. From this 
curve it appears that the year 1904 was marked by a 
diminution in the amplitude of the variation. 

New Refraction Tables. — ^Appendix ii,, vol. iv. (second 
series), of the Publications of the U.S. Observatory con- 
tains a number of reduction tables for transit-circle observ- 
ations compiled under the direction of Prof. Eichelberger. 
All of them, except the refraction tables, are of no use at 
any other observatory, but these may be found useful by 
other transit ^ observers. They consist of nine separate 
tables, in which the logarithms of the various arguments 
necessary for determining the exact refraction correction 
for each minute of apparent zenith distance from o® to 
85 are^ given. An example which precedes the tables 
clearly illustrates the method of using them. The tables 
are based upon those of Pulkowa. 
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ISLANDS FOR WEATHER FORECASTING 
PURPOSES. 

'T'HE aim of meteorology from a practical point of view 
^ is the forecasting of the amount of rainfall and the 
approach of storms. 

The former will tell us whether we may expect high 



Fig. 1.— The wind system during summer in the northern hemisphere and winter in the southern 
hemisphere. The black dots represent islands, and the letter H the centres of regions of high 
pressure or anticyclonic areas. 


river flows producing floods and much damage, an average 
amount of water for successful crop production, or a 
deficiency of rain which might result in a disastrous 
drought and possibly a famine. In the case of storms, 
a means will be afforded of saving many lives and ships, 
and also, probably, much property ashore. 

The study of the weather, there- 
fore, should be fostered to its fullest 
extent, and every advantage should 
be taken of means which will bring 
us nearer the goal of satisfactory fore- 
casting. 

Investigations carried out during 
the last decade have, indicated the 
importance of each weather bureau 
extending its area of inquiry beyond 
the region for which it is making its 
forecasts. Needless to say, many of 
these institutions have for some years 
been in telegraphic communication 
with outlying stations. Thus, for 
instance, the Indian Meteorological 
Service receives information from a 
station so far distant as Mauritius, 
while the U.S. Weather Bureau 
utilises valuable observations by tele- 
graph from stations in the West 
Indies, Azores, Europe, &c. 

It is important to bear in mind 
that rain-bearing winds are those 
that have passed over large stretches 
of water, and that the rainfall of a 
country is deficient or well supplied 
with this commodity according to its 
geographical position in relation to 
the oceans or inland seas, mountain 
ranges, and the prevailing winds. It 
is for these reasons that the nearer the coast is approached 
from the centre of any continent, the greater becomes the 
rainfall. Thus, for instance, the interior of Australia, the 
Sahara, the Arabian Desert, Tibet, &c., are all very , dry 
areas. 

For forecasting purposes, therefore, attention should be, 
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and in many regions is, paid to the region from which the 
prevailing winds come, due consideration being given to 
the particular barometric system of which the wind forms 
part. 

From the above the important functions of islands con- 
veniently situated become obvious. It is not, however, 
every country bordering on the ocean that is blessed with 
.such an island in the direction of the 
prevailing wind, and the British Isles, 
in consequence, suffer very much from 
this very defect. In Great Britain 
the main rain-bearing wind is that 
from the south-west- In summer this 
forms part of a large anticyclonic 
system situated in mid-Atlantic to- 
wards the south-west (see Fig. i), 
while in winter it is a portion of a 
cyclonic system the centre of which 
is near Greenland (see Fig. 2). With 
no islands in the track, the only 
meteorological information that is at 
once useful is that which can be 
gathered from messages sent by the 
Marconi system of wireless tele- 
graphy from steamers en voyage. 
British weather forecasters are thus 
undoubtedly heavily handicapped by 
the lack of some permanent outlying 
source of information in this region. 

Mention has already been made of 
the use of islands by the United 
States and India. The latter is par- 
ticularly fortunate, for Mauritius, 
Seychelles, Chagos (marked with dots 
in the figures), and other islands are 
all conveniently situated to render in- 
formation if necessary. 

Another region which very probably 
would gain considerably by utilising observations made at 
island stations is South Africa. 

In a previous number of this Journal (vol. Ixxi. p. 342, 
February) Mr. E. Hutchins, Conservator of Forests, Cape 
Town, gave an excellent account of ' the general weather 
conditions in this region. ■ He pointed out that South Africa 



Fig. 2.— The wind system during winter in the northern hemisphere and summer in the southern 
hemisphere. Notation as in Fig. i. The letter L indicates the centre of a low pressure or 
cyclonic area. 

lies on the border of the south-east trade area. In 
summer, from Cape Town to the Zambesi, the country 
comes entirely under the influence of the south-east trade 
winds. In winter, on the other hand, the southern portion 
of Cape Colony is subject to “ another type of wither, 
due to the passage of storms from the South Atlantic, the. 
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‘ roaring forties ’ of mariners.” He further directs atten- 
tion to the need of distinguishing between these two 
weather systems, which play distinct parts in the meteor- 
ology of this region. A study of the accompanying two 
figures will indicate the importance of the islands of 
Tristan d’Acunha and Gough (indicated by a black dot 
towards the south-west), and also of Mauritius (the dot east 
of Madagascar). The two former islands lie in the wind 
system pertaining to the anticyclonic (high-pressure) area 
on the west, the centre being indicated by the letter H, 
while Mauritius, situated to the east of South Africa, is 
in the south-east trade area in the system formed by the 
high-pressure (anticyclonic) region, the centre of which is 
marked also with an H. 

By observing the general trend of the air currents in- 
dicated by the large arrow, it will be seen that for the 
winter season in South Africa (Fig. i) meteorological 
observations made in either Tristan d’Acunha or Gough 
Islands would undoubtedly render valuable aid to the 
weather forecasters. 

In the case of the summer months (Fig. 2) there is no 
conveniently placed island that could furnish equal assist- 
ance, but it seems very possible that use could be, and 
most probably has been, made of the observations at 
Mauritius for determining the strength of the south-east 
trade current which impinges on the African coast at this 
time of year. For forecasting purposes Mauritius, and 
possibly Rodrigues, would have greater value for regions 
further up the African coast. 

Unfortunately, the Amsterdam and St. Paul islands 
(marked with one dot) lie too far south and east to serve 
as useful outlying stations for South Africa. On the other 
hand, these islands should be undoubtedly utilised by the 
Australians- 

An examination of the accompanying figures indicates 
the relative positions of the Australian continent and this 
large southern Indian Ocean wind system. These islands 
will thus be seen to be right in the track of the current 
which strikes the south and west coasts of Australia, and 
should form ideal out-stations for gauging the general con- 
dition of this wind system. 

That the prevailing winds on the west coast of Australia 
copie from a southerly direction is indicated in the follow- 
ing table, which gives the number of times the wind has 
blown from each point of the compass at the Perth Observ- 
atory during the year iqo2, the readings being taken eight 
times a day : — 


N. 

N.N.W. 
N.W. ... 
W.N.W. 

W. 

W.S.W. 
S.W. ... 

5.5. W .. 

s. 

5.5. E. ... 
S.E. ... 
E.S.E. ... 
E. 

E.N.E. .. 
N,E. ... 
N.N.E. 


98 


92 

1 13 

232 

432 

425 

24s 

194 

I2I 

157 

139 

98 


Another table shows that the resultant direction of the 
wind, at the same observatory for the same year, was 
^uth for the months January to April and October to 
December inclusive. ^ 

^ There seems every reason, then, to hope that the utilisa- 
tion of information from one of these islands for several 
months in the year would in time amplv repay the initial 
cost ^d maintenance of the station. 

It is not without interest to remark that the air current 
which passes th*e west coast of Australia in Julv (that is, 
in winter in Australia) becomes later the south-east trade 
wind of the Indian Ocean, and eventually reaches the 
Indian area in the form of the south-west monsoon in the 
summer months of the northern hemisphere. In the 
months about July, Western Australia is thus apparently 
closely connected, meteorologically speaking, with India, 
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but in the months about January the connection is between 
Australia and South Africa. 

The natural deduction to be made from the above is that 
the meteorological services of all these countries should be 
closely in touch with each other. Their combined efforts 
will certainly considerably increase our knowledge of the 
meteorology of this vast region, and each will benefit by 
this mutual interchange of information. 

Although mention has only been made of one or two 
instances in which the employment of islands as meteor- 
ological stations would most probably be rewarded with 
practical results, there are other countries that might 
equally profit by adopting the same principle. 

It is, however, important for the study of world meteor- 
ology that many islands should be employed as observing 
stations. They may not be very ideal places for observers 
to live in, but a change every few months, and the J\dop- 
tion of self-recording instruments, would possibly simplify 
matters. Where cables are lacking, and the island in 
question is of great meteorological importance to some 
continent, wireless telegraphy might be employed with 
advantage. William J. S. Lockyer. 


AJV OPTICAL CONGRESS AND EXHIBITION, 

^HE aims of the optical convention, which was opened at 
the Northampton Institute, Clerkenwell, on Tuesday, 
May 30, are to increase the interest taken in optical science 
in this country, to promote an improvement in technical 
education in optical matters, and to aid the development 
of the British optical industry. In his address, the chief 
part of which is subjoined, the president, Dr. R. T- 
Glazebrook, F.R.S., after explaining the origin of the 
proposal to hold a convention, and the steps taken to 
realise it, gives an outline of the history of optical progress 
during the past two hundred and fifty years with the view 
of illustrating the close union which has existed between 
theory and practice at times of marked progress, and of 
showing how each has reacted on the other in assisting 
this progress. The programme of the convention includes 
meetings for papers and discussions, which will be sub^ 
sequently published in a volume, and an exhibition of 
optical and scientific instruments of British manufacture, 
with a catalogue which is intended to serve as a work of 
reference illustrating the productions of opticians in this 
country. A description of some of the exhibits follows the 
president’s address abridged below; and an article on the 
nature and matter of the papers and discussions will appear 
in these pages after the close of the convention. 


Progress of Optical Science anei Manufactures.^ 

The study of optics is a fascinating one, and its history 
full of interest. I do not propose to-night to attempt 
to cover the whole ground, but to ask you to look at one 
or two special periods during which, it seems to me, theory 
and practice reacted on each other in a marked manner, 
and to consider what lessons we may draw as to the 
relation which should in these days of ours subsist between 
the two. 

For this purpose I might go back to very early days. 
Ptolemy in his attempt to discover the laws of refraction 
— ^and wonderfully good the attempt was, as we know now 
— ^Archimedes with his burning glass, if, indeed, he ever 
made it, had both practical aims in view. But we will 
start to-night nearer our own time. The end of the 
seventeenth century is such a period. The telescope was 
invented about 1608, the microscope at rather an earlier 
date, about 1590, both, probably, in Holland. 

Galileo, ^hearing of this, made his first telescope in 1610. 
In 1611 Kepler, in his “ Dioptrica,” described the astro- 
nomical telescope with one or more convex lenses as the 
eye-piece; with this exception, up to Descartes’s book on 

Dioptrics ” in 1637, no oth^r form of telescope but 
Galileo’s was known. The law of refraction was first 
enunciated by Snell in 1621. 

Thus by the year 1660 the importance of the telescope to 
the astronomer^ was fully appreciated, and its limitations 
were being realised. In 1663 Gregory published an aqcouiit 

1 From the inaugural address delivered before the Optical Convention on, 
May 30 by the president, Dir. R. T. GJaflsebrook, -F.R.S. 
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of the first reflecting telescope designed to meet some of 
these defects, and about this time two men, whose work 
has left indelible marks on the science, were led to study it 
in a great measure from their interest in astronomy — 
Christian Huyghens, who lived from 1629 to 1695, and 
Isaac Newton, 1642 to 1727. 

Huyghens was the discoverer of the wave theory and 
of the law of double refraction, but he was also a skilled 
mechanic, and he worked himself at grinding his lenses 
and erecting his telescopes. He realised from a consider- 
ation of the theory that many of the most marked defects 
were due to the fact that the rays from a distant star 
traversing the various parts of the lens were not brought 
to a focus at the same point on the axis, and that for a 
lens of given aperture this axial aberration decreased 
rapidly as the focal length increased. The magnification 
of the telescope depends on the ratio of the focal length 
of the object glass to that of the eye-piece. Hence by 
keeping this ratio constant, and increasing both focal 
lengths in the same proportion, the magnification could be 
maintained and the spherical aberration decreased. 

Thus he was led to make lenses of 120 feet focal length. 
Tubes for such instruments could not be produced, and 
they were mounted on the top of tall poles and moved 
from below by ropes. With one of these telescopes, which 
he afterwards presented to the Royal Society, he dis- 
covered Saturn’s rings and its fourth satellite. In this 
case the desire to improve an instrument caused an appeal 
to theory, and theory led the optician to make a real 
advance. The advance, it is true, was an inconvenient 
one, and the defects, as we shall see, were not entirely 
due to spherical aberration, but the fact remains. 

In another branch of instrument making Huyghens is 
famous for applying science to manufacture. His treatise 
** Horologium Oscillatorium,” which discussed most ably 
many problems of motion, was long the standard work on 
clocks, and he was the first to bring into practical use, in 
1657, the pendulum as a regulator for time measurements, 
though according to Sir E. Beckett the first pendulum 
clock actually made was constructed in 1621 by Harris, of 
London, for St. Paul's Church, Covent Garden, 

In 1665 a posthumous work of an Italian Jesuit, Francis 
Maris Grimaldi,^ entitled “ Physico Mathesis de Lumine, 
Coloribus et Iride aliisque anne.xis," was published at 
Bologna. It contains some notable observations, par- 
ticularly the discovery of diffraction. 

Newton, who in the previous year had taken his B.A. 
degree at Cambridge, purchased a prism at Stourbridge 
Fair in 1666 to try therewith the celebrated phenomena 
of colours,” and to repeat some of Grimaldi’s experiments. 
During that year also he had applied himself to the 
grinding of ” Optic Glasses of other figures than spherical.” 
He was already interested in astronomy, possibly had 
already made, but not confirmed, his great discovery. 
Writing to Halley in 1686 about some of the controversies 
which followed the publication of the “ Principia,” he 
says But for the duplicate proportion I gathered it 
from Kepler’s theorem about twenty years ago.” 

The celebrated apple is supposed to have fallen in his 
mother’s garden at Woolsthorpe,. in Lincolnshire, in 1665, 
where he was driven by the plague, and the story has 
some authority. It is stated to be the fact by Conduitt, 
the husband of Newton’s favourite niece ; it was told by 
Mrs. Conduitt to Voltaire, and the tree from which it 
was said to have fallen was seen by Sir David Brewster 
in 1820. 

Various suggestions have been made, for the reason why 
the discovery that the same cause which produced the 
apple’s fall also maintained the moon in her orbit was 
not published for many years ; the true one is probably 
due to Dr. Glaisher, who pointed out that it was necessary 
to know the attraction not merely between two particles 
of matter, but between two spherical bodies of large si2e, 
and that this problem was not solved until much later; 
but, be this as it may, we are sur^ that in 1667 Newton 
Was an astronomer, and realised the necessity for accurate 
.astronomical observations, and all that the improvement 
of the telescope meant to astronomers. 

Now his experiments with the prism in 1666 led to the 
•discovery of the spectrum ; little was known about colours 
at that time, and Dr. Barrow’s “ Treatise on Optics,” 
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published with Newton’s help in 1609, contains very 
erroneous views ; but some time shortly after that date 
Newton was able to draw the important conclusion that 
white light is not homogeneous, but consists of rays some 
of which are more refrangible than others ; the pictures 
of the spectrum, so familiar to us in numerous text-books, 
come from Newton’s “ Optics,” published first in 1704, 
though his discoveries as to the analysis of white light 
were laid before the Royal Society in various papers in 
1671, and were given in lectures on optics as Lucasian 
professor in Cambridge in 1669, 1670, and 1671. 

The bearing of all these physical experiments and re- 
searches on the practical manufacture of the telescope 
was at once obvious; the lenses behave like prisms, and 
decompose the light into its constituent colours. No alter- 
ation of shape will remove this entirely, and Newton was 
driven, too hastily as we know now, to the conclusion 
that the refracting telescope could not be greatly improved ; 
its defects were inherent in the refraction of light. 

The defect, however, does not exist in images formed by 
reflection, and he came to the conclusion that optical in- 
struments might be brought to any degree of perfection 
imaginable provided a reflecting surface could be found 
which would polish as freely as glass and reflect as much 
light as glass transmits, and provided a method of com- 
municating to it a parabolic figure could be found. In 
i668 he thought of a delicate method of polishing by 
which he believed “ the figure would be corrected to the 
last,” and the Newtonian reflecting telescope was the 
result. An instrument made with his own hands is now 
in the possession of the Royal Society, and the many 
noble instruments which have added so greatly to advance 
our knowledge of the stars are the direct outcome of 
Newton’s experiments with the prism and the deductions 
he drew from them. 

But these experiments convey another lesson, for Newton, 
misled by his observations on dispersion, decided, wrongly, 
as we know now, that achromatic lenses were^ impossible, 
and that the colour defects must always exist in reflecting 
instruments ; and as a result attempts to improve these 
instruments were almost in abeyance for nearly ninety 
years. Two or three achromatic telescopes were made by 
Mr. Hall about 1730, but it was not until 1757 that 
Dollond re-invented this instrument and commenced the 
regular construction of such lenses. 

Thus the discoveries of Huyghens and of Newton 
reacted powerfully on the instruments of their day. 
Indeed, in each of these two instances the discoverer and 
the instrument maker were the same person. Such a 
combination may be less possible now ; still, there ^ are 
mathematicians skilled in the theory of optics and opticians 
skilled in the practice of their art. • 

The Optical Convention aims at coordinating the efforts 
of the two. But if 200 years ago the progress of the 
telescope was determined by the advance of optical theory, 
theory itself was no less indebted to the interest in instru- 
ments and observations thus aroused for the progress that 
took place. 

Huyghens was the founder of the wave theory, though 
the labours of Young and the genius of Fresnel were 
necessary before Newton’s rival theory of emission was 
displaced. 

For nearly loo years after the date of Newton s 
” Optics ” progress was slow. The world was occupied 
in assimilating what he had taught. English nrathe- 
maticians, overawed, perhaps, by his transcendent great- 
ness, employed themselves in expounding his teaching. In 
England, at any rate, the emission theory was supreme, 
and few, if any, questioned his dicta as to the impossi- 
bility of achromatism. 

But a change came with the new century. Thomas 
Young, 1773-1829, was the first in his various papers 
between 1801 and 1811 again to direct attention to 
Huyghens ’s work, and to place on a firmer basis the 
ground-work of the wave theory. He it was who estab- 
lished clearly the principle of the superposition of waves, 
and showed how interference may be explained by it. 

Young’s work, however, would have been, incomplete 
without Fresnel (178S-1827), who re-discovered for' him- 
self the principle of interference and extended it to e^pla,m 
diffraction, besides enunciating his theory of double 
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fraction and deducing the well known expressions for the 
intensity of the light reflected from or transmitted by a 
transparent surface. 

Young, in his “ Lectures on Natural Philosophy,” illus- 
trated in an admirable way the applications of optical theory 
lo instruments. Fresnel was an engineer by profession 
attached to the service of the bridges and roads, and as 
such was the inventor of the arrangements of lenses em- 
ployed in the French lighthouses. 

The discoveries of these two men changed the whole of 
the theory on which the construction of optical instruments 
is based; it is idle to attempt to explain the action of a 
microscope, the resolution of a double star or of the fine 
lines of the spectrum, to discuss the conditions for such 
resolution, or, instead, to attempt the construction of 
any of the more delicate of the beautiful apparatus about 
us without clearly understanding the fundamental laws dis- 
covered by these tw’o, and verified with marvellous skill 
by Fresnel in his country home in Normandy, not by the 
aid of modern apparatus, but by such means as his own 
hands, aided by the skill of the village blacksmith, could 
construct ; ^ and though it is true that only recently have 
we appreciated the full importance of the wave theory in 
its bearing on the construction of optical instruments, it 
is the fact that^ without their labours and the work of 
those who followed' in their path few of the modern dis- 
coveries of the astronomer, few of the results which the 
skilled optician of to-day has arrived at, would have been 
possible. The object glass of a microscope, the lens of a 
camera or a telescope, have reached their present perfec- 
tion because men have been found who could apply to the 
art of lens grinding the highest teaching of Young and of 
Fresnel. 


In the earlier years of the last century Englishmen were 
well to the fore in this work. In astronomy the labours 
of the two Herschels are well known, and though, perhaps, 
the success of the elder Herschel was due rather to his 
mechanical skill than to a profound knowledge of optical 
theory, Sir John Herschel advanced in no small measure 
the application of theory to practice. 

At a somewhat earlier date Fraunhofer, of Munich 
(17S7-1S26), a contemporary of Young and of Fresnel, had 
realised the fact that the development of the achromatic 
lens ‘ depended on the exact determination of refractive 
indices, and that the chief difficulty in that determination 
lay in the difficulty of obtaining homogeneous radiations 
to serve as standards ” (Schuster, “ Theory of Optics ”). 

For these he used the dark lines of the solar spectrum 
originally observed by Wollaston, and in this we have an 
example of the manner in W’hich practical needs react to 
assist in the advance of science, for from these observations 
springs the whole of spectrum analysis and all that is 
involved m that. 


Thus theory and practice progress together; each alone 
carries us but a short way, but the judicious use of hypo- 
thesis and reason, supported by the verdict of e.xperiment 
carries us on to new knowledge, and brings us nearer to 
tne truth. 

Until after the middle of last century we in Britain took 
our full share in promoting this advance. We might add 
to the n^es already mentioned those of Sir George Air\- 
and of the distinguished men who, in the first half of the 

Sm 


Sir George Airy gave, about 1802, an account of the 
aberration of the lens of the camera obscura of the utmost 
value to ‘he early designers of the photographic lens, 
while Sir W^ham Hamilton’s essay on the “ Theory of 
Systems of Rays ” contains the essence of all that is 
needed to calculate to a high degree of accuracy the 
aberration of such a lens. 


But at that date photographic lenses were not thought 
of, and when Daguerre announced his invention in il-^c 
the work of Airy and of Hamilton was forgotten. Thus tc 
quote as I did lately in the Traill Taylor lecture, from the 
reept work of. Dr. M, von Rohr. 

* The important signification of Airy’s writings for photo- 
^raphic <ytics not seem to have been appreciated until 

EnlhSi b exercised an influence on 

English text-books, like that of Coddington, they seem 
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unfortunately never to have become known in wider circles 
on the Continent. It appears, then, that the theoretical 
opticians of later years to whom his investigations into the 
astigmatic deformations of oblique pencils would have been 
of great interest did not base their work on that of Sir 
G. 15 . Airy,” while Sir W. HamiltoiTs paper remained un- 
noticed by the optician until Finsterwaldcr directed atten- 
tion to' it, and another distinguished Gornian, Prof. 
Thiessen, quite lately put his results into an accessible 
form. 

There was a divorce between theory and practice in 
England. The importance of Daguerre’s discovery was at 
once realised, and English opticians set lo work with no 
small success to develop the lens and to make it perfect, 
and splendidly in many ways they performed their task; 
but the work was empirical. A certain amount of progress 
was possible, and was achieved, but without the guidance of 
well founded theory the progress could not be for long. 

The learned Transactions of the Cambridge Philosophical 
Society and of the Royal Society of Dublin were perhaps 
the last places to which the practical optician would apply 
for help, and so it came about that because the opticians 
of another nation first recognised that a full knowledge of 
the action of a lens on the light that traverses it was a 
condition precedent to further truth, for some years past 
the great improvements in the products of the optician’s 
skill which have taken place have had their origin mainly 
in Germany. 

This brings me to our last example of the manner in 
which science and practice may combine to produce effects 
unattainable by either singly. But before dealing with 
this I would mention one great advantage which, until a 
few years ago, the English optician possessed in a special 
degree, an advantage to which much of the progress of our 
English lenses is undoubtedly due. The story of Gunand’s 
invention of optical glass is deeply interesting. A poor 
carpenter, and later a watch-case maker, of Brenetz, in 
canton Neuchatel, he was born in 1740, and became at an 
early age interested in telescopes: Prompted by the desire 
to possess a pair of spectacles, he undertook to make the 
glass for the lenses. A little later, through M. Droz, a 
gentleman of the neighbourhood, ho was allowed to ex- 
amine one of Dolland’s achromatic lenses, and learnt of 
the difficulty of obtaining the flint glass required. This 
he determined to make, and years of penury and un- 
remitting toil followed, until at last he .succeeded in cast- 
ing discs sufficiently homogeneous to be used for optical 
work. 

Fraunhofer persuaded him to migrate to Munich, but 
the venture was not a success. He returned to Switzer- 
land, and again started glass making. After his death 
his son told the secret of the art to George Boutonips, a 
Frenchman, who some years later was brought to England 
by Messrs. Chance, and helped them to establish the 
optical glass works which for so long were practically the 
sole source of the supply of raw material for the optician. 

Our catalogue to-day bears witness to the progress in 
glass manufacture that has taken place since Boutemps’s 
time, and it is right to recognise the influence that progress 
has had on opticians’ work. 

^ But to return to our main subject. An optical conven- 
tion m 1905 would be incomplete without some reference 
to the work of that master optician who a few months 
ago t^ken from us, the more so since the work of 
Ernst Aime affords perhaps the most striking illustration 
or me effects of the reasoned combination of theory and 
practice. A comparison of the statistics of the optical 
trade of Germany now and twenty years ago will suffice to 
prove this. ^ 

The story of the growth of the Jena industry has been 
still I will repeat it in barest outline. 
ADoe, then a young man, had settled at Jena as a privat 
docent in 1863, and soon after Carl Zeiss, who then made 
picroscopes of the ordinary class, applied to him for help 
in me development of the instrument. Abbe’s task was a 
hard one ; the theory of the microscope was at that date 
only partially understood, the corrections to the lenses 
were made by a rough trial and error method, and, the 
results were doubtful. The first step was to solve a 'mathe- 
matical problem of no small difficulty, to trace the pathfe, 
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pf the pencil through the object glass. Abbe soon realised 
the defects of the ordinary theory. He found it necessary 
to apply the principles of the wave theory, the teaching of 
Young and Fresnel, to the problem, and' was led in 1870 
to the theory of microscopic vision which bears his name. 
His work was the direct outcome of that of Fresnel. 

He soon realised that it followed from the mathematical 
theory that with the glass then at the optician’s disposal 
no great improvement in the microscope object glass could 
be expected. Certain relations between the dispersion and 
refraction in the various lenses were requisite to secure 
achromatism, and no glass having these relations existed. 
An inspection of the instruments in our loan exhibition at 
South Kensington in 1876 confirmed this view, and he 
published it in a report in 1878 on the results of the ex- 
hibition : — “ The future of the Microscope as regards its 
future improvement in its dioptric qualities seems to be 
chiefly in the hands of the glass maker.” 

The investigations of Petzval and of von Seidel led 
to a similar result with regard to photographic lenses. 
Von Seidel’s work dates back to 1856-7, but his main 
paper was not written until 1880, after the date of Abbe’s 
report, and was not published in full until 1898. 

It follows from these inve.stigations that with the glass 
then on the market it was impossible to make the field 
of a photographic lens at once flat and achromatic. . 

Thus the theoretical work indicated a bar to future 
progress which could only be removed by the manufacture 
of new glasses having certain definite properties. It is 
fitting to say that at an earlier date this fact had been 
recognised by our countrymen Mr. Vernon Harcourt and 
Prof. Stokes, who for some eight years previous to 1870 
had endeavoured, but with scant success, to make the 
glass required. 

Abbe was more fortunate ; his report fell into the hands 
of Dr. Otto Schott, a glass maker of Witten, in West- 
phalia, who realised its importance. In 1881 Schott com- 
municated with Abbe, and the next year he removed to 
Jena, and the firm of Schott and Partners was born. 

In the first catalogue of the Jena Glass Works they 
write: — “The industrial undertaking here first brought 
into public notice and which has arisen out of a scientific 
investigation into the dependence between the optical proper- 
ties and the chemical composition of solid amorphous 
fluxes was undertaken by the undersigned (Schott and 
Abbe) in order to discover the chcmicophysical foundations 
of the behaviour of optical glass.” The inquiry was aided 
by large grants from the Prussian Minister of Education. 
The practical result is seen in the catalogue of the Jena 
firm and the fmormous export of German optical goods. 

Nor is this all, for in virtue of the distribution of profits 
settled by the scheme of the Carl Zeiss Stifting, drawn 
up by Abbe some years ago and ratified by the Bavarian 
Government, the University of Jena alone has received 
a sum approaching ioo,oooZ, Abbe’s work at Jena is 
perhaps the most striking illustration of the way in which 
progress depends on the cooperation of science and ex- 
perience. One could give statistics to illustrate the truth 
of this and the important effect it has had on German trade 
and prosperity. They are hardly necessary ; the facts are 
patent, and their cause well known to all who care to 
inquire. We can progress too if we follow the path laid 
down for us of old by Newton, Young, Herschel, Airy, and 
the* others of whom I have spoken. 


Exhibition of Optical and Scientific Instruments. 

The exhibition of optical and scientific instruments 
which is being held during the present week at the 
Northampton Institute, Clerkenwell, E.C., in connection 
with the optical convention, presents many features of 
interest, and all who have had any experience in the use 
of an optical instrument, from the wearing of a pair of 
spectacles to the handling of an accurate spectrometer, will 
find something to repay the trouble of a visit to Clerken- 
well, still the centre of the optical industry. . While the 
number of actual novelties offered is not, perhaps, very 
large, there are few classes of instruments unrepresented, 
and though the names of certain important firms are con- 
spicuously absent from the list of exhibitors, the • exhibition 
as a whole may be taken as well representative of the 
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activities of the British manufacturers of optical and other 
scientific instruments. 

In the main of an optical character, the scope of the 
exhibition has been extended to cover such other scien- 
tific instruments as are usually manufactured by optical 
instrument makers. Meteorological instruments and thermo- 
meters, mathematical and drawing instruments and calcu- 
lating machines, and laboratory apparatus generally, are 
thus included. Electrical measuring instruments, however, 
are not shown. It is for many reasons to be regretted that 
the exhibition has been confined to the work of British 
makers ; a foreign section would have had much interest 
for the ordinary visitor, and would have been of great 
educational value both to the British manufacturer and 
his competitors ; we understand, however, that the limit- 
ation was dictated by considerations as to space, and the 
necessity of reslricting the magnitude of a somewhat novel 
undertaking. 

In the catalogue which has been prepared in connection 
with the exhibition, the convention committee is to be 
congratulated on having produced a volume which should be 
of considerable value as well to the user of scientific instru- 
ments as to the firms whose instruments are there de- 
scribed. The volume is not confined to apparatus actually 
exhibited ; the aim has been to provide a convenient work 
of reference generally descriptive of the productions of 
British firms, and in which particulars as to the types 
offered by different makers of any special instrument may 
be readily found. To this end the instruments have been 
arranged in classes, which are in many cases further sub- 
divided, and in addition to a table of contents, an alpha- 
betical list of exhibitors, with general information as to 
their manufactures, and an index of instruments have been 
provided. A short introduction to each class furnishes 
some particulars as to the instruments included thereunder, 
with notes as to recent advances in the mode of construc- 
tion. 

In class i., tools and materials, the most interesting 
exhibit is that of Messrs. Chance Bros., which includes 
some varieties of optical glass only quite recently produced 
by the firm, and not previously shown. Some special opal 
glass of low coefficient of e.xpansion for speculum discs is 
al.so exhibited. Messrs. Jas. Powell and Sons, of the 
Whitefriars Glass Works, show specimens of glass for 
thermometers and other purposes. Tools for lens grind- 
ing, and exhibits illustrating processes of manufacture, are 
shown by Messrs. Geo. Culver and other firms. 

Class ii., simple elements and instruments, includes some* 
accurate glass work by Messrs. A. Hilger, while Lord 
Blythswood shows specimens of his diffraction gratings 
ruled on speculum metal, 14,400 lines to the inch, up to 
a length of 6 inches. Replicas of Rowland gratings, with 
spectroscopes of various forms in which they are employed, 
are shown by Mr. T. Thorp, of Manchester. 

Class iii., astronomical instruments, and class iv., 
nautical instruments, are by no means representative of the 
best English work, and it is to be regretted that the cata- 
logue is here so meagre. 

In class V., surveying instruments, on the other hand, 
few firms of importance are omitted, and some excellent 
work is shown. In particular may be mentioned the 
Wells theodolite of Messrs. Elliott Bros., which embodies 
several novel features ; Messrs. Joseph Casartelli and Son, 
of Manchester, also show instruments of somewhat 
special pattern. Messrs. W. F. Stanley, J. J. Hicks, and 
, E. R. W’atts and Son are well represented. The chief 
characteristics of the more modern instruments are the use 
of larger and more powerful telescopes, and the increased 
accuracy of graduation. 

Class" vi. is devoted to range finders and heliographs, and 
the exhibits of most interest are the naval and field range 
finders of Messrs. Barr and Stroud, and the stereoscopic 
range finder of Prof. Geo. Forbes. Messrs. Ross, Ltd., 
show specimens of their new variable power gun sighting 
telescopes, in which by a simple device the 'power can be 
altered while the image remains always in focus on the 
cross wires. ^ - 

Class vii. includes meteorological instruments and thermo-, 
meters, and most of the well known makers .have sent 
exhibits, ' In class vlii., spectacles k’nd eyeglasses, the ex- 
, hibits are also sufficiently representative of the best English 
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work. An historical collection of no little interest is shown 
bv Mr. M. W. Dunscombe, of Bristol. 

'in class ix., small telescopes and binoculars, are exhibited 
various patterns of prism binoculars by Messrs. Aitchison, 
Dallmeyer, Ross, Ltd., &c. Messrs. Aitchison show also 
a field glass of novel type with a body machined from a 
solid casting, focusing being effected by moving each 
obj'ect glass in its own tube. ^ 

In class X., microscopes and accessories, the^ catalogue 
furnishes a very complete account of the English micro- 
scope as produced by the best makers, including binocular 
microscopes and various forms of instrument for specml 
purposes. Photomicrographic cameras are shown by 
Messrs. Beck, and Ross, Ltd. Information of interest with 
regard to different types of photographic lenses is giv^ 
in class xi., though too much space is perhaps devoted in 
the catalogue to illustrations of camera bodies.^ 

In the careful classification and selection of instruments 
to illustrate the various types, class xii., optical projection 
apparatus, appears to us to be the most successful in the 
catalogue. The class includes an exhibit by Messrs. 
Chance Bros, of a complete lighthouse optical apparatus 
of the fourth order. Other exhibits of interest are Mr. 
R. W. Paul’s projector lamps, the triple rotating lantern 
of Messrs, Newton, and animatographs by Messrs. Paul, 
the Prestwich Manufacturing Co., and J. Wrench and Son. 

In class xiii., apparatus for optical measurement, some 
new optical benches are shown by Messrs. Aitchison and 
Beck, and there are interesting exhibits from the Cam- 
bridge Scientific Instrument Co. and Messrs. Hilger, A 
half-shadow polarimeter is shown by Prof. Poynting, the 
half-shadow field being produced by the tilting^ of two 
glass plates forming a V between the polariser and 
analyser. 

Under photometric apparatus the Ediswan Co. show 
specimens of Prof. Fleming’s large bulb standard lamps, 
and various forms of photometer are exhibited by Messrs. 
Alex. Wright. Class xv. is devoted to ophthalmic appa- 
ratus, and includes a novel form of ophthalmoscope of 
British design and construction. The Cambridge Scientific 
Instrument Co, and Messrs. Griffin show laboratory appa- 
ratus under class xvi. Under class xvii., mathematical and 
drawing instruments, some new forms of slide rule are 
shown, including one with additional slides by Messrs. 
Davis, of Derby, and an optical slide rule with reciprocal 
division for determination of conjugate foci, &c., by Mr. 
k. Salomon, of Huddersfield. An arithmometer of English 
make is exhibited by Mr. S. Tate, and an adding machine 
by the Burroughs Adding Machine Co. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridg:^. — ^Among the twelve distinguished men who 
will receive honorary degrees on June 14 only two are 
connected with scientific work. These are Commander 
R. F. Scott, R.N., of the Discovery, and Colonel Sir 
Francis E. Younghusband, K.C.I.E. The latter has been 
appointed Rede lecturer, and has chosen as his subject 
“ Our True Relationship with India.” The lecture will be 
delivered in the Senate at n.30 a.m. on Saturday, June 10. 

Mr. L. A. Borradaile, of Selwyn College, who is well 
known for his researches on the Crustacea, has been 
appointed assistant secretary for lectures to the local ex- 
aminations and lecture syndicate. 

A university lectureship in mathematics will shortly be 
vacant owing* to the resignation of Mr. G, B. Mathews, 
F.R.S., of St. John’s College. 

The special board for biology and geology has nominated 
Mr. J. J. Lister j Fellow of St. John’s College, to occupy 
the^ university table at the laboratory of the Marine Bio- 
logical Association at Plymouth for one month during the 
present year. . 

In spite of the efforts of the master of Pembroke, Prof. 
Ridgway and others to bring the work of the studies and 
examination syndicate to an end, the Senate decided by 
112 votes to 99 that its deliberations should be continued. 
It seems evident that a majority of residents is in favour 
of some change. 
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The syndicate entrusted with the building of the new 
medical schools has ex('eeded the sum granted by Grace of 
the .Senate by 2^7 il i5.s‘. fic?* If is now asking for 
authority to pav this amount, and for 020/. foi the com- 
pletion anTfitting of the Humphry Museum, and 3S0/. for 
extra fittings ahd furniture in th(^ departments of surgery, 
midwifery, niedicino, pharmacology, and p«ithoIogy. 

The Pioneer Mail states that a grant of 10,000 rupees 
has been made to the Victoria Diamond Jubilee Technical 
Institute of Lahore for buildings and appliances. A per- 
manent grant of 100 rupees a month has also been made, 
and the assistance thus given will enable the governors to 
complete the equipment for the teaching of practical and 
applied chemistry. 

At a meeting of the School Nature-Study Union held 
at the College of Preceptors on Friday, a papeu' was read 
on the training of teachers for nature-study by Miss R. 
Lulham. In it the necessity for a proper ground work , 
was brought out, and during the discussion which followed 
a resolution was passed urging upon the London County 
Council the need of providing classes for those who have ^ 
to teach nature-study, and suggesting that a wild garden 
for their benefit should be established in at least one of the 
London parks, in which the botanic gardens arranged for , 
the students of systematic botany have already proved so 
useful. 

We have received the first number of the University i 
Review, which is published by Messrs. Sherratt and Hughes 
at 6 d. net. Dr. Bryce contributes an introductory note 
on the university movement, and among other articles deal- 
ing with many aspects of higher education may be 
mentioned one by Prof. Arthur Schuster, F.R.S., on “ Uni- 
versities and Examinations,” and another by Sir Oliver 
Lodge, F.R.S., on ” Questions for Discussion.” Prof. 
Schuster formulates briefly what the aims of an ideal uni- 
versity should be, and proceeds to divide its work into two 
parts. These are the acquisition of knowledge and the 
power of applying it. The second part of the work of the 
university is the higher, and is what is requix*ed for success 
in life. Prof. Schuster says that it can bo taught, and 
.therefore should be taught,’ in the university, but that this 
power of applying knowledge cannot be tested satisfactorily 
by examination. He then considers exhaustively the func- 
tion of e.xaminations, and shows what they arc capable of 
doing and the qualities they are incompetent to gauge. He 
concludes by remarking that when a student “ has shown 
that he deserves a degree, it is right and proper that an 
opportunity shall be given him to develop his special powers 
and to distinguish himself.” Prof. Schuster makes a pro- 
posal to secure this by giving a year which is absolutely 
at the student’s disposal to be used under the guidance of 
his teachers as he thinks fit. Sir Oliver Lodge discusses 
the possibility of introducing a change in the ** time of 
year when examinations should be held : — whether candi- 
dates should be examined directly lectures cease, and before 
Session ends ; or whether they should be given time for 
revision and digestion, and perhaps oblivion, and be ex- 
amined just before a new Session commences.” Tfie 
review also supplies full information of current events , in 
British and foreign universities. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, March 30. — “The Determination of the 
Specific Heat of Superheated Steam by Throttling and other 
Experiments.” By A, H. Peake. Communicated by 
Prof. Ewing, F.R.S. 

This paper is an account of original investigations 
undertaken to determine the specific heat of superheated 
steam. Two methods have been followed : — (i) th^ 
throttling or wire-drawing of steam to obtain the law 
connecting the variation of temperature with pressure, for 
constant total heat; (2) the direct heating of a current Of 
steam by electrical means. 

An accojunt of an investigation on the sam^ lines as 
method (i), by Mr. J. H. Grindley, was published in the 
Philosophical Transactions of the Royal , Society; A, , vqL 
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cxciv. pp. 1 to 36. The* results here given differ from 
those obtained by Mr. Grindley in one important particular. 
Mr. Grindley came to the conclusion that steam taken 
from a separator contained a definite proportion of 
suspended moisture, because when he caused such steam 
to expand through an orifice to a slightly reduced pressure 
the steam did not become superheated, but its temperature 
fell to that corresponding to saturated steam at the new 
pressure. In the research here described, however, it was 
found that steam taken from a separator and reduced in 
pressure in the slightest degree by wire-drawing became 
superheated. This result was only obtained after a con- 
siderable amount of experimental work had been done, 
and a number of improvements made in the apparatus as 
first constructed. 

The experimental results obtained in the throttling ex- 
periments are represented in the accompanying figure. 
The curves a, b, c, d, e, and f show the connection 
between the temperature and pressure of superheated 
steam for constant total heat. The method of obtaining 


purposes of these calculations, and that a great degree of 
accuracy would be necessary before such was the case. 

In method (2) the rise in temperature was observed in 
steam flowing at a measured rate, due to the heat imparted 
by an electric current, and the specific heat calculated 
from the formula 


IC= 


dectrical input in watts X 0-236 

grams of steam passing per sec. x temp, rise ® C. 



each of these curves was as follows : — ^The pressure of 
steam in the separator was maintained constant at the 
point where the constant total heat curve meets the curve 
which connects the pressure with temperature for saturated 
steam ; the pressure on the low-pressure side of the orifice 
could be regulated by means of a wheel valve, which 
allowed the steam to escape at any desired rate. This 
lower pressure was adjusted to various values, and the 
temperatures corresponding were observed when the con- 
ditions had become steady. By plotting' these results 
points were obtained which enabled the curve to be drawn. 

The total heat corresponding to each of the curves was 
obtained from Regnault’s tables for saturated steam, and 
the specific heat at constant pressure calculated for various 
pressures. The specific heat as thus calculated was fpund 
to increase rapidly with increase of temperature frprri 
0*43 at 230° F. to i-o at 350° F. This apparent increase 
In the specific heat led the author to suspect the accuracy 
of Regnault’s tables, and caused him to turn to tfie direct 
heating method, with the result that he is now convinced 
that Regnault’s tables are not sufficiently accurate for tbo I 
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The connection between grams of steam passing per 
minute and the input of electrical energy in watts for a 
definite rise in temperature was obtained for rates of 
flow differing over a considerable range ; the points thus 
obtained were plotted on squared paper, and were found 
to lie on a straight line which did not pass through the 
origin, but cut the watts ordinate at a height correspond- 
ing to the radiation loss expressed in watts. 

The difliculty experienced in keeping* all the conditions 
constant during the long time necessary for a complete 

set of points was always 
considerable. Numerous 
experiments were carried 
out, but the results varied 
too much amongst them- 
selves to enable cen- 
flusions to be drawn as lo 
the manner in which the 
specific heat may vary 
with pressure or tempera- 
ture, except that any such 
variation must be small, 
and by no means of the 
order indicated by the re- 
sults of the throttling ex- 
periments based on Reg- 
nault’s tables. 

The mean value of the 
specific heat of super- 
heated steam at constant 
pressure obtained from the 
most satisfactory experi- 
ments- was o 46. 

May II. — “A Study of 
the Process of Nitrifi- 
cation with Reference to 
the Purification of Sew- 
age.” By Dr. Harriette 
Chick. Communicated by 
Prof. Marshall Ward, 
F.R.S. 

The process of nitrifi- 
cation during sewage puri- 
fication was studied by 
means of small experi- 
mental filters erected in 
the institutes of hygiene in 
Vienna and Munich. 

The oxidation of sewage 
passing through the filters 
was investigated during the maturing period, and also when 
the filters were mature, a special study being made, 
chemically, of the oxidation of the nitrogen from the 
ammoniacal form to that of nitrites and nitrates, and of 
the distribution of these processes both in time and space. 

Nitrification was traced to the activity of two sets cf 
organisms, the first of which oxidised ammonia to nitrous 
acid, and the second completed the oxidation to nitric acid. 

. These bacteria were found to differ only very slightly from 
those isolated from the soil by Winogradsky, thus confirm- 
ing the recent results of Schultz-Schultzenstein. The 
activity in sewage filters of these organisms, which are 
very sensitive to the presence of^ organic matter, requires 
explanation, and various explanations are considered, based 
upon experimental foundation. ^ 

The theory of previous physical absorption of ammonia 
upon the surface of the filtering material and subsequent 
nitrification was found toi be unsupported by experirnent ; 
nitrification is rather to be considered as a very rapid 
biological processi requiring only the time tak^ by the 
sewage to triqkle through the filter. 
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Linnean Society, May W. A. Herdman, 

F.R.S., president, in the chair.— The botany of Gough 
Island, part i., phanerogams and ferns: R. N. Rudmoae- 
Brown. Gough Island, or Diego Alvare2, lies in the 
mid South Atlantic, lat. 40° 20' S., long. 9^* 56' 3o" W,,’ 
and mav be regarded as the most outlying member of the 
Tristan 'da Cunha group, a small island between seven and 
eight miles long, and half as wide, rising to a height of 
4o"oo feet. It has been occasionally visited, but never 
permanently inhabited. The chief features of the vegeta- 
tion are the tree Phylica nitida and the tree-fern Loniana 
Boryana. Four of the seventeen species of phanerogams 
are ' almost certainly introduced, while two are new to 
science, a species of Cotula and an Asplenium. The 
Scottish Antarctic Expedition lay off^ the island for three 
davs in April, 1904, but owing to high sea landing was 
only practicable on one day, when the materials for the 
present paper were collected. — ^The study of vegetation : its 
present condition and probable development : Prof. A. G. 
Tansley. The word oecology, introduced by Prof. 
Haeckel, means the study of the vital relations of 
organisms to their environment, and by Prof- E. Ray 
Lankester was termed bionomics. Restricting his remarks 
to a special branch of the subject, the author proceeded 
to consider the plant-association as the unit, the great fact 
being the association of plants under definite conditions 
cf e'nvironment. Instances were given of sets of plants 
found in meadows, woods, cultivated fields, moors, and 
dunes. — Schizopoda captured in the Bay of Biscay during 
a cruise of H.M.S. Research : E. W. L. Holt and W. M. 
Tattersall, with an appendix dealing with the distribution 
statistically by Dr. G. H. Fowler. The paper forms 
part V. of the' series on Biscayan plankton. Ten genera 
and eleven species were described ; of these one species is 
new to science, and one, previously known from a single 
example, is represented by eight specimens. All the 
commoner forms are epiplanktonic, but of these some are 
represented by scattered specimens from greater depths. 
E'nphausta pellucida, essentially epiplanktonic, with a 
centre of distribution about 50-75 fathoms, seems to show 
a marked vertical oscillation, rising by night and sinking 
by day ; it was plentiful in bright moonlight ; by day 
•^ 'aftered specimens occurred between 250 and 100 fathoms. 
Mcgauyciiphancs norvcgica, caught in small numbers and 
on few occasions, was only captured by night, never by 
day at any depth whatsoever. Messrs, Holt and Tattersall 
suggest that this species is sufficiently sharp-sighted to see 
and avoid a net by daylight, even at a depth of 100 
fathoms. Ncmaioscelis megalops , with the same distribu- 
tion as Euphausia pcUucida, showed a less clearly marked 
oscillation. 

Anthropological Institute, May 9. —Dr. A. C, Haddon, 
F.R.S., vice-president, in the chair. — Some tribes of the 
Uganda Protectorate : Lieut.-Colonel C. Delme-Radcliffe. 
The author described the customs and habits of the natives 
with whom he came in contact, including the Kavirondo 
and other tribes on the Victoria Kyanza, and the Acholi 
in the Nile Province. The paper was illustrated by 
numerous lantern slides, illustrating the peoples, animals, 
and scenery, and by a large and interesting collection of 
ethnographical specimens from the Protectorate. 

Challenger Society, May 10. — Pr^'f. d’A. W. Thompson, 
C.B., in the chair. — ^A new species of Tuscarusa from the 
North Atlantic : Dr. Wolfenden,— ^-Observations on the 
temperature and salinity of the water of the North 
Atlantic, made during two cruises of Dr. Wolfenden’s 
yacht Silver Belle during the summers of 1903 and 1904 : 
Dr. H. N. Dickson. In igoo-2 much valuable work had 
been done by Dr. Wolfenden in the Faeroe Channel, but 
as this area lay within the field of the International 
Council for the Study of the Sea, he worked in 1903 
farther out in the Atlantic, to the west of Ireland, and at 
the entrance to the Faeroe Channel south of the Wyville- 
Thomson Ridge, the observations connecting directly with 
those of the International Council in the Channel' itself 
and in the Norwegian Sea during the August cruises. The 
work in 1904 was more directly concerned with the general 
oceanic movements of Atlantic waters ; a line of soundings 
was run from the south-west of Ireland to the Azores, 
thence into the Mediterranean through the Straits of 
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Gibraltar, and thence to the English Channel. Dr. Dick- 
son illustrated the observations by diagrams of temperature 
and .salinity along the sections, and discussed the con- 
siderable light thrown on the behaviour of the, easterly 
drift on r(‘aching the shores of Kuropi*, the exchange of 
waters between the Atlantic and [he. Mediterranean, the 
volume of current in the straits, and the extension in the 
Atlantic of Mediterranean water of high tompornturc and 
salinity. 

Geological Society, Mav 10. — Mr. R. S. Herries, vice- 
president, in the chair.— The geology of Dunedin (New 
Zealand) : Dr. P. Mav'shall. A detailed account of the 
petrography of the district was given. The^ age of the 
oldest rocks seen, mica-schists, is not definitely known. 
They are followed by Tertiary sandstones and limestones. 
Fine, plant-bearing shales succeed unconformably, and 
upon these, again, rests a light scoria-bed. The igneous 
rocks next described cover them. These rocks include an 
ill-exposed, gold-bearing syenite, a diorilo, lavas, rhomb- 
porphyry, tinguaite, hypabyssal trachydolerite, a teschenite- 
dyke,'and trachyte. Trachytoid plionolites occur as inter- 
bedded sheets. The andesites are characterised by horn- 
blende and augite. Dolerites of two principal types occur 
in dykes, one type being the commonest of all the rockS; 
in the area. A considerable scries of chemical analyses'" 
follows, showing that the silica-percentage varies from 66 
in the Portobello trachyte to 4^'S4 in one of the dolerites. 
The relative ages of the volcanic rocks arc worked out so 
far as possible. — The Carboniferous , limestone of the 
Weston-super-Mare district : T. F. Sibly. The Carbon- 
iferous limestone of the Weston-Worlc ridge includes part ! 
of the Syringothyris-zonc (C), extending from the , 
■“ laminosa-dolomites ” upwards, and part of the Seminula- 
zone (S). While the dip of the rocks of the ridge is 
towards the south, a reversed fault throws the Syringo- 
thyris-beds on the south against the Seminula-beds to the , 
north, and the latter rocks are over-folded on the north 
side of the fault. The lower part re.semblos the equivalent 
part of the Clevedon sequence, and indicates shallow-water 
conditions ; the upper part of C rescmblc.s the correspond- . 
ing part of the Burrington section, and indicates the pre- 
dominance of a Mendip-facies. The Woodspring ridge 
shows a sequence exactly similar to that of Clevedon. 
There were two periods of volcanic activity, one of which 
occurred at the close of Zaphrentis-time and the other 
early in Syringothyris-time. 

Physical Society, May 12.— Dr. C. Chree, F. R.S., vice- 
president, in the chair. — A simple m(‘thocl of determining, 
the radiation constant, suitable for a laboratory experi- 
ment : Dr. A. D, Denning^. The apparatus consists of a 
hemispherical copjper cap to the outside of which is affixed 
a jacket ^ through which steam or water can be passed. 
The receiving surface consists of a silver plate, and the 
rate of rise of temperature of the plate is measured by 
means of a silver-conslantan thermo-junction. When per- 
forming the experiment, a non-conducting pad is placed 
between the hemisphere and the silver disc until the 
temperature of the jacket is uniform. Then the pad is 
slid out, and the deflections of the galvanometer in the 
thermo-junction circuit are noted every few seconds. By 
plotting these deflections on a curve the initial slope of 
the curve, i.e, the initial rate of rise of temperature of 
the silver disc, is obtained; and from this, knowing the, 
constants of the disc, &c., the radiation constant can be 
calculated.— rA bolometer for the absolute measurement of 
radiation : Prof. H. L. Callendair. It is now generally 
agreed that the electric compensation method, in which 
the heat received by radiation on a metallic strip is deter- 
mined by measuring the electric current required to pro- 
duce the same rise of temperature in the strip, is the most 
satisfactory and accurate method for absolute measure- 
ment. In the practical application of the bolometric 
method for the absolute measurements of solar radiation, 
the author has introduced certain modifications suggested, 
by experience -in platinum thermometry, with the object of 
securing (i) temperature compensation, - so that the zero 
remains constant in spite of changes in the surrounding 
temperature; (2) conduction compensation, so that loss' of 
heat by conduction at the ends of the strips -may not affefct 
the readings; (3) accurate measurement of the area ©f 
radiation absorbed. Comparisons have been made -between 
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the bolometer, in which the platinum strips are directly 
exposed to radiation, and one of the author’s ordinary 
sunshine receivers enclosed in a glass bulb, in order to 
determine the effect, if any, of the glass bulb in selective 
absorption. The values of the reduction constant obtained 
for the glass receiver showed no certain variation over a 
wide range of quality of radiation, from sunshine or arc- 
light down to a dull red heat. This result is probably to 
be attributed to a self-compensating action of the glass 
bulb, which radiates to the enclosed coils precisely those 
rays which it absorbs. — Results of experiments carried out 
at Crompton’s works at Chelmsford, by Mr. C. H. Wright, 
on the possibility of using the i*esistance of a conductor 
heated by an alternating electric current as a measure of 
the current : W. H. Prtce. 

Zoological Society, May 16. — Mr. G. A, Boulenger, F.R.S., 
vice-president, in the chair. — Examples of a new golden 
mole obtained in connection with Mr. C. D. Rudd’s ex- 
ploration of South Africa : O. Thomas. It is proposed to 
call the mole Amhlysomus corriae, sp. n. — Microscopic 
slides of Lanlzestcrella triionis, a hmmogregarine parasitic 
in the blood-corpuscles of a newt, Triton cristaf.tis : H. B. 
Fantham. This parasite was recently found by Mr. A. S. 
Hirst and the exhibitor, and their observations had since 
been independently confirmed by Dr. A. C. Stevenson. — A 
contribution to the knowledge of the encephalic arterial 
system in Sauropsida : F. E. Beddard. — Criticisms of the 
Hon. Walter Rothschild’s proposed classification of the 
anthropoid apes : Sir H. H. Johnston. The author was 
disposed to agree with Mr. Rothschild’s classification of the 
African apes, but suggested that the proper transcription of 
the native name for the bald chimpanzee should be 
nkiihinkamba instead of (as Du Chaillu wrote it) kooloo- 
kapiba. He, however, could not agree with Mr. Roths- 
child’s proposed change of the generic name of the orang 
from Simia to Pongo, and although considering him right 
in applying the former name, at present used for the 
orang, to the chimpanzees, he was of opinion that cither 
Satyrus or Pithecus was a far preferable name to Pongo 
for the orang. He concluded the paper with a list of 
words used in several African languages for the name of 
the chimpanzee, and with a precis of the history of Euro- 
pean knowledge of the anthropoid apes down to the 
eighteenth century.— Some .species of bats of the genus 
Rhinolophus : K. Andersen. The author showed the pro- 
prossive evolution from the Austro-Malayan R. simplex 
(allied to megaphyllus), through a long scries of Oriental 
forms, to the W. Palmarctic R. fcrrum-cquhmm, and a 
similar chain from the Oriental R, Icpidus (allied to minor) 
to the W. Pahuarctic R, blasii and R. euryale, R. hippo- 
siderus was traced back to the - Oriental R. minor, A 
slight difference between the British colony of R, hippo^ 
siderus and the central European form of the same species 
was pointed out. All the Ethiopian species of Rhinolophus 
were shown to be of Oriental origin. — Results of 
observations on the stridulating-organs and descriptions 
of five new species (two of which were referred to new 
genera) of the hemipterous family Halyinse : Dr. E. 
Betr^iroth. — On the anatomy of limicoline birds, with 
special reference to the correlation of modifications : Dr. 
P. C. Mitchell. The paper dealt with the anatomy, chiefly 
muscular, of Charadriid^, Chionididoe, Glareolida5, Thino- 
coridse, OEdicnemidiE, and Parridm. — Results of observ- 
ations made upon a female .specimen of the Hainan gibbon 
{HyJohates liainanus), now living in the society’s gardens : 
R. I. Pocock. 

Paris. 

Academy of Sciences, May 22. — M. Troost in the chair. — 
New ^ experiments in experimental parthenogenesis in 
Asterias : ' Yves Delagrc. Additional proof is given of the 
fact that it is not an increase in the osmotic pressure 
alone which determines parthenogenesis, several of the re- 
agents employed, manganese chloride, sodium phosphate, 
&c.,^ acting as well, if not better, when the total concen- 
tration of the mixture is lower than that of sea water. 
Attention is directed to the marked action of solutions of 
manganese chloride, a salt which is not present in sea 
water.— Magnetic hysteresis produced by an oscillating 
field superposed on a constant field. Comparison between 
theory and experiment : P. Duhem. The author compares 
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the results obtained by him in a theoretical study recently 
published with some experimental results of M. Mauram, 
and shows that his theoretical conclusions are completely 
confirmed. — On the voyage of the Prinecsse Alice : the 
Prince of Monaco. A sketch is given of the work 
attempted in oceanography, bacteriology, chemical biology,, 
zoology, and the meteorological exploration of the upper 
atmosphere by means of kites. — On a condition of con- 
vergence of Fourier’s series : Henri Lebesgue. — On 
minimal curves : E. Vessiot. — On the compressibility of 
different gases below atmospheric pressure and the deter- 
mination of their molecular weights : Adrien JaquerocI 
and Otto Sebeuer. The compressibility of several gases 
has been measured at 0° C. for pressures between 400 mm, 
and 800 mm. of mercur}', and for ammonia and sulphur 
dioxide for pressures between 200 mm. and 400 mm. From 
the measurements the coefficient of deviation from Boyle’s 
law has been determined, and this has been applied to the 
formula of D. Berthelot for the limiting density of gases 
and the estimation of their molecular weight. The mole- 
cular weights calculated agree with those obtained by the 
best analytical methods with the exception of nitrogen 
compounds, for which an atomic weight of 14-01 must be 
assumed. — Ihe atomic weight of nitrogen deduced from the 
ratio of the densities of nitrogen and oxygen : Philippe A. 
Guye. From a consideration of the whole of the experi- 
mental data available, the mean value N = 14-009 must be 
regarded as the most probable value for the atomic weight. 
— On the fusibility of the mixtures of antimony sulphide 
formed with cuprous _ sulphide and mercuric sulphide : H. 
Pela.bon. — The equilibrium between acetone and hvdroxyl- 
amine hydrochloride : Philippe LandHeu. This equilibrium 
has^ been previously studied by means of the acid set free 
during the reaction,^ but owing to the rapidity with which 
the equilibrium is displaced this method is not trustworthy. 
In the present paper the reaction is followed by calori- 
metric studies. — Physicochemical researches on haemo- 
lysis : Mile. P. Cernovodeanu and Victor Henri. — ^The 
action of the metal ammoniums on the polyatomic alcohols : 
E. Chablay. The alcohol is dissolved in liquid ammonia 
and is then acted on by the solution of the alkali metal, 
sodium or potassium, also dissolved in ammonia, and the 
result of the reaction washed several times with liquid 
ammonia at -—40° C. In this way one of the hvdroxylic 
hydrogen atoms of the alcohol is replaced by potassium (or 
sodium), the alcohols studied being mannite, erythrite, and 
glycerol. — On benzhydroxamic and dibenzhydroxamic acids : 
R, Marquis. — A new method of preparing mcsoxalic 
esters : their condensation with cyanacetic esters : Ch. 
Schmitt. The corresponding malonic esters are treated 
with nitrous fumes, descriptions being given of the pre- 
paration of the methyl and ethyl esters. These condense 
with cyanacetic esters in the presence of piperidine, one or 
two molecules of the cyanacetate entering into the reaction 
according to the experimental conditions. — The basicity of 
pyranic o.xygen. Double -halogen salts of some metals and 
dinaphthopyryl : R. Fosse and L. Lesagre. The group 
dinaphthopyryl, 


O, 


/CjoHgv 

-CH<; y 

possesses basic properties attributable to tetrabasic oxygen 
strikingly analogous to an alkaline metal, and the present 
communication gives details of the preparation of several 
double salts of this radical. — On some circumstances in- 
fluencing the physical state of starch : J. Wolff and A. 
Fernbach. — Researches on animal lactase : Ch. Porcher. 
It is shown that ether saturated with water is capable of 
extracting from the intestines of certain 'animals consider- 
able quantities of lactase. — Contribution to the study of 
histological staining substances : G. Halphen and Andrd 
Riche. The albuminoid substances in animal tissues pre- 
served in formol solutions, are profoundly altered, and the 
methods of staining to be employed require considerable 
•modifications. — On some minerals of Djebel-Ressas (Tunis) : 
L. Jecker. — ^Variation in the histological characters of 
leaves in the galls of Jur^iperus Oxycedrus from the Midi 
and Algeria : C. Houard. — On the biology of Melampyrum 
pratense : L. Gautier. — On the transformations of the 
nitrogenous materials in seeds in the. course of maturation ; 
G. Andrd. — Observations on the fibrous intersections of 
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the polygastric muscles : J* Chaine« — ^The respirati^y 
curve in the newly-born : L. Vallois and C. Fleigo 
the food value of different kinds of bread : Pierre Fauvel. 

Calcutta. 

Asiatic Society of Bengal, May 3 * — Contributions to 
Oriental herpetology, iii., notes on the Oriental lizards in 
the Indian Museum (part ii.), Lacertidae, Scincidse, and 
Dibamidae : Dr. N. Annan daloi Three new Indian 
skinks are described, and four imperfectly diagnosed species 
re-described, while one, Lygosoma pulchellum, is added to 
the fauna of Burma. Notes on other examples of the 
family and of the Lacertidae are given, based on the late 
Dr. J. Anderson’s collection from N.W. Asia and the late 
Prof. J. Wood-Mason’s from Sinkip Island and Malaya, as 
well as the extensive Indian, Burmese, and Persian collec- 
tions in the museum. A revised list of the species recorded 
from India, Burma, and Ceylon is appended, with their 
distribution within these limits. — Materials for a flora of 
the Malayan Peninsula, No. i6 : Sir G. King: and J. S. 
Gamble. The present contribution to these materials con- 
tains the account of the genus Psychotria required to 
conclude the joint account by the authors of the natural 
order Rubiacese commenced in part xiv. and continued 
in part xv, of this series. This account of Psychotria 
comprises descriptions of 26 completely represented and 
3 imperfectly known species ; of these, 1 1 species are new 
to science. In addition, this fasciculus contains accounts, 
for which the authors are jointly responsible, of several 
natural orders. 


DIARY OF SOCIETIES. 

TffZTRSDAV.JviiK I. 

Rovm. Ikstitution, at 5. — Eleciro-magnetic Waves : Prof. J. A. Fleming, 

F. R.S 

.Institution of Mining Knginbbrs (in the Rooms of the Geological 
Society), atn a.m. — T he Firing of Babcock Boilers with Coke-oven Gases: 
T. Y. Greener. — Compound Winding-engine at Lumpsey Mine: M. R. 
Kirby. — Note Supplementary to a Paper on the Electric Driving of 
Winding-gears: F. Bird, — Electric Winding engines at the Exhibition 
of the North of France, Arras, Pas-de-Calai'? : Ed. Loz6. — The Education 
of Mining Engineers in the United States: Prof. Howard Eckfeldt. — An 
Outline of Mining Education in New Zealand : Prof. James Park.— Goaf- 
blasts in Mines in the Giridih Coal-field, Bengal, India: Thomas 
Adamson. 

Linnean Society, at 8. 

Chemical Society, at 8. — (i) The Constituents of the Seeds of Bydno- 
carpus Wightiana and Hydnpearpus AnifulminUea. Isolation of a 
Homologue of Chaulmoogric Acid.— (2) The Constituents of the Seeds of 
Gynocardia Odprata : F. B. Power and M. Barrowcliff. — The Relation 
of Ammonium to the Alkali Metals. A Study of Ammonium Magnesium 
and Ammonium Zinc Sulphates and Selenates : A E. H. Tutton. — Cam- 
phorylazoimide : M. O, Forster and H. E. Fierz. — Influence of Substitu- 
tion on the Formation of Dlazoamines and Aminoazo-compounds. Part III. 
Azo-derivatives of the Symmetrically Disubstituted Primary Meta- 
diamines: G. T. Morgan and W. O. Wootton. — Diazo-derivatives of 
Mono-acylated Aromatic Para-diamines : G. T. Morgan and Miss F. M. 

G. Micfclethwait. — ^The Significance of Optical Properties as Connoting 
Structure; Camphorquin ine-hydrazon«;'Oximes ; a Contribution to the 
Chemistry of Nitrogen : H. E. Arm.'-trong and W. Robertson. — Solubility 
a.s a Measure of the Change undergone by Isodynamic Hydrazones. (i) 
Campborquinonephenylhydrazone. (2) Acetaldehydephenylhydrazone : W. 
Robertson. — The Design of Gas-regulators for Thermostats : T. M. 
Ijowry. — The Constitution of Barbaloin. Part I. : H. A. D. Jowett and 
C. E. Potter.— Influence of Substitution on the Formation of Diazoamines 
and Aminoaz’>-coi:™nnds, Part IV. 5-Bromo-iM<4)-diraethyl-z ; 4- 
• diamine-toluene : G, T. Morgan and A. Clayton. — ^The Action of 
HypobroJhous Acid on Piperazine : F. D. Chattaway and W. H. Lewis.— 
The Action of Maguestum Methyl Iodide on Pinene Niirosochloride : 
W. A- Tilden and J. A, Stokes.— Racemisation Phenomena during the 
Hydrolysis of Optically Active Menthyl and Bromyl Esters by Alkali : 
A. McKenzie, and H. B. Thomp.son. 

Rontgen Society, at 8.15. — ^The RSntgen Congress in Berlin : Dr. W. 
Deane Butcher. . 

FRIDAY, June 2. 

Institution of Mining Engineers (in the Rooms of the Geological 
Society)j, at 10.30 a,m.— T he Couveyor-system for filling at the COhl-face, 
as practised in Great Britain and America : W. C. Blackett and R. G. 
Ware.— Underground Fires at the Greta Colliery, New South 
Wales: J. Jeffries, — ^The Geology of Chunies Poort, Transvaal : A. R. 
Sawyer.— Underground Horses at an Indian Colliery: T. Adamson. — 
Description of the Eimbecfc Duplex Base-line Bar : W. Eimbeck. 
Geologists^ Association, at 8. — Note- on a Piece of Mosasaurian Jaw 
obtained by G! E. Dibley from the Chalk of Cuxton, Kent : Dr. 
A. Smith Woodward. — The Chalk Area of North-easi Surrey : 
G. W. Young. 

SATURDAY, June 3. 

Royal Institution, at 3.— Exploration in the Philippines: A. H. 
Savage Landor. 

MOBDAY.Ju^e 5‘ 

Royal Geographical Society, at 8,30. — Exploring Journeys in Asia 
Minor : Colonel P. H. H- Massy. 
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Society of Chemical Industry, at 8.— The Manufacture and U.se of 
Art Papers : R. W. Sindall.— The Influence of Gelatine Sizing on the 
Strength of Paper : C. Beadle and H. P. Stevens. ^ 

Institute of Actuaries, at 5.— Annual General Meeting. 

TUESDAY, 

Zoological Society, at 8,30.— Notes on the Natural^ History of 
Western Uganda; Colonel C. Delmd-Radchffe.— Descriptions of New 
Species of CEdionychis and-Allied Genera : M. Jacoby.— On the Intestinal 
Tract of Mammals ; Dr. P. C. Mitchell. 

IVEDBESDAY,^vne7. . . ^ 

Entomological Society, at 8.— New African Lasiocampidae Prof. C. 
AurivilUus.- Rhynchota collected by Dr. A. H. Willey at Birara and 
Lifu : G. W. Kirkaldy, with an introduction by Dr. David Sharp. _ 

Geological Society, at 8.— The Microscopic Structme of Minerals 
forming Serpentine, and their Relation to its History : Prof. T. G. Bon- 
ney and Miss C. A. Raisin.— The Tarus of the Canton Ticino : Prof. 

Victoria^Institute, at 4.— Annual Meeting. The Earl of Halsbury will 
take the chair. „ . , _ , . 

Society of Public Analysts, at 8.— The Separation of Strychnine and 
Brucine: D. L. Howard.- Ammonium Oxalate, its Formula and 
Stability: P. V. DuprA— (i) Notes on some Abnormal Milks from 
Cleveland and South-east Durham; (2) A Simple and Convenient 
Camera for Phot Dmicrographic Work : A. C. Wilson. — The Composition 
and Analysis of Milk: H. D. Richmond, 

THURSDAY, June 8 . 

Royal SocifTV, at Probable Papers', (i) On the Thermoelectric 

Junction as a Means of Determining the Lowest Temperatures ; (2) 
Studies with the Liquid Hydrogen and Air Calorimeters : Sir James 


Magnetic Field"; S. J. Barnett.— On the Application of Statistical 
Mechanics to the General Dynamics of Matter and Ether. The General 
Method of Statistical Mechanics* J. H. Jeans.— On the Magnetic 
Qualities of some Alloys not containing Iron : Prof. J. A. Fhmiog, 
F.R.S., and R. A. Hadfield.— On the Phosphorescent Spectrum of 
and Europium: Sir William Crookes, F.R.S.— On the Perturbations of 
the Bielid Meteors: Dr. A. M. W. Downing, F.R.S.— 'Ibe Pharmaco- 
logy of Indaconitine and Bikhaconitine : Prof. J. T. Cash, F .R.S , and 
Prof. W. R. Dunstan, B'. R.S. —And other papers. 

Royal Institution, at s* — Electromagnetic Waves: Prof, J. A. Flem- 
ing, F.R.S. 

Mathematical Society, at s-so*— On a Class of Many-valued 
Functions Defined by a Definite Integral : G. H. Hardy. 

FRIDAY 

Roval Institution, at o.— Submarine Navigation : Sir William White, 
K.C.B., F.R S. 

Royal Astronomical Society, at 5. 
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A llARVkh OF QUATERNIONS, 

A Manual of Quaternions, By Prof, Charles Jasper 
Joly, F.R.S. (London : Macmillan and Co., Ltd., 
1905.) Pp. xxvii + 320. Price 105. net, 

P ROF. C. J. JOLY’S “ Manual of Quaternions ” is 
an important addition to the literature of the sub- 
ject. It at once takes rank with Tait’s Treatise ” as 
an eminently serviceable exposition of Hamilton’s 
great calculus. 

Hamilton’s own works, the Lectures ” and the 
Elements,” are in their way inimitable. Unfortu- 
nately, their style is not suited to the average student 
-eager to acquire a working knowledge of the mathe- 
matical method developed in them. Tait alone of the 
younger contemporaries of Hamilton seemed to have 
been able to appreciate the “ Lectures but he him- 
self used to relate how, as he laboriously read through 
the first six, he began to despair of his own powers. 
There seemed to be such diffuse discussion, and withal 
so little apparent progress. But the seventh lecture 
came like a transformation scene. Every page dis- 
played new beauties, every paragraph disclosed the 
marvellous power and variety of the method. From it 
Tait drew his inspiration, and proceeded to enlighten 
the world as to the meaning and purpose of the 
quaternion. 

To the student who has grasped the essentials of 
the method Hamilton’s second volume, the ** Ele- 
ments,” will always prove a happy hunting ground; 
but experience has shown that its very completeness 
acts as a deterrent. In the much smaller treatise 
written by Tait, the important practical aspects of 
quaternions are, more rapidly though less logically de- 
veloped, and the chief valUe of Tait’s work lies in his 
characteristic treatment of dynamical and physical 
problems- It has been long felt, however, that a good 
working manual of quaternions was needed, by use 
of whieh the mathematical student could come quickly 
into touch with all that is essential in the calculus. 
This is what Prof. Joly has endeavoured to supply. 

For reasons clearly explained in the preface, the 
author has (reluctantly, he confesses) forsaken the 
Hamiltonian approach. Instead of developing the cal- 
culus logically from the definition of a quaternion as 
the ratio of two vectors, he defines independently the 
quantities Saj8 and Va^, and then writes the product 
as equal to the sum of these two. The student 
must, of course, take on trust that there is some good 
reason for defining Sct$ as minus the product of the 
length of one vector into the length of the projection 
of the other upon it. This is, at root, the peculiarity 
of Hamilton’s system which troubled O’Brien nearly 
: sixty^ years ago, and has not ceased to trouble occasional 
:! critics since. There is a kind of notion hovering about 
i; in some minds that the positive sign in algebra is'ihore 
.‘natural than the negative sign, the truth being, Of 
; Jrourse,, that the one necessarily implies the other. It 
4s to be feared, however, that this apparently arbitrary 
:;5Skimption of the negative sign in translating 

'ti^igonometrical' 'no^tipn (Cliffotd\,e^s!.vji',:'a, 

O. 


convention) will puzzle many a student. Prof. Joly 
soon gives the reason for the negative sign, though 
not quite so definitely as might be desirable ; but it is 
questionable if its full significance will be appreciated 
until considerable progress has been made in acquiring 
quaternionic skill. The reader is advised to exercise 
a strong faith, and to proceed nothing fearing. If he 
persevere he will soon get out of the valley of the 
shadow of the negative sign. 

It is possible that some critic may regard this for- 
saking of Hamilton’s logical basis as a confession of 
weakness. But this is not so. The weakness is in the 
average student, for whom a somewhat simple intel- 
lectual diet must be prepared in the hope that the 
mental digestion may be strengthened sufficiently to 
assimilate the strong Hamiltonian food which Prof. 
Joly serves up a little later. The truth is that very few 
students are able to appreciate to the full an absolutely 
logical argument until they have a certain amount of 
practical knowledge imparted to them more or less by 
authority. 

So far as the principle of the method is concerned. 
Prof. Joly ranges himself at first on the side of those 
vector analysts who neglect the quaternion. But it 
is only for a couple of pages at the beginning of 
chapter ii. On p. 8 the important formula 

((Xi3=:Sai3 + Vafi) 

is introduced as a definition of the quaternion, and the 
quaternion is never afterwards lost sight of. Its 
fundamental importance and analytic value are in 
evidence on every page. It must be admitted that by 
this line of approach the reader is rapidly brought 
into touch with the essential elements of the subject. 
There is, nevertheless, a certain arbitrariness which 
is not satisfying to the mind, nor is it clear when 
all is done what is really fundamental. A critically 
minded student might possibly be inclined to say, Why 
not define Sa0 as plus the product of the lengths of the 
vectors into the cosine of the angle between them, and 
then define the quaternion ajS by the formula Vai3— SajS? 
At first sight it seems to amount to the same thing, and 
yet, as will be found on trial, it leads to a system 
clothed in quaternion garments, but more like the 
fabulous ass in the lion’s skin than the real lion. 

Having thus established in- chapter ii. the funda- 
mental properties of the quaternion, Prof. Joly rapidly 
runs over certain important transformations of vector 
products and ratios (chapters iii. and iv.), and simple 
applications to the geometry of the straight line, plane 
and circle (chapters v. and vi,). Then follow, treated 
in separate chapters, differentiation, linear vector 
functions, quadric surfaces, and the geometry of curves 
and surfaces. Here the power of th^ calculus asserts 
itself strongly. Numerous examples are supplied 
throughout for the student to work upon and develop 
his analytical skill. In subsequent chapters dynamical 
problems of various kinds are taken up — such as as- 
tatic equilibrium, screws, and wrenches, strains, central 
forces, constrained motion j motion of a rigid body, and 
the like. A valuable and well arranged diapter on the 
operator 7 treats: of . heterogeneous strain,, ^heHcal 

' harniqhicsii 'hydr^p^afiaios',' elasticity ^ 7' 

'neti‘9',' ■j^riypagation'.'g^^raflyi*, ; " 
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treatment is by no means superficial, and is in many ‘ 
places highly condensed. It is all done in forty-two . 
pages, a remarkable testimony to the compactness of , 
quaternion notation and the brevity of quaternion 
proofs. In chapter xvii., on projective geometry, ' 
Prof. Joly gives his own interesting extension, in which 
a new interpretation is assigned to the quaternion, and 
he concludes in chapter xviii. with quaternions 
generalised so as to be applicable to space of any 
number of dimensions. 

There can be no question as to the high merits of 
the “ Manual of Quaternions.” It is a worthy com- 
panion volume to the master’s own great works. Like 
the Elements ” of Hamilton and the “ Elementary 
Treatise ” of Tait, it is characterised by the extra- 
ordinary range of mathematical subjects which come 
within its scope. It is not merely the substitution of 
one symbol for three or one for four which makes this 
condensation possible, for that, after all, is a question 
simply of notation. But the quaternion calculus re- 
joices in the possession of two remarkable operators, 
the linear vector function ^ and the vector differen- 
tiator V. They operate singly and in combination 
according to laws w'hich naturally evolve them- 
selves from the fundamental laws of the calculus. 
They can be linked together in an endless variety of 
ways, and go far to give to Hamilton’s quaternions a 
flexibility, power, and pictorial compactness not 
possessed by any other general method which ‘ is 
directly applicable to problems of mathematics pure 
and applied. These features are exquisitely brought 
out in Prof. Joly’s “Manual.” C. G. K. 


SOM'S, MEDICAL WORKS. 

(1) New Methods of Treatment. By Dr. Laumonier. 
Translated . from the second revised and enlarged 
French edition, and edited by Dr. H. W, Syers. 
Pp. xvii + 321. (London: Constable and Co., Ltd., 
1904.) Price 7^.' 6d. net. 

(2) The Surgery of the Diseases of the Appendix 
Vermiformis and their Complications. By W. H. 
Battle and E. M. Corner. Pp. xi + 208. (London : 
Constable and Co., Ltd., 1904.) Price ys. 6d. net. 

(3) Clinical and Pathological Observations on Acute 
Abdominal Diseases. (The Erasmus Wilson Lec- 
tures, 1904.) By E. M. Corner. Pp. 98. (London: 
Constable and Co., Ltd., 1904.) Price 3s. '6d. net. 

(4) *4 Short Treatise on AntLTyphoid Inoculation. 
By Dr. A. E. Wright, Pp. x+76. (London : Con- 
stable and Co., Ltd., 1904.) Price 3s. 6d. net. 

(5) The Suppression of Tuberculosis. Bv Prof. E. 
von Behring. Authorised translation by Dr. Charles 
Bolduan. Pp. v+85. (New York: John Wiley 
and Sons; London : Chapman and Hall, Ltd., 1904.) 
Price 4s. 6d. net. 

(i) 'p VERY year a multitude of substances, chiefly 
-L-rf synthetic, is introduced, every one being 
extolled as a certain cure for this or that ailment. 
By good fortune one of them is now and then found 
to be of real value, and for a time at least -finds a 
place in the “ aramentaria medica,” but the majority 
in a year or two pass into oblivion. Similarly new 
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modes of treatment come and go, most of them being 
of little worth.' But the medical practitioner is ex- 
pected to know of all these medicinal substances and. 
vagaries of treatment, and must be prepared to employ 
any one of them at the suggestion of some faddist 
who happens to consult him. From this point of view 
the first book on our list may be a useful guide, but 
otherwise one would be inclined to ask, ciii bona? 
Some of the substances included in the volume are 
by no means new, e.g. thyroid, guaiacol, and the anti- 
toxic sera, while others which have a greater claim 
to novelty, and are, moreover, of real value, such as 
aspirin, acetozone, urotropine and cystamine, and 
purgen, are omitted. In dealing with tetanus anti- 
toxin, no rnention is made of injection into the spinal 
cord or nerve trunks. As regards phosphorised prin- 
ciples, lecithin, glycerophosphates, &c., which have 
of late been extolled in wasting diseases and nervous 
affections, the administration of a couple of eggs a 
day would probably be of far greater benefit than any 
of the medicinal preparations of these substances. 

(2) Messrs. Battle and Corner give a succinct 
account of the anatomy, pathology, symptoms, and 
treatment of that , common and kshionable malady 
appendicitis which, may he safely recommended as a 
guide for the medical practitioner. The origin and 
function of the vermiform appendix are discussed, 
that little blind tubular appendage of the bowel in- 
flammation of which gives rise to so much trouble; 
The appendix has usually been regarded as a vestigial 
structure and useless in function, but the researches 
of Mr. R. Y. A. Berry, of Edinburgh, suggest that 
it is a specialised mass of lymphoid tissue which the 
authors conceive may serve as a defensive mcchanisni 
against bacterial invasion in a. portion of the bowel 
where, for anatomical and other reasons, there is a 
delay in the passage of the intestinal contents on- 
wards, and special protection is therefore required 
against the absorption of bacterial products. 

(3) This work is based on material collected in com- 
pilation of the Erasmus Wilson lectures, 1904. The 
author states that the main object of his lectures was 
to direct attention to the identity of the pathological 
changes concerned in the production of all acute per- 
forative and gangrenous processes of the alimentary 
tract. He suggests that two extremes of tissue death 
or necrosis may be recognised, viz. that due to de- 
privation of blood and that caused by the action of 
micro-organisms. Between these two there are, 
various grades and admixtures; the former is slow in 
action, the latter very rapid, and it is this which plays 
so important a part in abdominal necrosis. The work 
is practically a collection' of notes, but is interesting 
reading. 

(4) Prof. Wright has done well to collect into a 
ringle volume the various papers, wdth amplifications, 
he has from time to time contributed to various 
journals on the subject of anti-typhoid, vaccination.. 
The method of preparation of the vaccine, theoretical 
and' practical considerations as to its use, and statistics 
of its value are all considered. With regard to the 

i last named, it must be mentioned that sonie con- 
! troyersy has taken place in the medical press as, th 
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• the validity of Prof. Wright’s conclusions from the 
statistical evidence. 

(5) This little book should be in the hands of every 
hygienist, and, since it deals largely with bovine, 
tuberculosis, of every scientific stock owner. Behring 
is one of those who not only disbelieves the dictum 
of Koch of the essential distinction between human 
and bovine tuberculosis, but goes to the other ex- 
treme, and asserts that the milk fed to infants is the 
chief cause of consumption, ” and he would insist on 
the pasteurisation of all milk. He asserts that pul- 
monary tuberculosis (phthisis or consumption of the 
lungs) is not an infection from inhaled tubercle 
bacilli. Besides pasteurisation, Behring also recom- 
mends the use of formalin as a preservative of milk, 
a procedure which will probably not commend itself 
■to the authorities here, though there is a good deal 
to be said in its favour. Finally, he describes a 
method of vaccinating cattle against the tubercle 
bacillus by the aid of which he hopes eventual!}’ to 
stamp out bovine tuberculosis, and as a consequence 
human tuberculosis, a consummation devoutly to be 
hoped for. R. T. H. 

THE PIONEERS OF GEOLOGICAL THOUGHT, 

Karl Ernst Adolf von Hoff, der Bahnhrecher moderner 

Geologie, By Dr. Otto Reich. Pp. xvi+144. 

(Leipzig : Veit and Co., 1905.) Price 4 marks. 

T his clearly written work, undertaken with a just 
enthusiasm, is a welcome and permanent con- 
tribution to the biography of scientific men. Von 
Hoff’s position as an original thinker is at least equal 
to that of Lyell, though both writers, of course, found 
notable Bahnhrecher before them, in Hutton, Des- 
marest, and others. Karl von Zittel, in his 
“ Geschichte der Geologie,” held the balance very 
wisely between von Hoff and Lyell when he wrote, 

“ The third volume (of von Hoff’s “Geschichte der . . . 
naturlichen Veranderungen der Erdoberflache ”) is 
clearly influenced by Charles Lyell ’s first volume of 
the ‘ Principles of Geology,’ which had appeared 
in the meantime. Von Hoff unreservedly adopts the 
point of view of the great. British investigator; yet 
Lycll’s views corresponded on the whole with w-hat 
von Hoff had put forward ten years before as the 
result of his historical researches. The fact that von 
Hoff’s meritorious work was not properly valued, 
and was put in the shade by Lyell ’s epoch-making 
book, which ■ appeared almost simultaneously, is 
easily explained by the circumstance that the 
modest German man of science derived hjs material 
mainly from books, that his position did not allow 
him to examine in the field the questions which 
he discussed, and that he enriched science by no new> 
facts; he faced his problem as a historian," and not 
as an observer.” 

Let us frankly admit, on the British side, that 
Lyell was not among the great original observers, and; 
that his eminence rests .on his brilliant perception ofj 
the meaning ‘of correlated facts; yet his energy o^ 
.movement and his frequent travels gave' him an im-t 
' mense advantage over, his bgn temporary. , Dr. Reicb 
" shows us how yon Hoff was occupied in rnany other 
‘ affair^ while preparing himself for his Geschichte, ” 
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a work of immense originality, and free indeed from- 
the prejudices of his day. 

In 17S8 von Hoff entered the Lmiversity of Jena, in 
his native region of Thuringia, and proceeded after 
two years to Gottingen. Here he found inspiration 
in the character and friendly help of Blumenbach; 
but his professional work lay in diplomacy, and in 
1791 he was appointed Secretary of Legation under 
his own Government of Gotha, where his father was- 
already a Privy Councillor. As in France, the scien- 
tific renaissance was accompanied by national move- 
ments that might well have extinguished private calm 
and study. Von Hoff was one of the delegates who, 
in 1806, pursued Napoleon’s court from Berlin to- 
Posen, and who secured the entry of Gotha into the- 
saving grace of the Confederation of the Rhine. True- 
to the interests of his State, he bore greetings to- 
Jerome of Westphalia two years later, and helped to- 
steer Gotha again into safe waters, this time under a 
German aegis, when Leipzig had seen the downfall' 
of his alien suzerain. Yet, amid all the excitement 
of the times, when princes scampered rabbit-like from 
hole to hole, von Hoff founded a geological journal 
in 1801, met Werner in Gotha, and was struck by his 
mental limitations, spoke and corresponded heartily 
with Goethe, and explored the Thiiringian Forest in a 
number of geological excursions. In the sanguinary 
year of 1806 he encountered Humboldt in Berlin, and’ 
the diplomat of Gotha was describing his native wood- 
lands when the echoes of Friedland spread dismay- 
through Germany. 

In 1822 the first volume of his famous “ Geschichte- 
dey durch 'Uberlieferung nachgewiesenen naturlichen 
Veranderungen der Erdoberflache ” appeared from- 
the house of Justus Perthes in Gotha; andDn Reich 
does well to press the claims of this work as the- 
foremost and most rational attempt to free geologists, 
from their popular catastrophic school. Dr. Reich 
(p. 107) quotes from Blumenbach to show that 

Hutton’s views had spread to Germany in 1790, and' 
that Voigt of Jena had already prepared the way by 
prior and independent conceptions of his own. Von 
Hoff surpassed Hutton in urging the power of exist- 
ing causes working through long periods of time. 
This position had been reached by him as early as. 
1801 (p. Ill), and his biographer is inclined on this 
account to accuse Lyell of overshadowing wilfully his; 
predecessor. It is idle, however, to quote from the- 
edition of the “ Principles of Geology ” issued in 1872 
(p t3i), in w^hich numerous alterations and additions 
had led to much excision. Instead of the solitary 
quotation from von Hoff referred to by Dr. Reich in 
support of his contention, we find five references in 
the first edition of vol. i. (1830), and two more in 
the second edition of vol. ii. (1833). Five references, 
moreover, to von Hoff remain in the eighth edition of 
the “ Principles,” issued in one volume in 1850. Sin^e 
Lyell in his first edition devoted nine pages to the 
views of Hutton, out of the seventy given to the 
. history of geology; he can hardly be said, ajs, Df. 
Reich would haye us believe, to have shown ingraf^- 
, ,tude to Hutton ajso., ' ' , 

.la 182,6, in^a n^niorial notice, of, Blumenbach / von 
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Hoff proved how far he was prepared to go in accept- 
ing organic changes as the result of changes of the 
earth’s surface. Side by side with a progressive de- 
velopment of the surface-features, he saw the necessity 
for a transformation in the nature of the organic 
world. The quotation given on p. 134 may not imply 
so much as Dn Reich reads into it; but we are 
grateful to him for setting before us the absolute 
mental pre-eminence of von Hoff in the world of 
Continental geologists of his day, and the fact that, 
ftom one cause or another, no conception of his great- 
ness and originality can be gained from the historical 
resume of Lyell, with which all English readers are 
familiar. G. A. J. C- 


Mim AIR. 

The Investigation of Mine Air. By Sir C. Le Neve 
Foster, F.R.S., and Dr. J. S. Haldane, F.R.S. 
Pp. xii 4-191; illustrated- (London: Charles Griffin 
and Co., Ltd., 1905.) Price 6s. net. 

S INCE the Hon. Robert Boyle published in 1671 
his essays on “ The Temperature of the Subter- 
ranean Regions and on “ The Strange Subtilty of 
Effluviums,” and Athanasius Kirscher devoted a chap- 
ter of his “ Mundus Subterraneus ” (1678) to the occur- 
rence of inflammable gas in the Herrengrund copper 
mines, there has been a constant succession of memoirs 
dealing with the gases met with in mines. The latest 
addition to the series, by making accessible the results 
of German, French, and Britfish investigations, should 
do much to add to the knowledge of the composition 
of mine gases and of their influence on human life. A 
large portion of the work was left in manuscript by Sir 
Clement Le Neve Foster at the time of his death, and 
such revision as was necessary has been undertaken by 
Dr. J. S. Haldane, who has added a section of great 
value, embodying a description of rapid methods of 
analysis that he himself has devised and an essay on 
the interpretation of mine-air analyses in the light of 
recent investigations. 

The book is of a composite nature. The first section 
is a translation of the introductory treatise on mine-air 
analysis by Prof. O. Brunck, of the Freiberg School of 
Mines- The second section is a translation of a paper 
by Mr. Ldon Poussigue on the measurement of air 
currents and fire damp at the fiery Ronchamp collieries, 
the deepest mines in France- The third and longest 
part contains a summary of Dr. Haldane’s work on the 
examination of mine air. As an appendix is added as 
detailed account, from Sir Clement Le Neve Foster’s 
reports to the Home Secretary, of the effects of 
carbonic oxide in connection with the Snaefell mine 
disaster in the Isle of Man in 1897. Sir Clement’s 
exposure to carbonic oxide during the recovery of thd 
bodies of the miners killed was the starting-point of 
the illness that ultimately proved fatal. : 

The methods of analysis for mine gases described by 
Prof. Brunck are simple, and in no respect less accu-: 
rate than the most delicate methods of exact gas 
analysis. The fulness of the instructions and the sim- 
plicity of the methods should induce mining engineers^ 
„ to practise gas ansdysis and to regard it as an impor- 
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tant guide to the safety of the workings placed under 
their charge. 

Since November, 1891, a special department has been 
organised at the Ronchamp collieries for the purpose of 
determining the proportion of fire-damp in the work- 
ings. The Le Chatelier combustion apparatus is em- 
ployed, and an assistant makes two hundred deter- 
minations a day. 

In the third section the methods of determining 
oxygen, carbonic anhydride, nitrogen, and fire damp 
described by Dr. Haldane well fulfil the practical re- 
quirements of being very accurate and rapid. His 
method of obtaining and transporting samples of mine 
air in two-ounce stoppered bottles is trustworthy and 
much more convenient than Poussigue ’s method of 
using a i^-litre bottle, or Winkler’s method of using 
a lo-litre sheet-zinc vessel recommended by Brunck. 
One cannot help thinking that in the latter case pro- 
longed storage in a zinc vessel would have an effect 
on the composition of the gas. In Dr. Haldane’s dry 
bottles no sensible alteration of the contained sample 
occurs within a fortnight or more. His method of 
gas analysis is similar to that originally described by 
him in the Journal of Physiology in 1898 ; and he now 
describes for the first time a portable apparatus, en- 
closed in a wooden case measuring .7 by 12 by 25 inches 
and weighing 551b., by means of which accurate de- 
terminations may be made, on the spot underground, of 
various impurities in the air. He also describes a con- 
venient method of determining the quantity of stone- 
dust in the air of working places in metalliferous 
mines. The disastrous effects produced by the habitual 
inhalation of air containing stone-dust are now gener- 
ally recognised. The air of an end ” or ** rise ” just 
after blasting contains large quantities of dust, and the 
men ought not to return until there is less than i milli- 
gram in 10 litres of air. The average air of a 
“ stope ” where men are working should not yield any 
weighable dust in that quantity of air. 

Obviously a complete analysis of mine air is useless 
I unless the significance of the results is understood. 
The chapter on the interpretation of mine-air analyses 
is consequently of far-reaching importance. Dr. Hal- 
dane advocates the use of the convenient term “ black 
damp ” for the nitrogen and carbonic anhydride. It 
is the gaseous residue resulting from the slow oxidising 
action of air on oxidisable substances in a mine. It is 
very commonly confused with carbonic anhydride, but 
it really consists chiefly of nitrogen. Black-damp, 
which was nothing but pure nitrogen, was described by 
Mr. H. A. Lee (Proc, Colorado Scientific Society, vol, 
vii., p. 163, 1904) as occurring in a metalliferous mine 
in Colorado. A useful section on the effects of air im- 
purities on men concludes part iii. Much of the infor- 
mation in this part has already been published by Dr, 
Haldane in Home Office reports and in papers read 
before the Institution of Mining Engineers; but an 
authoritative summary of the results arrived at is a 
welcome addition to technical literature. 

The book, which was originally intended for Le Neve 
Foster’s students at the Royal School of Mines, should 
prove invaluable, not only to mining engineers at col- 
lieries, but also to those engaged in metalliferous mines. 

B, h;b; 
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INDIAN GARDEN. 

An Indian Garden, By Mrs. Henry Cooper Eggar. 

Pp. viii+iSi; illustrated. (London: John Murray, 

1904.) Price 7^. 6d, net. 

A N unpretentious little book, written in an easy 
^ vein, printed on very light paper and in the 
best of type, “ An Indian Garden ” might well be 
suited to while away pleasantly an idle hour. There 
is ' so much freshness about the book, so much 
enthusiasm for the author’s garden, such a lovable 
unconsciousness of the inward triviality of the hun- 
dred and one little incidents, servant, cobra, and dog 
stories and harmless gossip woven into this tale of 
amateur gardening, that one would fain make the 
personal acquaintance of the writer. As we read on, 
our interest centres more and more in the healthy, 
vigorous, and amiable personality that sways this 
old Indian Garden of 5^ acres, whilst the garden 
itself, with its old trees, its amaryllis and caladium 
beds, its fernery, its obstreperous lawn of “ Dooba ” 
grass {Cynodon Dactylon)^ and its general propensity 
to run back to jungle, becomes so much background. 

In those circumstances one forgets to look out for 
any systematic information .on the conditions of 
gardening in India, nor is there any room for criti- 
cising seriously the author’s botany. One does not 
stop, for instance, to ponder over the curious almond 
tree ” (p. 43) with the eon volute embryo, or mind 
that the lycopodium (p. 50) “ that turns a beautiful 
electric blue in the shade ” is in reality a Selaginella 
(5. uncinata), or that the deodars (p. 141) which ripen 
their berries in July are evidently the debdars (Poly- 
althia longifoUa) mentioned repeatedly in the earlier 
pages. It must all be beautiful, and one longs to 
see it. 

We are not told where the garden is. Its where- 
abouts, like other things in the book, are hidden 
under a delightful incognito. It is just a few feet 
above the sea in a vast plain “ with never a rise, 
sufficient to be called a hill anywhere near for 100 
miles.” It niay be, and very likely it is, in Bengal, 
as the locality from \yhich the preface is dated and 
other indications suggest; but that, again, matters 
very little. It is in keeping with the light, playful 
humour which pervades the whole book. Still, it 
would be unfair to pass over the fact that .there are 
passages in it which for keenness of observation, 

, terseness and descriptive power, rise high above the 
average level of the book. Thus on p. 41, “I like the 
Casuarinas, though they are bad gardeners, and suck 
up all the moisture in the earth for some long dis- 
tance round their roots, so that nothing can possibly 
live near them; sometimes in the early morning they 
weep it all back copiously like rain or on p. 145, 
“ If one wanted to photograph the movements of an 
, opening blossom, one should select the Crinum 
augustum. It is a noble plant, this lily ; about 4 feet 
high, with scented flowers, numbering 22 in a bunch 
: at the end of a long stalk as thick as a ruler., 1 
■" passed by one just after a shower of rain this even- 
i r ing, and noticed that four or five of the 4 inch long, 
pink-striped buds were just ready to open., I came 
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by again shortly after, and lo ! and behold 1 they 
were open, quite wide open, too. In my next turn, 
20 minutes after, the long petals had entirely curled 
themselves backwards like rams’ horns. One could 
see them all a-quiver with the intensity of the move- 
ment still. In one hour the points of those petals 
must have described an arc of 8 or 9 inches or 
more! ” 

There is a dainty coloured frontispiece representing 
a branch of an Antigonon (evidently A, leptopiis ) — 
though it is difficult to see why a representative of an 
exclusively American genus should usher in ‘‘An 
Indian Garden ” — and eighteen illustrations, photo- 
graphic prints, some of them veritable gems for their 
general beauty and exquisite clearness. 

Otto Staff. 


OUR BOOK SHELF. 

Animals I Have Known, By A. H. Beavan. Pp. 

304; illustrated. (London: T. Fisher Unwin, 1905.) 

Price 5s. 

If the present rate of issue be much longer 
maintained, popular books on mammals (or 
“animals,” as they are still called by the man in 
the street) will soon begin to rival in number those 
devoted to birds. In the volume before us the author, 
without having anything specially new to com- 
municate, discourses pleasantly enough on the 
mammals (both wild and domesticated) of our own 
islands, as well as on those of two other countries, 
namely, Australia and South America, with which he 
is personally familiar. His anecdotes and descrip- 
tions are emphasised by the numerous reproductions 
from photographs with which the work is illustrated. 
Most of these are first rate, the one of the thylacine, 
or Tasmanian wolf, showing to perfection that 
gradual merging of the tail in the body to which the 
author specially alludes, and which so markedly dis- 
tinguishes many of the lower mammals from their 
more specialised relatives. 

Unfortunately, the text is marred by a number of 
more or less inexcusable blunders and errors, which 
cannot but deceive the class of readers for whom the 
book is intended. On the very first page we are told, 
for instance, that there lived in Britain during the 
mammoth period “ tapir-like three-hoofed creatures 
with long snouts.” This can evidently be nothing 
else than the Oligocene palaeotherium, an animal to 
which reference is again made on p. 279,^ where 
the author observes that he has momentarily for- 
gotten its name — sl nice admission to make in print! 
A similar “ muddle ” in regard to palaeontological 
chronology is made on p 16, where we find opossums 
included among the British Pleistocene fauna. Even 
more serious is the deliberate statement on p. 222 
that the duckbill, or platypus, is^ the only known 
oviparous animal — more especially in view of certain 
doubts that have been expressed of late years as to 
whether this species does actually lay eggs. Again, 
on p. 291 we are told that all South American monkeys 
are furnished with prehensile tails, while ten pages 
later we are informed.^that the vampire bat taps the 
blood of its victims with its canine (instead of incisor) 
teeth. Moreover, in the plate on p. 29^ the author 
figures as that of the true blood-sucking vampire 
the head of a javelin-bat (Phyllostoma) or a nearly 
allied species. Possibly the latter spedes may occa- 
sionally suck bloodj but it is not the vampire jpdr 
exceUencBi ;In 'tbe'fi^fes of a, bat'',c^"'p.^'“:§''i,'' wM^ 
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inay be presumed to be intended for the pipistrelle, the 
tail is entirely omitted, so that there is nothing to 
support . the median extension of the interfenioral 
membrane ! The following remarkable sentence (p. 
202), we are glad to acknowledge, is not typical of the 
author's style ; — The koala’s habits are sluggish, ! 
and though able to climb well, moves about the trees 
in a most deliberate manner.” R. L. 

Queen-Rearing in England j and Notes on a Scent- 
^ producing Organ in the Abdomen of the Worker- 
Beej the Honey-Bees of India, and Enemies of the 
Bee in South Africa. By F. W. L. Sladen. 
(Houlston and Sons, 1905.) 

The scope of this little work by a practical bee- 
keeper is sufficiently indicated by its title, and the 
bulk of its contents has already appeared in the 
British Bee Journal and the Entomologist's Monthly 
Magazine. There is a coloured frontispiece repre- 
senting the queen and worker of the Golden Italian 
bee, and there are numerous text-illustrations of 
no remarkable excellence After a chapter on queen- 
rearing in nature, several chapters are devoted to 
the best artificial means of securing a supply of 
queens for multiplying or improving bee-colonies;’ and 
a brief account is given of different races called the 
Italian (or Ligurian) Bee, the Golden Italian Bee, and 
Carniolan Bee, and the Cyprian Bee. In a later 
chapter Mr. Sladen remarks that when vibrating their 
wings, and especially when swarming, befes produce 
a peculiar tune which has been supposed to attract 
their comrades; but the author thinks the attraction 
is at 'least partly due to a powerful scent emitted I 
when a membrane situated between the fifth and sixth ! 
dorsal segments of the abdomen is exposed. This is 
fully described and figured. Short chapters on the 
honey bees of India {Apis dorsata, fiorea, and 
indica), and on enemies of bees in South Africa; 

** Bee Pirates ” (sandwasps belonging to the genera 
Palarus and Philanthus), a Tachinide parasite in the 
abdomen ;. and a species of Chelifer conclude the work. 

Physical Experiments. By N, R. Carmichael. Pp. 
xi+127; with diagrams. (Kingston, Ontario: R. 
Uglow and Co., 1904.) 

Anyone drawing up an elementary course of mechanical 
and physical experiments, and wishing for a 
rnanual to accompany it so as to make the prepara- 
tion of a special volume unnecessary, could hardly 
do better than adapt his course to the manual 
before us. It contains just the short description which 
would otherwise be produced by soniie copying process 
for distribution to a class, or, failing this, wmuld pro- 
bably be written on a blackboard. That is to say, 
there is just enough description to indicate to a pupil 
\vhat he is expected to do, and which would be copied by 
him into his notebook. A teacher will require to amplify 
the book verbally, either in the course of a short demon- 
stration at the beginning of the class, or, if his lectures 
and the practical w^ork run together very well, this 
might sometimes be done in the course of the lectures. 
The aim that Mr. Carmichael has had before him has 
been to state concisely the nature of the quantity to be 
measured in each experiment and the theory under- 
lying the method suggested. Descriptions of instru- 
ments are entirely omitted, as the students are ex- 
pected to have the apparatus given them by an 
instructor. 

• With regard to the selection of experiments, the 
object has been to give students who have but a 
limited time for laboratory work a practical acquaint- 
ance with as many physical quantities as possible. The I 
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fact that the author is a teacher in a school of mining 
is a guarantee that the technical student is intended to 
be served ; but it is the more' academic, ' but equall}''' , 
necessary, side of his training that is here catered for. 

An Introduction to Elementary Statics {Treated 
Graphically). By R. Nellell. Pp. 64. (London : 
Edward Arnold, '1905.) Price '25. * , 

This book consists of a set of graduated exercises in 
graphical statics. The first seventy, about half the 
total number, are restricted to problems on the equi- 
librium of three forces at a' point, and are intended to. 
be wwked by means of the parallelogram of forces. 
In succeeding problems the triangle of forces and .the, 
polygon of forces are introduced. The principle of 
moments is also employed. A few examples are given 
of the determination of the centre of gravity of simple 
plane figures, and jn the final examples the subject is 
carried as far as the equilibrium of four non-concurrent 
forces in one plane. The link polygon is not used, so 
that parallel forces are scarcely referred to. It will be 
seen how extremely limited is the ground covered by 
this book. The constructions are not founded on or 
verified by experimental work of any kind. No- vectors’ 
other than force vectors are introduced. IVigonometri- 
cal calculations, even of the simplest kind, are rigidly 
excluded. The book is intended to be used by classes 
of young boys, but its scheme does not harmoniwse with 
the ideas now prevalent hs to the way in which ele- 
mental^^ mathematics ‘should he taught 'to youths. 

The Elenients of the Differential and Integral Calculus, 
.By D-^F, Campbell. Pp. x + 364. (New York : The 
Macmillan Co.; Lbndon : Macmillan and Co., Ltd.,’ 
1904.) Price p. 6di 

This book seems- well adapted to serve as a text-book 
for a first course in' the differential and integral cal- 
culus. Fourteen chapters d(‘al with the dilTerential 
calculus and its appliciftions to maxima and minima 
values, expansions, in series, and the geometry of plane 
curves. The fundamental ideas of integration are very 
fully explained, the second fourteen chapters being de- 
voted to the integral calculus and its application’ to 
finding plane areas, lengths of curves, areas of sur- 
faces, and volumes. In a short chapter dealing .with 
approximate integration, the first and second, elliptic 
integrals are introduced, and three-figure tables for 
F(fe, <f>) and E(fe, 4>)' are given. A fe’w elementary 
chapters on mechanics have been introduced, so that 
the student may be able to view, from the ^mechanical, 
rather than from, the putely mathematical, side the 
principles of attraction, centre of. gravity, and moment 
; of inertia. Numerous exercises, with answers, are . 
given with each chapter. The diagrams are clear, and 
the type is excellent. 

Volkerpsychologie. By Wilhelm W^undt. 'Vol. i. Die 
Sprache. - Second revised edition. 2 parts. Pp. 
XV 4-667, X4-673. (Leipzig:, Wilhelm Engelmann ; 
London : Williams and Norgate, 1904.) Price 14.S'. 
net and 155. net; bound, ip. net and i8.s'. net. 

The first volume of this monumental work has 
reached a second edition, some sixty or seventy pages 
bulkier than its^ predecessor . (reviewed in Nature on/ 
January 16, 1902). The most important changes affect' 
the fourth chapter, per Lautwandel, the sixth, Dve 
Wortformen, and some parts of the theory of the 
sentence. A first edition of the other volurhes, depi- . 
,ing with ‘myth and custom, has not yet appeared; 
'it is -to be hoped that if will hot be unduly delayed! by' 
the necessit}’ of revising ‘the present instalment, • and 
that in any- parts', still;, to appear the* wood willl be 
Jess closely concealed by the trees. . 
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LETTERS TO THE EDITOR. 

[I'he Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

History of a White Rhinoceros Sku<l. 

In his interesting Natural History Essays,” in which 
occurs the description of the white rhinoceros, Mr. Graham 
Renshaw makes the following reference to the first skull 
of this animal which was brought to England : — 

“It would be interesting to know if the white 
rhinoceros head brought to England by the Rev. John’ 
Campbell,, about 1815, is still in existence. It appears to 
have been preserved ' as’ late as 18(17 in the Museum of the 
London Missionary Society at Finsbury, but there seems 
to be no mention of it during recent years in zoological 
literature. In a figure now before me the artist has 
absurdly furnished the open jaws with an imaginary series 
of perfectly ^ regular pseudomolar teeth : the square mouth 
has been distorted to resemble the prehensile lip of the 
black species, though the slit-like nostrils, position of the 
eye and semi-tubular ears are delineated with fair correct- 
ness. The anterior 'horn of this individual is said to 
have been 3 ft.- long and, ’as figured, from its slender- 



F!g. t. — Skull of the White Rhinoceros in the American Museum of 
Natural History. 


ness recalls Col. Hamilton Smith’s description of the 
mysterious horn, brought from Africa, from which he 
sought to deduce the existence of a true unicorn in the 
interior of that Continent ” (p. 146). 

^ In 1902 this very skull was purchased from Mr. Cecil 
Graharh for the American Museum of Natural History by 
Mr. J. Pierpont Morgan. Mr. ('h:aham has made a large 
and valuable collection of rhinoceros horn weapons, clubs, 
knob-kerries, and battle axes, and in course of corre- 
spondence he wrote of his discovery of the skull as 
follows “ There is no record as to how or when the 
specimen was first brought to England. I found it by- 
chance a few years ago in the City, lying neglected and 
dirty on the floor of a back room of the London Missionary 
Society. No doubt it was presented by , a missionary 
before 1821. I especially value the letter dated 1821.” 

The letter referred to by Mr. Graham is from . William 
Cooke, of the Royal College of Surgeons. It is dated 
November 20, 1821, and addressed to William Alers 
Hankey, Esq., Fenchurch Street. It reads as follows : — ■ 

“ My dear Sir, 

“ The head in the missionary museum supposed to be 
the head of the unicorn, appears to belong to a species of 
Rhinoceros previously unknown in this country, at least, 
there is no such specimen in the Hunterian Museum which 
may be regarded as the National Depository for com- 
parative anatomy. In that grand , collection there are 
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heads which nearly resemble it, but there are points in 
which the diversity of conformation indicates a decided 
specific difference. 

“ Permit me to suggest to you, and through you to the 
Directors of the Missionary Society, that a rai-e specimen 
of that nature is entitled to a place where it can be more 
justly appreciated than it ever will be in their collection. 
I need not suggest to you ‘the advantage-s which result 
from a concentration of the different productions of nature 
— from bringing under one view the genera and species 
of the various natural sciences — especially when they are 
not^ only rendered available for minute distinction, but by 
a liberal ■ policy are accessible to men- of science from all 
parts of the world. I can have no selfish motive in 
suggesting that the head possessed by the Missionary 
Society would become much more an object of interest" if 
deposited in the Hunterian Museum, than it ever will be 
should it remain in the Old Invry. If deposited at the 
College of Surgeons it will not only fall under the notice 
of Naturalists drom all quarters, but it will likewise be a 
subject of reference in the lectures on comparative anatomy 
annually delivered at that Institution. 

“ The Missionary directors unquestionably will consider 
the advantages which may result to their own Society, as 
well as the promulgation of scientific knowledge ; and if 
I might presume to express an opinion on this subject, it 
would be in favour of the head being presented to the 
College. It would there be preserved as a testimony of 
praiseworthy liberality — it would soften prejudice, where 
perhaps there is a deep-rooted antipathy to religion, but 
where conciliation is of great importance; and if it re- 
main in its present situation 'for a few years it -will be 
liable to desh'uction, or to essential injury at least.:’ 

“ If 5-0U' have never seen the Museum of the College 
of Surgeons it would afford me great pleasure to accorn- 
pany you thither any Friday. , 

“ I feel assured, my dear Sir, that you will excuse the 
liberty I have taken in^ addressing you on this topic ; — and 
believe me to be 

“ Yours most obediently and 

“ respectfully 

“ (signed) William Cooke,” 

In spite of this 'appeal, the skull evidently remained in 
the possession o'f the Missionary Society 'uniri Mr. Graham 
rescued it frpm oblivion. Although the occipital portion 
has been sawn off, it is a remarkably fine specinlen, as 
shown by the accompanying photograph. The nasal horn 
is firmly attached to the skull ; the frontal horn is de- 
tachable, but .readily fits in place. The principal measure- 
! ments are as follows : — 

, Total length of skull, along top .. 778 mm. = 3o|' inches 

Length of grinding series 287 ,, ?> 

,, frontal horn ... 280 ,, =11 ,, 

,, nasal horn 890 ,, =35 ' ' 

(Measured on a straight line.) 

The skull is now exhibited with two war clubs manu- 
factured from the nasal frontal horns of the white 
rhinoceros, with a skull of the related woolly rhinoceros 
from Siberia, presented by the Moscow Museum, through 
Madame Pavloff, also with a skull of the Rhinoceros 
pachygnathus, a related or ancestral form, from Pikermi, 
presented by the Munich Museum through Prof, vorn 
Zittel. Henry Fairfield Osborn. 

American Museum of Natural History, New York, 

April 24. 

Fictitious Problems in Mathematics. 

Your reviewer gives a new definition of “ a perfectly 
rough body ” (Nature^ June i), which he says is that of 
the rhathem’atician. The definition appears to me to con- 
tradict what he has elsewhere said. But I need not enlarge 
on this point, for his criticism of a problem should be- 
tried, not by his definition, but by that given in the book 
in which the problem occurs. ■ 

The reviewer accuses Cambridge examiners “of endow- 
ing bodies with the most inconsistent , properties in the* 
ma.tter of perfect roughness perfect srno'othness 
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(Nature, April ' 27), He adds, as ■ an explanation, that 
“the average college don*’ forgets an elementary law of 
friction. But the proper inference is that the definition of 
the reviewer is different from that in common use. It is 
difficult to believe in this general forgetfulness. 

The various letters sent to Nature sufficiently show what 
meaning is usually attached to the words. 

. June 3. E. J. Routh. 


WHY JAPAN IS VICTORIOUS, 

T en years ago, after the conclusion of the war 
between Japan and China, it was remarked that 
the sound of the Japanese cannon at the mouth of 
the Yalu River atvoke the nations of the world to the 
fact that a new Power had arisen in the Far East 
which in future would require to be taken into 
account when any political problems arose. It is, 
of course, recognised by all who know modem 
Japan that the most important factor in the 
making of new Japan has been the applications of 
science to the arts both of peace and war. Without 
these, even the spirit of the samurai would have been 
as powerless before the attacks of Western Powers 
armed with all the latest warlike appliances, as were | 
the dervishes at the battle of Omdurman. Spectators’ 
speak with admiration of the bravery of these men 
and with pity that their lives were thrown away in 
a vain resistance. Without the help of science and its 
applications it is very certain that, before this time, 
Japan would have been overrun by a European Power 
after immense slaughter, for the last man would have 
died, fighting with his primitive weapons, rather than 
recognise a foreign domination. 

A careful study of the evolution of modem 
Japan shows plans founded on enlightened principles 
and carried out in every, detail. In fact, one of 
the secrets of the success of the Japanese in the 
present war is that nothing is left to chance; every 
detail is worked out and carefully provided for. 
They soon recognised that their national ideals would 
never be realised without a system of education, com- 
plete in every department, which would supply the 
men who were required to guide the nation under 
the new conditions which had emerged. Elementary 
education was organised all over the country, 
secondary education in central districts, and technical 
education wherever it seemed to be required. Above all, 
there are two national universities which in equipment 
and quali^ of work done will bear favourable com- 
parison with similar institutions in any other country 
in the world. 

The educational work of the country was directed 
not simply to personal or sectional purposes, as is 
unfortunately too often the case in the West; it was 
also consciously directed to the; attainment of great 
national ends- Every department of the national life 
was organised^ in a rational manner, and, therefore,, 
ori sdenlific principles. In many departments there is 
still much to be done, but past achievements promise 
well for the future. 

Special attention has been paid by the Government 
to the applications of science. Without the rail- 
ways, the telegraphs and telephones, the'' dock- 
yards, the shipbuilding yards, the mines, and the 
engineering establishments, the existence of the army 
and navy would have been impossible.; at least, if they 
did exist ^ey would have been nearly powerless. 
The operations of the present war with "Russia have 
clearly demonstrated the , importance of the introduc- 
tion of the scientific spirit into all the national activi- 
ties. The railways which have been built in Japan 
have ^ been fully utilised to convey men and 
materials and the ships to transport them oversea. 
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The telegraphs have been used to communicate in- 
structions and to keep the authorities informed 
regarding movements and requirements. The dock- 
yards and shipbuilding yards have been ready ^ to 
undertake repairs, and the arsenals and machine 
shops to turn out war material of all kinds, as well as 
appliances which aid operations in the field. Light 
railways have been laid down on the way to battle- 
fields, and wireless telegraphy and telephones to convey 
instructions to the soldiers; in short, all the latest 
applications of mechanical, electrical, and chemical 
science have been freely and intelligently used. 

The Japanese have not only modified Western 
appliances to suit their conditions, but they have 
also made numerous distinct advances. The ships 
of their navy are probably the best illustra- 
tion of the Japanese method of procedure. In 
naval matters they accepted all the guidance the 
Western world could give them, but at the same time 
they struck out a line of their own, and the fleet 
which they have created is unique in the character of , 
its units. British designs have in many respects 
been improved upon, with the result that they have 
obtained in their latest ships many features which 
have won the admiration of the world. The training 
of Japanese naval officers is very complete in every 
way, and in some respects offers an example to the 
British authorities, ana the men are devoted to their 
profession. Japan now sends her picked men to 
Europe to complete their studies, so that in every 
department of national life they are kept up with 
the latest developments. The siege of Port Arthur, 
the battle of Mukden and the other battles in Man- 
churia, and the exploits of the Japanese Navy prove 
most distinctly that they have profited by their 
experience. 

The intense loyalty of the Japanese, which compels 
them to make any sacrifice, combined with their great 
intellectual ability, enables them to take full advan- 
tage of the modern science and organisation necessary 
for the attainment of the objects of their ambition. 
Their great power of foresight prepares them for all 
their enterprises, both of peace and war, with exact 
and scientific precision. While they are permeated by 
Eastern ideas they have been able to appropriate much 
that is best in Western thought, and thus they unite 
many of the best qualities of the East and the West. 

The lesson which our educationists and statesmen 
have to learn from Japan is that the life of a modern 
nation requires to be organised on scientific lines in 
aU its departments, and that it must not be directed 
chiefly to personal ends, the attainment of which 
may, to a large extent, intensify many of our 
problems, but that it be consciously used for the pro- 
motion of national welfare. 

But though the lesson is plain enough, apparently 
it is not understood by those whose business it is to 
promote national welfare by guidance or counsel. 
With one consent our newspapers have attributed 
Japanese success to all reasons except the right one; 
and, instead of opening the eyes of the nation to our 
pressing needs and deficiencies, they have been blind 
leaders of the blind. Our public men and our Press 
will not see that scientific education has brought 
Japan to her present position in thirty years, and 
that, if we choose to educate ourselves, we may 
arrive at the Japanese standard of national efficiency., 
The progress which this country has made since the 
Middle Ages is due to the discoveries of men of 
science, whose work has been done in spite , of dis- 
couragement or national indifference. In the new 
atmosphere of Japan a scientific spirit prevails, which 
encourages development, with the result that > "the 
nation has in a generation arrived at a position which 
has taken us centuries to reach. It is not 



June 8, 1905] 


NATURE 


129 


mentary to us as a nation to say that our patriotism, 
fear of death, or nerves compare unfavourably with 
similar attributes of the Japanese; and, after all, this 
is a matter of opinion. The fact to face is the trans- 
formation which science has effected in Japan, and 
the sooner our statesmen are educated to see it, the 
more promising will be the outlook for the British 
nation, 

SOLAR CHANGES AND WEATHER. 
TOURING the last few years more than usual atten- 
^ ^ tion has been , paid to the question of the 
relationship between sun-spots or prominences and 
‘^weather,” and to the possibility of being able in 
the near future to forecast the characters of approach- 
ing seasons. Quite recently in this Journal (vol. Ixxi. 
p. 493, March 23) we referred briefly to a pamjDhlet 
published by the United States Department of Agricul- 
ture, Weather Bureau, summing up the general state 
of the problem of long-range weather forecasting. 
In this it was stated that advances in the period and 
accuracy of weather forecasts depend upon a more 
exact study , and understanding of atmospheric pres- 
sure over large areas, and a determination of the 
influences, probably solar, that are responsible for 
normal and abnormal distributions of atmospheric 
pressure over the earth ^s surface. 

In the April number of the Popular Science Monthly 
the question of the relationship between sun-spots and 
weather is summarised in an article by Prof. Ernest 
W. Brown, of Haverford College. In this we have 
an interesting account of the problems waiting solu- 
tion, and he brings together in a very clear manner 
a general^ survey of the relationship, or rather non- 
relationship, as he concludes to be the case. Thus 
he says, “it is highly probable that the direct effect 
of the spotted area is unimportant compared with the 
effects produced in our atmosphere by other causes.” 
In his final summing up he remarks that his opinion 
is expressed by Prof. Cleveland Abbe, who stated 
that : — “ The key to the weather problem is not to be 
found in the sun or indeed in any external influence, 
but that the solution is to be worked out by the 
conditions which hold in the atmosphere itself — con- 
ditions which can only be discovered by a thorough 
examination of the internal laws of motion, quite 
apart from any external forces which may modify 
the results.” 

In referring to the difficulties which are met with 
in examining the meteorological conditions on the 
earth’s surface, Prof. Brown points out that observ- 
ations made “ at one place should be kept separate 
from those at other places, for it is theoretically 
possible and even probable that a maximum at one 
place of observation may occur at the same time as a 
minimum at another place. For example, the yearly 
averages might show that a maximum rainfall in 
one place always occurred with a minimum rainfall 
in another and vice versd.^^ 

In the last quotation Prof. Brown makes a sugges- 
tive remark which recent work has shown to be an 
actual meteorological fact; it has already been com- 
pletely established for pressure, and must therefore 
hold good as regards rainfall, since the latter depends 
on the former. 

In the case of these variations of barometric pres- 
sure it has been shown, and referred to at some 
length in this Journal (vol, Ixx. p. 177, June, 1904), 
that there exists a barometric see-saw on a large 
scale the presence of which has been amply corro- 
borated by Prof. Bigelow, of the United States 
Weather Bureau. There seems little doubt 'that it is 
this pressure change that will eventually prove the 
, “key” to the situation, and its solar origin has 
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already been suggested in the changes in the frequency 
of prominences, which are, after all, allied to sun-spots. 

Up to the present time those who have been at- 
tempting to explain variations of weather on the 
supposition of solar changes have been looking for 
the effect of solar action as either increasing or 
decreasing simultaneously the rainfall over the whole 
earth. The consequence has been that a study 
of a great number of statistics has shown that in* 
some regions the rainfall varies directly with the 
number of sun-spots, and that in others the variation 
is inverse, while, again, in other parts there seems to 
be no apparent relation at all. In fact, these deduc- 
tions, though quite correct, have led to the conclusion 
that the solar connection is of a very^ questionable 
character, as it was considered impossible for such 
opposite results as the first two just named to have 
their origin in one solar change. 

It is the employment of this incorrect working 
hypothesis that has probably retarded the progress of 
the study of the connection between solar and meteor- 
ological changes. 

The now recognised existence of this barometric 
see-saw shows that the sun’s action must have a 
double effect on our atmosphere, and this of an 
opposite nature. Such a result is quite natural, and 
it is curious that use has not been made of it before. 

When it be considered that the amount of air in our 
atmosphere is a constant quantity, a greater piling up 
of it on one side of the earth must necessarily mean 
a diminution in the antipodal regions. If greater 
heating power of the sun takes place, then the atmo- 
sphere must also be heated to a greater extent, and 
consequently more intense up-currents of warm air 
are formed, resulting in more pronounced low-pressure 
areas. There must, however, be a compensating 
effect somewhere, and this is found on the opposite 
side of the earth when the previously heated air 
arrives, descends, and creates an area of excess 
pressure. ^ . 

This backward and forward transference of air 
becomes, therefore, of great importance in studying 
the weather changes in any one region, because the 
rainfall phenomena are so closely related to the 
pressure changes. 

Away from the middle portions of those two large 
areas which behave in this see-saw manner, the varia- 
tions of pressure should, and actually • do, have a 
different periodic nature. It is of extreme import- 
ance, therefore, when trying to trace the sun’s action 
on our atmosphere, to separate the regions over which 
the variations may be truly solar from those which 
exhibit variations modified by the mechanism of the 
atmosphere itself. 

There is therefore no reason why we should, take a 
pessimistic view of the attempts made to solve this 
fascinating riddle of the relationship between changes 
of solar activity and the vagaries of the weather. 
An enormous amount of accumulated material is ready 
for discussion, and efforts should be made to secure 
the continuity of these observations and at the same 
time to. coordinate the data along lines most suitable 
for this particular research. 

William J. S. Lockyer. 

THE SURVEY OF INDIAN 
nr HE extracts from the narrative reports of the 

A Survey of India for the years 1902-3 are con- 
tained in a thin and attenuated volume of soipe eighty 
pages, which, as compared with previous reports, re- 
presents the effects of Indian financial economy 
applied to one of its most mterestiog departnients., 

^ * Extracts fr6m tLe Narrative Reports of tine Survey of Triijia 
Season X902-3/' (Calcyitit : doyefnanent Printing, i^) ;^ce ysi. ^ 
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A committee is now sitting somewhere in India to 
•dlecide on the best method of increasing the efficiency 
of the Indian survey department from the point of 
view (amongst others) of the English expert. It may 
.be doubted whether the Indian surveyor has much to 
learn from the English expert, excepting in the science 
•of map reproduction; but it may be that the^ Indian 
financier will learn therefrom that the way to improve 
and develop a department is not to starve it under the 
pressure of each successive spasm of financial de- 
pression, but to give consistent support to its work 
in the field and encourage the- publication of such 
.results as are of worldrwide interest; Compare this 
half-starved production with the survey reports of 
North America, of Canada, of any Continental coun- 
try, or even with the intermittent publications of 
.South America, and it would really appear as if India 
■offered no field for scientific research that was ’worth 
a descriptive record. The report is unworthy of the 
'Government of India. 

There is apparently but one triangulation party 
.now existing in India which works on geodetic prin- 
ciples, and this is gradually pushing its network of 
triangles through Burma, giving a good basis for 
two topographical surveys to extend their minor 
triangulations and lay out a framework for detailed 
mapping. Only these two topographical parties 
figure in the report, and the narrative of their pro- 
.gress is confined to the dullest of all dull statistics. 
Yet one of them is working in^ the Shan States on 
the Chinese frontier, where, if anywhere in the 
-eastern world, there must be a most delightful field 
for new experiences and original observation. 

Of geographical exploration on or beyond the Indian 
frontier, or of scientific investigations in the Hima- 
layas, there is not a word in the report; nor, for that 
matter, is there the faintest reference to the solid 
work of the revenue and forest surveys which are 
spread in more prosaic form over half the continent. 
Possibly there may be much of really stirring narra- 
tive rendered by the officers concerned in trans-frontier 
work to which it is not deemed well to make any 
allusion. This is comprehensible on the grounds of 
political prudence, but the worst feature of this form 
of suppression is that it is apt to be permanent. A 
report once pigeon-holed in an Indian office might 
almost as well be solemnly committed to the earth 
with a spade. The man who wrote it, ’and who knew 
what he wrote about, leaves India at the mature age of 
fifty-five, and thereafter has nothing further to say to 
it. ' His opinion is never consulted, and it becomes 
merely a matter of academic interest to him to watch 
a new generation of frontier administrators flounder- 
ing along by the light of experiences gained, let us 
say, in...South Africa or in Egypt. He faintly wonders 
what has become of all the detailed information of 
the Indian frontier gathered in his time at the cost 
of so much labour and expense. 

' There is, however, doubtless much to be learnt from 
the series of tidal, levelling, and magnetic tables 
which take up nearly fifty of the eighty pages of the 
report, although it is not easy to recognise their 
claim to be considered narrative. Presumably these 
tables are published for the benefit of the compara- 
tively few men of science who are interested in these 
special classes of Jnv^stxgajtion , but they hardly seem 
to Justify the title of the report, and should certainly 
be preserved (as they probably are) in other forms 
more readily accessible for purposes of reference. 

’ There is an account ' of a local survey (including 
levelling operations) which was undertaken for the 
benefit of the salt revenue department in order to 
ascertain the source of the Sambhar Salt Lake water 
supply. The result of the investigation would have 
been interesting had it been stated. The lake was 
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surveyed thirty-eight wears ago,' and the source of 
supply carefully examined then.' Probably the report’ 
whs. pigeon-holed:. : i ^ 

It would be pleasant to congratulate Colonel I^onge 
on the success of hii . first administrative report as 
Surveyor-General of India, but, as a^ rnatter of fact, 
it is obvious that hardly even the skirts of narrative 
have been touched so far as the Survey of India is 
concerned, and.xv.e ..can. .only hope ..that there may b(‘. 
another and a more comprehensive report issued here- 
after in some oth^r form. ‘ l.H.H..,. 


NOTES. ■ , 

It cannot be too often emphasised that japan owes its 
triumphs chiefly to the adoption of the scientific spirit as 
the essential principle of national progress. The State 
that accepts this axiom of practical politics secures for 
itself a place among leading nations j while, on the othei 
hand, the country that gives little or no encouragement to 
science must fall behind in the future. The Paris corre- 
spondent of the Times states that this view is taken by 
M. Ludovic Naiideau, who, in the course of a Udogram 
from Tokio on the causes of the Russian defeat, re- 
marks “ It is now idle to attempt to hide the fact that 
never was the Russian lack of science, of the modern 
spirit, or, to speak frankly, of intelligence— never was the 
absence of training and of enthusiksm which retards the 
efforts of the whole Empire displayed in a more melan- 
choly fashion than in the Sea of Japan. All the Russian 
inferiority is in the intellectual sphere.’' We understand 
that even in the midst of the war, the' subject of education 
is being keenly discussed in Japan. In our own country 
it is necessary to urge that satisfactory provision for the 
future can only be made by taking a wide view of scientific, 
education, and by insisting that all who have the affairs 
of State under their control should possess such a know- 
ledge of the methods of science as will enable them to 
understand that the most potent factors of success in the 
arts of peace or of war arc scientific education and 
research. 

Under the name of the Potenti«i Organisation, an inter- 
national association has been formed with the object of 
establishing among nations a mutual ‘relationship and 
cooperation for the diffusion qf accurate information and 
unbiased opinion concerning international events and 
movements, and to combat narrow, prejudiced, and often 
interested views and news that contribute so much to 
international mistrust, and misunderstanding. It is pro- 
posed to publish throughout the world, through the medium 
of newspapers and reviews, statements of simple fact and 
expressions of opinion by eminent public men of all 
nations on all important political, social, philosophical, 
economic, scientific, and artistic questions, to present the, 
sincere views of experts, on all current international events, 
and to refute false or biased news and views calculated 
to spread error and to endanger the peace and progress 
of the world. A cosmopolitan alliance of this kind should, 
meet with many adherents in the world of science, in 
which the sole aims are the discovery of . truth and the 
extension of natural knowledge. W’e' trust that the 
organisation will do something to show that scientific 
culture is at the foundation of all national progress. 

Mr. Stanley Gardiner, leader of the Sladen Trust Ex- 
pedition for the exploration of the Indian Ocean between 
Ceylon and the Seychelles in H.M.S. Sealark, has sent 
Prof. Herdm'an a letter from Colombo (May 7) in which he 
gives the following provisional programme : — Leave 
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Colombo May 8, arrive Chagos Archipelago about May 20, 
and work there until about July 15; arrive Mauritius 
about August’ I, and stay until about August' 15; .arrive 
Seychelles about September 8, leave about September 15, 
and return there on October 15 after visiting, the. various 
Amirante Islands. A second steam-launch' . has been 
acquired, and, Mi*- Stanley Gardiner considers that he is 
now fully equipped for work. The expedition will probably 
be next heard of from Peros Banhos, which ought to be 
reached early in June. 

,A Reuter telegram of June r states that a severe earth- 
quake shock was felt in the morning of that day through- 
out the whole of iMontenegro. , . , 

We regret* to see the announcement of the death of 
Mrs. Emma' Hubbard, who at various times contributed 
to our correspondence columns interesting observrations, on 
natural history, .more particularly om the subject of birds 
and their ways. Mrs. Hubbard also did Useful service to 
science by indexing scientific works, among them being 
Sir Michael Foster’s “ Physiology ” and her brother’s 

Ancient Stone Implements.” 

The first International Congress of Anatomies will be 
held at Geneva, Switzerland, on August 7 to 10. The 
following national societies are to participate in this con- 
gress : — the Anatomical Society of Great Britain, the 
Anatomische Gesellschaft, the Association des Anatomistes, 
the Association of .American Anatomists, and the Unione 
Zoologica Italiana, The organisation of the congress has 
been entrusted to a committee representing these societies, 
and consisting of Profs. Minot, Nicolas, Romiti, Syming- 
ton, and Waldeyer. The presidents thus far named are 
Prof, Sabatier, of Montpellier; Prof. Romiti, of Pisa; and 
Prof. Minot, of Harvard. The congress owes its successful 
initiation largely to Prof. Nicolas, of the University of 
Nancy, to whom inquiries may be addressed. 

On June i the Prince of Wales paid a private visit to 
the Cotton Exhibition at the Imperial Institute, which is 
being held by the Board of Trade in conjunction with the 
British Cotton-growing Association. The exhibition, which 
has been arranged by the scientific staff of the Imperial 
Institute under the direction of Prof. Wyndham Dunstan, 
F.R.S., in consultation with Sir Alfred Bateman and Sir 
Cecil Clementi-Smith, the managing committee of the 
institute, is intended to show not only the progress of 
cotton cultivation on British soil, but also to indicate the 
stages in the conversion of the raw material into the manu- 
, factored fabric. Bulk samples of commercial cottons 
grown in different parts of the Empire are supplemented 
with small specimens arranged to sho\y the length- of 
staple, and are accompanied by photographs of cotton fields, 
ginneries, &c., and statistical diagrams and maps. The 
British Cotton-growing Association, in addition to their 
raw cottons, exhibit a unique collection of native textiles. 
The machinery .section includes models of Arkwright’s 
machines, a power-loom in operation, . and several testing 
machines. Manufacturing processes are illustrated bv 
specimens and explained by means of diagrams, and 
samples of goods produced by special processes, including 
the making of “ selvyt, ” are “on view. , ' , 

The weather report issued by the Meteorological Office 
for the week ended on June 3 showed that the rainfall 
since the beginning of the year had- only e.xeeeded the- 
average in the north of Scotland (e.xcess 5*4- inches) and 
in the north of Ireland (excess . o-S inch). The greatest 
deficiency was in north-east England (3*2 inches) and in 
the midland and southern counties (2 , to 2^6 inches). The 
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iheavy.' downpours in the early part of this week will have 
•contributed something towards making up the deficiency, 
lespecially in the eastern and southern parts of the kingdom. 
iThe 'Daily Weather Report of Monday last showed a great 
'change in the distribution of barometric pressure, there 
being a steady increase over the northern and north- 
western districts, and a shallow depression having formed 
over ‘France'. During the twenty-four hour's ending at 
;8h. a.mi on Tuesday, the rainfall was- continuous and . 
heavy over 'the south .and south-east of England, amount- 
ing to nearly 2 inches at Dungeness, 1-5 inches at Clacton- 
on-Sea, and to an inch in London, the rain "still continuing, - 
practically without cessation, during the whole of Tuesday. 
The heaviest falls reported for the twenty-four hours ending 
■8hi a.ra. on . Wednesday ‘were 0.57 inch in -London and 
nearly half an inch at Oxford and Bath. ■ 

The Engineering and' Mining Journal records that pay- 
able ore has been reached at the New Chiim Railway 
Mine, at Bendigo, Victoria^, at a depth of . 4:62 feet. This 
is the greatest depth at which gold mining has been carried 
on. It has, however, been exceeded at the Lake Superior 
copper mines. 

The plans have been completed for the fifteen-story 
building, to cost 195,000/., which Mr. Andrew Carnegie 
is to present to the engineering societies of New York. 
Adjoining it in the rear will be a thirteen-story house for 
the Engineers’ Club, which is to cost an additional- 
75,000?., and is also part of Mr. Carnegie’s gift. 

In the Engineer there is a long and interesting de- 
scription of the instructive case of models showing the 
construction of the leading, types of expansion and plain 
slide-valves lately placed on view in the Victoria and 
Albert Museum. The collection forms a complete record 
of the progress made in this important branch of steam 
engineering. 

It is reported in Engineering that the world’s copper 
production in 1904 amounted to 613,125 tons, the United 
States furnishing more than half the total. Great things 
in the way of copper production are expected from Alaska, 
where development is being carried on rapidly, especially 
in Tanana County. In the same journal, attention is 
directed to an important discovery of tin ore in the 
Vlaglaagte district of the Transvaal. The world’s sources 
of tin supply are so few that interest must always attach 
to reported new finds. 

"We have received a copy of a paper reprinted from the 
Transactions of ike Institution of Mining Engineers, read 
on January 10, by Mr. James Ashworth, on outbursts 
of gas and coal at the Morrissey collieries, in the Crow’s 
Nest Pass Coalfield, British Columbia; A huge outburst 
on November 18, 1904, caused the death of fourteen miners, 
and it is estimated that some 3,000,000 cubic feet of gas, 
at atmospheric pressure, were set free by the outburst in - 
thirty-five minutes. Mr.. Ashworth suggests that these 
unusually large outbursts may have some connection with 
the petroleum occurring in the district,’ 

At the forty-second general meeting of the Institution ’ 
of Mining Engineers, held in. London on June 2 and 3, 
several interesting papers were read. Mr. T. Y. Greener 
dealt with the firing of boilers by waste heat from coke 
ovens, Mr. M. R. Kirby described the compound winding 
engine at Lumpsey iron mine. Its steam consumption is 
only 38 lb. to 40 lb. per indicated horse-power hour. Mr. 
F. Hird gave the results of tests of the electric winding 
engine at Friedrichshall, and Mr. E. Loz^ described electric 
winding engines ; installed' . at French, collieries, , Mining ■ 
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education in the United States was discussed by Prof, H. 
Eckfeldt, and in New Zealand by Prof, J. Park. Coal 
mining in India was dealt with by Mr. T. Adamson, Mr, 

J, Jeffries described the occurrence of underground fires 
at the Greta collier\, New South Wales, Mr. W. C 
Blackett and Mr, R. G. Ware described a striking innova- 
tion in mining practice, the use of electrically driven 
mechanical conveyors for filling at the coaWace. Two 
years’ experience has shown a saving of 48 per cent, over 
the ordinary pick and shovel method. Lastly, Mr, A. R. 
Sawyer gave an account of the geology of Chunies Poort, 
Zoutpansberg, Transvaal, Incidentally, he mentioned some 
old copper workings where native copper occurs in some j 
abundance in dolomite. The proceedings terminated with 
a vote of thanks, proposed by Mr. Bennett H. Brough, to 
the Geological Society and to the Royal Astronomical 
Society for the use of their rooms for the meeting. 

In the Biologtsches Centralblatt of May 15 Dr, O. 
Zacharias brings to a conclusion his article on the relations 
of modern hydrobiology to fish culture and fisheries. Dr. 
G. Schneider also discusses the origin of species among 
cestode worms. He concludes that morphological variation 
in union with biological isolation through parasitism are 
insufficient to form species unless aided by physiological, 
that is, sexual, isolation. 

In the Nouveaux Mimoires of the Moscow Academy, 
vol, xvi., parts ii, and iv., the well known Russian ornith- 
ologist, Dr. P. Suschkin, commences an important work on 
the osteology of the avian skeleton, the second part, which 
is alone before us, dealing with the osteology and classifi- 
cation of the diurnal birds of prey (Accipitres). This part 
is illustrated with four plates of various parts of the 
skeleton. 

During a recent visit to the Victoria Falls of the 
Zambezi, Mr. W. L, Sclater, director of the South African 
Museum, obtained three fishes from that river which 
were sent to the British Museum for examination. One of 
these proved to be new, and is described by Mr. G. A. 
Boulenger in vol. iii., part vii., of the Annals of the South 
African Museum under the name of Paratilapia carlottae 
The genus is widely spread. 

We have received from the author, Mr. C. C. Hurst, a 
copy of his paper on experimental studies on heredity’ in 
rabbits, published in vol. xxix. of the Journal of the 
Linnean Society. The experiments were commenced in 
1902, with the object of ascertaining whether the Men- 
delian principles of heredity were applicable to animals as 
well as plants, the animals selected being the white Angora 
rabbit and the Belgian hare. The results confirm, and 
extend to rabbits, those already obtained by Prof. Cudnot 
in the case of mice, though it would appear that the 
heredity of Dutch markings in rabbits differs in some 
respects from that of the ‘‘ panachure ” in mice. 

In the Zoologist for May, Mr. J. H. Gurney records the 
early history of a young cuckoo. On May 22 last year 
a hedge-sparrow’s nest was found containing three eggs 
laid by the owner, and one egg deposited by a cuckoo. 
The cuckoo’s egg was of the ordinary brown type, present- 
ing no resemblance to the hedge-sparrow’s eggs. *On 
June 2 the young cuckoo and two hedge-sparrows 
were hatched, the^ third young hedge-sparrow, which had 
been hatched earlier, having previously disappeared. The 
next day the two nestling hedge-sparrows were found lying 
dead outside the nest. When one Was replaced, no attempt 
was made to eject it by the cuckoo. The same result 
happened when a 'young wagtail was put into the nest; 
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but when this was replaced by a young wren, the latter 
was ejected under the eyes of the observer in the usual 
manner. On June 122 the young cuckoo left the nest, 

In discussing certain habits of British bats in the eighth 
article of vol, xlix, of the Memoirs of the Manchester 
Literary and Philosophical Society, Mr, C, Oldham refers 
in the first place to the winter sleep, and points out that, 
from obseivations made in the disused copper mines of 
Alderley Edge, in the case of the long-eared bat this 
sleep is interrupted, the bats probably feeding at intervals 
on the insects which abound in the tunnels in winter, even 
if they do not venture forth into the open. The same is 
probably true of Dauben ton’s bat, the whiskered bat, and 
the lesser horse-shoe bat. There appears to be nothing to 
show that the bats occasionally seen abroad on mild days 
in winter are pipistrelles. Two popular fallacies are con- 
tradicted, firstly, that bats cannot walk, or can only 
shuffle awkwardly, along a flat surface, and secondly, that 
they cannot take flight from such a surface. The different 



Fig. I.— Lesser Horseshoe Bat in Repos^is, 


postures assumed by British bats in repose form the sub- 
ject of the plate illustrating Mr, Oldham’s paper. The 
lesser horse-shoe bat, of which one of the figures is repro- 
duced, recalls the posture assumed by the fox-bats, or 
flying-foxes, when at rest. The posture of ordinary bats 
is quite different, and it is a curious fact that while the 
lesser horse-shoe alights from the air in an inverted posi- 
tion, other bats, on first coming to rest, do so with the 
head upwards, and then reverse their position. 

The foregoing paper is supplemented by the observations 
of Mr. C. B. Moffat on the duration of flight among bats, 
published in the May number of the Irish Naturalist. In 
this communication it is shown that while the long-eared 
bat and the pipistrelle are all-night fliers, the hairy-armed 
bat only ventures forth for a short flight in the evening, 
and again shortly before dawn. The hairy-armed bat thus 
enjoys a daily rest of 21^ hours, taking all its exercise and 
its food in two periods (which in summer may be very 
dose together) of one and a quarter hours each. There 
is a suggestion that the great bat, or noctule, indulges only 
in an evening flight, but additional evidence is required 
before this can be definitely accepted, and it appears to be 
contradicted by certain observations which the author did 
not see soon enough to incorporate in his text. 
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NOt 1402 (vol. xxviii.), pp. 425-460, of the Proceedings 
of the US, National Museum contains descriptions by 
Mr. E. A. Mearns of new mammals from the Philippine 
Islands. The most interesting of these is a new genus of 
insectivore represented by Podogymnura truei. It is allied 
to Gymnura and Hylomys, and has a long hind-foot and 
a stout tail rather more than a third the length of head 
and body. Two tupaias are likewise referred to a new 
genus, Urogale, one of these having been previously de- 
scribed by Mr. O. Thomas as Tupaia everetti. They are 
characterised by the round tail. Several new genera of 
rats are likewise described, for one of which the author 
proposes the name Bullimus, a term, in our opinion, too 
like the familiar Bulimus. In vol. i., No. 6, of the Bulletin 
of the Brooklyn Institute, Dr. J. A. Allen describes a 
collection of mammals from Beaver County, Utah. 
Copies of three other American papers have been received 
during the current week. In the first, Bulletin of the 
Brooklyn Institute, vol. i., No. 6, Mr. C. Schaeffer records 
additions to the beetle fauna of the United States, with 
notes on some previously known species. In the second, 
Proceedings of the US. National Museum, No. 1400, Miss 
Richardson describes two new isopod crustaceans from 
California. In the third, op, cit No. 1401, Mr. T, W. 
Vaughan gives a critical review of the genera of the 
fungoid corals, with a tentative classification. 

When the ** Book of Antelopes ” was concluded in 1900 
the authors were unable to give any satisfactory account 
of Heuglin’s ** giant eland ” of the Bahr-el-Ghazal from 
the want of accessible specimens. Heuglin had described 
it in 1863, but had ‘based his description on a single pair 
of horns, and Schweinfurth, who had subsequently met 
with the same animal in Bongoland, had giyen very little 
further information about it except that it had stripes on 
its body. In these circumkances Messrs. Sclater and 
Thomas classed the giant eland of Central Africa as a 
subspecies of the common eland (Taurotragus oryx) under 
the name Taurotragus oryx gigas (‘* Book of Antelopes,” 
iv., p. 208). This splendid animal, which may be fairly 
called “the grandest of all the African antelopes, ”, has 
lately been re-discovered by Mr. A. L. Butler, the super- 
intendent of game preservation in the Anglo-Egyptian 
Sudan, who communicated a full description of it to the 
Zoological Society at a recent meeting. It appears, from 
the evidence given by Mr. Butler, that its nearest ally is 
the Derbian eland {Taurotragus derbianus) of Senegal, and 
not the typical T. oryx, and he therefore proposes to call 
it Taurotragus derbianus gigas instead of T. oryx gigas, 
This is probably correct, as the description given by Mr. 
Butler agrees very fairly in most points with the Derbian 
eland. But the giant eland appears to be a still larger 
and finer animal, with much stronger horns; its height at 
the withers is stated to be 68 inches. On this question we 
may shortly have an opportunity of forming an opinion, as 
Bimbashi Collins, of the Egyptian Army, who has himself 
shot two specimens of the animal, has sent the heads ^nd 
skins to Mr. Butler to be forwarded to England, where 
they will probably go to the Natural History Museum, at 
South Kensington. 

The question of the sleep of fishes was referred to 
' (p. 104) last week in our notice of the last voluine of the , 
“Cambridge Natural History.” Mr. F. Davis, writing 
from 49 and 51 Imperial Buildings, Ludgate Circus, , E^C-, I 
says that observations of inany varieties kept by him in 
, aquaria extending over a period ' of twe^y years show that 
iSshes do sleep. He has also observed wh^t . appealed : Ipo 
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be the play or sports of fishes, which probably serves the 
same biological ends as in the higher vertebrates. He 
remarks : — “ Apparently when kept in aquaria fishes only 
sleep during the hours of darkness. If an artificial light 
be thrown upon them they quickly regain consciousness.” 

We have received the annual report for 1903 of the 
Government bacteriologist and director of the laboratory 
(Mr. H. Watkins-Pitchford), Pietermaritzburg, showing 
that much good work is being done in the colony. It 
contains a valuable bacteriological report on the plague in 
Natal in 1902-3, 

The “ Nervous Diseases Research Fund ” has just issued 
its first annual report. The object of the fund is to pro- 
mote and carry on research into the origin and cure of 
diseases of the nervous system* The work is carried on 
at the National Hospital, Queen’s Square, W.C., and is 
under the direct supervision of the medical staff of the 
! hospital. During 1904, forty-eight autopsies were per- 
formed and the pathological condition investigated. Special 
attention has been directed to the study of a disease known 
as myasthenia gravis, which is almost invariably fatal, and 
about which little is known at present. 

The development of lenticels at points where the stress 
is small is discussed by Mr. J. A. Terras in an article in 
the Transactions and Proceedings of the Botanical Society 
of Edinburgh (vol. xxii., part iv.), and the origin of 
lenticels on roots is described in some detail. A first 
account of new species of flowering plants from the Re- 
public of Colombia, mostly collected by the writer, who 
accompanied Captain Dowding’s expedition in 1898-9, is 
contributed by Mr. T. A. Sprague to the same number. 

A RECENT leaflet issued by the Board of Agriculture and 
Fisheries furnishes an account of the life-history of the 
pine sawfly, Lophyrus pint, which attacks more especially 
the Scots pine and the black Austrian pine. Two broods 
develop in the year, the first in May and the second in 
August. The larvae are the source of damage, as they 
devour the pine needles. Amongst the animals which feed 
on the larvae are mice, squirrels, goatsuckers, and 
starlings, also numerous ichneumon flies. In plantations 
the best remedy is to kill the larvae by hand, but as a 
spray for ornamental trees in parks and gardens, hellebore 
essence or arsenate of lead is recommended. 

Although the investigation of the gametophytes and 
[ embryo of the gymnospermous genus Torreya has not 
I yielded the critical results which had been expected, several 
I interesting taxonomic characters were observed by Dr. 
j J. M. Coulter and Mr, W. J. G. Land, and are described 
in their account of Torreya taxifoUa in the Botanical 
Gazette (March). The archegonium initial is differentiated 
very early, while most of the endosperm develops after 
fertilisation, A pro-embiyo of twelve to eighteen cells 
completely fills the egg and persists through the winter, 
until in the spring the siispensor elongates, and later the 
ruminated appearance of the endosperm becomes apparent. 
Rumination is shown to be due to the unequal resistance 
offered by the perisperm in different parts of the seed to 
the encroaching endosperm. 

, The report of the Meteorological Commission of Cape 
Colony for the half-year ending June 30, 1904, has been 
,,recrived. /nie usual tables of rainfall, temperature, 
at vatrioiis stations :will not be published liptil, the .issue' hf 
the next half-yearly report,^ s6 that the data m^ay; be cd^ 
parahie widi'; tki- ihfo^TO'k^on ‘Contained' '.ih':; prev'iops ■ 
"jepqri:^*' tables ■"abpre , to, ^ 
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prcsient i&sue' contains a very, valuable series ’pf’ twe'rity-. 
three tables prepared by the secretary (Mr. C. M. Stewart) 
showing.' the. characteristic features 'of the winds at the' 
Cape Observatory. during the .five years 189O-1900, arranged 
under sixteen points of the compass, and referred to various 
elements, c.g. temperature., humidity, &c., and giving . the 
percentage of relative wind-frequency and \<Mnd-force ',at 
various hours, . 

•AVE^have- received a copy of the report of the director- of' 
the Philippine Weather Bureau -for the year ending August - 
31, 1904 (reprinted from the report of the Philippine- Com- 
mission, .part ii.).' We have frequently had occasion to 
refer to the useful work ■ of this organisation, and the- 
valuable researches and publications of the Rev. J. Algu^, 
S.J.,, particularly in respect of the cyclones in the Far East. 
The. central office performs a large amount of work 
gratuitously for, observers on land and .sea, by adjusting 
and comparing instruments ; this is generally only known 
to r those benefited. The director states that the weather 
bureau, is never closed ; the chief officials live at the observ- 
atory, . and are ready to attend • any call at all hours, 
especially iii'quiries by officers of ships, if they wish for 
information as to the conditions of weather. In addition 
to the regular work, ' telegrams are constantly exchanged 
between the provinces, China, < Formosa, and Japan, and 
when bad weather is impending special warnings are dis- 
patched 'to the points threatened. 

The annual summary of the Monthly Weather Review 
of the U.S. Weather Bureau for 1904, containing a useful 
subject, author, and title inde.x of the papers published 
in the monthly parts, and an annual climatological 
summary of the observations made at the Weather Bureau 
stations, has just reached us. Weather forecasts 
for thirty-six and forty-eight hours in advance have been 
made daily throughout the year for each State, and special 
warnings of gales on the sea coasts have been issued 
when necessary. In a number of in.stances, the chief of 
the Weather Bureau states, European shipping interests 
were, notified of the character and probable course of severe 
storms that were passing eastward from the American 
coast. The warnings and indications of the movements of 
W'est India hurricanes have evidently been the means of 
saving a large amount of property and a number of lives, 
and their value *has been acknowledged by the Press, and 
also by the President of the Jacksonville Board of Trade, 
who States that the warnings to vessels not to leave port 
prevented serious disasters. Prof, W. L. Moore expresses 
the hope that the time will come when it will be possible 
to forecast the weather generally for coming seasons, but 
tlfaf. time has not yet arrived^ ’ Valuable researches are 
being made at Mount Weather Observatory, Virginia, 
where it is proposed, inter alia, to discuss meteorological 
observations from the point of view of their relations to 
solar phj^sics, and to select, meteorological and magnetic 
elements and compare them with solar observations. 


In the current number of the Compies rcndns of the 
Paris Academy of Sciences M. Guyou gives an interesting 
account of the utilisation of the telephone system for the 
exact transmission of time. The experiments were under- 
taken bj: the Observatory of the Bureau des Longitudes 
at the request of the Chambre syndicale de FHorlogerie, 
and after a preliminary trial in the Paris area were ex- 
tended to the w’hole French system. The transmission of 
the time by a verbal signal not being sufficiently exact for 
the purpose, by means of a specially arranged microphone 
each beat of the pendulum ,of the standard clock in the 


NO. 


1858, VOL. 72] 


observatory could ' be heard inf the ' .telephone .receivin',.! the 
.operator 'at the sending end merely . counting due or> two 
beats-. On May 25 the destroyer EscopcUc, whilst i\t .Brest, 
was able, to regulate its chronometers ‘directly against ihi* 

■ standard clock of the Observatory of Montsouris- with an' 
:accuracv of about 0 i. to d-2 second. As M. Guyim points: 
lo'ut, owing to the wide extent of the telephone :system at. 
ithe present time, this mode of transmitting the time o’ught 
to be'of considerable service. ■ . • 

: k’ KungL Svenska Vetensk. Akad 7 f«ndL;'(Band 38, 
No. 5) Dr. Hasselberg give.s the results ot an investigation 
' of the arc spectrum of tungsten. The region he has studied 
extends from A 3477 to A 5^92- is a continuation of 

the verv useful series of publications, by the same spectro* 
scopist relating to the arc spectra of metals. , The elimin- 
ation of lines due to impurities was done by comparing the 
tungsten spectrum with those of dthei metals taken undet 
similar conditions. ' In cases of ‘close agreement between 
tungsten 'lines and* those of ‘other’ metals a special study 
was made of the lines with the object of establishing their 
coincidence or non-coincidence, and in the former case the 
probable origin of tpe common line was,. determined from 
a consideration of the relative intensities in the two spectra. 
In a comparison c.olumn'are given the lines recorded by 
Messrs. Exner and ’ Haschek for the same element. , The 
.strongest lines of this metal have been carefully compared ' 
with the Fraunhoferic lines, and cases of coincidence and 
probable identity noted. , 

In our issue of July 28, 1904, we noted that Dr. H. M. 
Reese, of Yerkes Observatory, had published the results 
of some observations of “enhanced’^ lines in the Fe, Ti, 
and Ni spectra, wherein he supposed that he had dis* 
covered some enhanced lines not included in Sir Norman 
Lockyer’s lists. In the current number of the Astro- 
physical Journal Mr. F. E. Buxandull. comments on Dr. 
Reese’s results,' and show.s that in a great number of cases 
there is no evidence of enhancement in the Kensington 
photographs. * For example, the comparative tables given 
show for each element that of the seventy enhanced .lines 
discovered by Dr. Reese for iron, fifteen arc actually 
stronger in the arc than in th(‘ spark spectrum, twenty- 
five are equally strong in both spectra, twenty do not occur 
in either spectra on the Kensington grating spectrograms, 
whilst six are so slightly “ enhanced ” as to leave it 
doubtful as to whether they should be included in this 
category. It seems probable that Dr. Reese was misled 
by comparing two spectra of which the spark was generally 
the stronger, for he especially remarked that only one line 
was stronger in his arc than in his spark spectrum. 

We have received from the Bureau of Mines of Ontario 
an interesting memoir on the limestones of the province 
by Mr. Willet G. Miller, the provincial geologist. It 
covers 143 pages, and contains a number of excellent 
photographs of the principal quarries. It shows clearly 
where limestones of various chemical compositions are to 
be found, and gives a concise account of the uses of lime- 
stone and lime at the present time. Hitherto it has hardly 
been realised that limestones form an important part of 
the mineral resources of Ontario, and this well arranged 
collection of analyses of limestone and of descriptions of 
quarries cannot fail to prove of value to all interested in 
the important industries that depend upon limestone as a 
base. • ^ 

Messrs. Iliffe and Sons, Ltd., have published a little 
book on practical fra:^e-makmg by Colonel W. L. Noyerre ; 
the, price is is, net. : 
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OUR ASTRONOMICAL COLUMN. 

Photographic Reality of the Martian Canals. — No. 
4021 of the Astronomischc Nachrichtcri contains a telegram 
dated May 28 from Mr. Lowell to Prof. Pickering in 
which the former states that several of the canals on Mars 
have bef‘n photographed by Mi'. Lampland. . Amongst 
•others, Nilo Syrtis, Casius, Vexillum, Thoth, Cerberus, 
Helicon, Styx, Chaos, and Liecleus (? Libneus) are shown 
•on the negatives, some appearing on more, than twenty 
plates. 

Discovery of Saturn's Tenth Satellite. — A brief note 
in No. 4015- of the Astronomischc Xachrichten states that 
Saturn’s tenth satellite was discovered from an examin- 
ation of several plates taken with the 24-inch Bruce tele- 
^'cope -which were selected from those used in the deter- 
mination -of the orbit of Phoebe. 

The hew satellite appears on thirteen plates. The 
■orbital motion is direct and the period is twenty-one days, 
therefore the satellite is apparently a little nearer to Saturn 
than is Hyperion. 

Jupiter’s Sixth and Seventh Satellites. — An abstract 
from vol. xvii. of the Publications of the Astronomical 
Society of the Pacific, appearing in No. 4015 of the Astro- 
nomische Nachrichten, contains an -account by Prof. Perrine 
of the observations so far made of Jupiter’s sixth and 
seventh satellites- 

The former can be photographed in ten minutes with 
the Crossley reflector, and thirty-six plates have been 
obtained. A preliminary investigation of the orbit shows 
that the inclination to the ecliptic and the planet’s equator 
is about 30°, and that the satellite has a period of about 
,250 days, with a mean distance from the planet of 7,000,000 
miles. The direction of the orbital motion still remains 
uncertain. The brightness of the satellite indicates a 
diameter of about 100 miles, or less. 

On examining the plates taken for the sixth satellite 
on January 2, 3, and 4, a much fainter object, also 
apparently belonging to Jupiter, was discovered, which was 
then situated N. and W. of, and was moving towards, the 
planet. Subsequent observations, which, owing to the 
satellite’s faintness, were much more diflicult to make than 
in the case of the sixth satellite, confirmed its dependence 
upon Jupiter, This object was not shown on the negatives 
taken for the sixth satellite during December, being just 
outside their field, but altogether twenty observations have 
been made, the last on March 9. 

Apparently the orbit of the seventh satellite is quite 
eccentric, with a mean distance from the planet of about 
6,000,000 miles and a period of about 200 days. The 
inclination of the orbit to the plane of Jupiter’s equator 
is about 30°, but the direction of the orbital motion is 
as yet undetermined. The photographic magnitude of the 
seventh satellite is not brighter than the sixteenth, and 
on comparing this with the magnitudes of other satellites 
and of asteroids a diameter of about 35 miles is deduced. 

Prof. Perrine suggests that the large inclination of their 
orbits indicates that neither of these bodies were originally 
members of Jupiter’s family, but have been “ captured ” 
by the planet. 

Stjvrs with Spectra of the Orion Type. — In No. 2, 
vol. Ivi., of the Annals of the Harvard College Observatory, 
the distribution of stars having class B dr Orion-type 
spectra is- discussed, and all known stars of this type 
placed in a catalogue, in order of R.A., the position 
(1900-0), magnitude, exact type of spectrum, and the 
galactic longitude and latitude being given for each star. 
Considerably more than. 30,000 spectra have been examined 
by Mrs. Fleming in connection with the Henrj Dr-aper 
memorial work, and’ of these 803 are included in the pre- 
sent catalogue. 

As a distinctive feature of these stars is the helium 
indicated in their spectra, the allocation of them with 
regard to galactic longitude and latitude really indicates 
the distribution of helium in the universe. On thus 
classifying them, it is found that on dividing the sky into 
■equal areas the galactic latitudes of which are included 
between -1-90° and +30°, +30° and 0°, o® and .—30°, and 
r-30° and —90°, the numbers of well marked helium stars 
: in these divisions are 22, 219,- 509, and 53, or 3, 27, 63, 
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and 7 per cent, of the total respectively, nine-tenths of 
them being' within 30® of • the galactic equator. A 
congregation in ' certain ‘galactic longitudes i.s also in- ' 
dicat'ed. Thus* between' ibo° and' '340°- there* are 613, or* 
7S per cent, of the total; of these stars. About one-quarter 
of the whole number are contained in four regions having 
a total, area of 790 square degrees, or less than one-fiftieth 
of the sky. One of these four regions is near to the 
variable star I Carinoe, and lies almost wholly within the 
constellation Argus. As this Argus region contains nearly 
three times as many “ Orion ” stars as does ‘the Orion 
region, Prof. Pickering suggests ■ that “ Argiis ” stars 
would have been a more suitable generic ’name* for the 
class of stars having spectra of this (B) type. He. states, 
however, that the nebula of Orion appears to be the start- 
ing-point, or origin, of class B stars, twenty" of which are* 
situated within 1° of 8 Orionis, that is to say, nearly as 
many as are contained in the region between galactic 
latitudes +30° and -4-90°, although the area of the latter' 
region is three thousand times as great. 

Arranging them according to magnitude, it is found that 
most of this class are bright stars, only i in 20 being of 
the sixth or fainter magnitudes. 

The Motion of the Tail of Borrelly's Comet (1903 iv). 
— From the examination of a number of photographs" 
obtained by different observers during July, 1903, Prof. 
Jaegermann, Moscow, has compared the relative motions 
of the different sections of the tail of coniet 1903 iv in 
regard to the movements of the comet’s nucleus and to 
the sun. After analysing the velocities and movements de- 
termined, he has arrived at the conclusion that in this 
case light-pressure, acting in the sense of Arrhenius’s 
hypothesis, was not the determining factor in the formation 
of the several tails, for a pressure sixty times greater than 
gravity would have to be assumed. If the light-pressure 
hypothesis be retained, the assumption must be made, 
according to Bredichin’s idea, that the tail-matter con- 
sisted of gaseous molecules, and that its illumination was 
due to the fluorescence of highly illuminated gases, such 
as has been experimentally demonstrated by Lommel, 
Wiedemann, and Schmidt. 

The existence of a repulsive force, other than light- 
pressure, was demonstrated by Bredichin in comet 
Rordame (1893 ii), by Prof. W. H. Pickering in comet 
Swift, and was confirmed by Prof. Jaegermann in a pre- 
liminary investigation concerning the denser parts of the 
tail of comet' Swift, 1892 i. 

Double Star Observations. — The results of a series of 
observations of double stars made at Kirkwood (Indiana) 
Observatory are given in No. 4022 of the 'Astronomischc 
Nachrichten. The observations were made ,by Mr. J. A. 
Miller and Prof. \V. A. Cogshall with a 12-inch refractor, 
and the B.D. and A.G. numbers, the 1S75 position, the 
magnitudes, and the measured position-angle and distance 
are given for each of 114 double stars. 

The objects observed were selected from those noted as 
double by the Leipzig observers when preparing the A.G, 
catalogue for the zone +10^ to +15°, and, with few excep- 
tions, they have not been measured elsewhere. Some few- 
stars suspected by the Leipzig observers as duplicate could 
not be seen as such by the Kirkwood observers, and one 
or two of the sets of measures refer to newly discovered 
double stars. 


THE ROYAL OBSERVATORY, GREENWICH, 

O N Saturday last, June 3, the Board of Visitors made 
their annual inspection of the Royal .Observatory, 
Greenwich, but unfortunately, through ill-health, the 
A.stronomer Royal was not able to be present. The follow- 
ing Js a. brief abstract of the report whicji was submitted 
to the visitors. 

Very great progress has been made in the observation 
of the reference stars for the’ Greenwich section of the 
Astrographic Catalogue, about 9500. observations of R.A- 
and N.P.'D. having been added during the year. The 
comparatively few observations required to secure 
observation? of each of the .reference starst (more than; 
io,obo. in , number) will easily be obtairied by the end of. 
the year, as there are only 5 stars requiring three oh^n*- 
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ations, 100 requiring two, and 1500 requiring one observ- 
ation only in order to carry out the programme. In fact, 
it may be taken that the observations for this catalogue 
are practically completed. The catalogue, which will be 
terminated this year, will contain, besides the reference 
stars for the Astrographic Catalogue, the 834 zodiacal 
stars given in the Nautical Almanac for 1897. 

It is proposed to begin next year a new nine-year cata- 
logue of the stars of magnitude 9-0 and brighter between 
the limits +24° to -1-32® of N. declination, this being the 
Oxford astrographic zone, for which they serve as refer- 
ence stars. The re-observation of these stars, which for 
the most part fall within the Cambridge zone of the 
Astronomische Gesellschaft Catalogue, will afford valuable 
data for their proper motions, besides giving fundamental 
positions for the Oxford astrographic plates- 

The comparison between theory and the Greenwich 
meridian observations of the moon from 1750 to the present 
time, undertaken by Mr, Cowell, has been completed for 
the longitudes, and the discussion from 1847 to 1901 is 
completed for the latitudes. The only point left outstand- 
ing is the motion of the node, for which it is necessary 
to discuss as long a series of observations as possible. 
The results obtained for the longitudes are summarised in 
a series of papers in the Monthly Notices of the Royal 
^Astronomical Society. In particular, the paper in vol. 
Ixv., No. 2 (1904 December), gives the coefficients of 145 
terms as obtained directly from observation, with a com- 
parison with the theoretical coefficients given by Hansen, 
Delaunay, M. Radau, and Dr. Hill. The' publication of 
the details of the whole investigation will be shortly 
proceeded with. 

The re-reduction of Groombridge’s observations was 
completed at the date of the last report, and during this 
year the printing of the results has been pushed on. The 
introduction has also been prepared for press. A dis- 
cussion of the proper motions determined by comparison 
with modern Greenwich observations, and a determination 
of the constant of precession and of the direction of the 
solar motion by Mr. Dyson and Mr. Thackeray, are given 
in the Monthly. Notices of the Royal Astronomical Society, 
March. 

The altazimuth has been in regular use throughout the 
year, and a second determination of the pivot errors has 
been made, and also observations for obtaining the value 
of one revolution and errors of the screw of the telescope- 
micrometer have been completed. 

The observations of the moon, both in and out of the 
meridian, seem very satisfactory as shown by the agree- 
ment between the two instruments, the transit circle and 
the altazimuth. 

The 28-inch refractor has been employed, as was the 
case last year, for micrometric measurements of double 
stars, the total number measured being 603. Of these, 143 
have their components less than 1^*0 apart, and 60 less 
than 0^*5. A marked deterioration of the images of the 
stars led to an examination of the lenses, and the suspected 
tilt between the components was corroborated and 
remedied. 

Sixty-five photographs of Neptune and its satellite have 
been secured with the 26-inch refractor, while, with the 
30-inch reflector, numerous photographs of minor planets 
and comets a, h, c 1904, and a 1905, have been obtained. 

At the ckite of the last report, 119 plates taken of Eros 
with the astrographic equatorial, and 55 taken with the 
Thompson equatorial, had been measured. During this 
year the remainder of the photographs have been measured, 
making in all 19S with the astrographic equatorial and 
152 with the Thompson instrument. The reduction of the 
measures is in a satisfactory state, and it is expected that 
It will be completed in two months for both sets of 
photographs- 

The ^trographic equatorial has been employed mainly 
obtain photographs to replace chart plates which show 
slight photographic defects unsuitable for production of 
enlarged prints- 

The measurement of the catalogue plates for the Green- 
wtcffi section is now completed. Since the last report 
47,200 measures of pmrs of images (6m. and 3m,) have 
been made. The number of plates measured in the year 
is, 102, covering 128 square degrees between declination 
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83® and the pole. The number of plates measured up to 
the date of last year’s report was 1051. Adding the loz 
plates measured this year, the total number of plates 
measured is 1153, being the 1149 of the Greenwich section 
-I- 4 additional photographs of the polar field. 

For the year ending 1904 December 31, Greenwich photo- 
graphs of the sun have been selected for measurement on 
209 days, and photographs from India and Mauritius (to 
fill up the gaps in the series) on 15 1 days, making a total 
of 360 days out of 366 on which photographs arc at 
present available- Photographs were taken in Mauritius 
for three of the six days yet unrepresented, and may be 
received in due course. 

The solar activity has shown a great increase during 
the year ending 1905 May 10, and the sun has not been 
free from spots on a single day during that period. The 
mean daily spotted area for 1904 was more than half as 
great again as that for 1903, and early in the present year 
a number of exceptionally large groups was observed. 
The group which was seen first on the east limb on 190$ 
January 28 had a greater total area than any other group 
which has been photographed at the Royal Observatory. 

The principal results of the magnetic elements for 1904 
are as follows : — 

Mean declination 16® iS'‘oWest, 

r 4"0i66 (in British Units). 
Mean hoiizontal force | j Uni,s). 

Mean dip 3 needles) ... 66® 57 ^ 

In 1904 there were no days of great magnetic disturbance 
and eight of lesser disturbance. 

The mean temperature for the year 1904 was 49®-8, or 
o°-3 above the average for the fifty years 1841-90. During 
the twelve months ending 1905 April 30 the highest* 
temperature in the shade (recorded on the open stand in 
the magnetic pavilion enclosure) was 9i®'0, on August 4- 
On the same day the highest temperature in the Stevenson 
screen in the magnetic pavilion enclosure was 89®-5, and 
in the observatory grounds The lowest temperature 

of the air recorded in the year was 19®-$, on January j. 
During the winter there were thirty-nine days on which 
the temperature fell below 32®-o, being seventeen less than 
the average number. 

The mean daily horizontal movement of the air in the 
year ending 1905 April 30 was 280 miles, which is 2 miles- 
below the average of the preceding thirty-seven years. 
The greatest recorded daily movement was 867 miles, on 
November 9, and the least 49 miles, on December 22. 
The greatest recorded pressure of the wind was 23*5 lb. 
on the square foot, on March 12, and the greatest hourly 
velocity 45 miles, on December 30. ‘ 

The number of hours of bright sunshine recorded during 
the twelve months ending 1905 April 30, by the Campbell- 
Stokes instrument, was i486 out of 441:7 hours during 
which the sun was above the horizon, so that the mean 
proportion of sunshine for the year was 0*333, constant 
sunshine being represented by i. 

The^ rainfall for the year ending 1905 April 30 was 
20*21 inches, being 4*33 inches less than the average of the 
fifty years 1841-90. The number of rainy days was 153. 
This small . rainfall may be contrasted with the heavy 
rainfall of 35*42 inches in the corresponding period last 
year. The most striking contrast is obtained by com- 
paring the rainfall for the year commencing 1903 March i, 
which was more than 37 inches, with that for the year 
commencing 1904 March i, which was less than 17^ 
inches. This dry period of twelve months was followed 
by a heavy^ rainfall in 1905 March, which exceeded 3^ 
inches, and is the greatest amount recorded in March since 
1851. 

The^ printing of the Paris-Greenwich longitude deter-, 
mination, 1902, is practically complete. The Killorglin 
longitude is the only determination which still requires to, 
be^ printed to complete the volume of longitude determin- 
ations, which will contain the determinations Paris-Green- 
wich made in 1888, 1892, and 1902, of Greenwich- 

Waterville-Canso-Montreal made in 1892, and of Green- 
wich-Killorglin made in 1898. 

The re-reduced Groombridge Catalogue is nearly com- 
pletely printed, with the exception of the introduction, 
which is ready for the press. 
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Provision has been made in the Navy Estimates for the 
.observation of the total solar eclipse of 1905 August 30 
by a party of three observers on the coast of Tunis, where 
the weather conditions are promising. It is proposed to 
take photographs of the corona for detail and extension 
with the Thompson 9-inch coronagraph, the 13-inch astro- 
graphic refractor, and the 4-inch Dallmeyer rapid recti- 
linear lens, and also photographs of the spectrum with 
the two spectroscopes lent by Major Hills, R.E., as in 
1900 and 1901. 


THE OPTICAL CONVENTION. 

'^HE optical convention has just concluded a very 
successful meeting extending over four days ; the 
exhibition and the papers attracted numerous visitors from 
all parts of the country. The papers led to much valuable 
discussion. An account of the exhibition and the presi- 
dent’s address appeared in last week’s Nature. 

The first group of papers dealt with the design of 
optical and scientific instruments. The Gauss theory 
was entrusted to Mr. Conrad Beck, who considered the 
theory of the equivalent planes of complete optical instru- 
ments ; he dealt more particularly with the complete 
microscope in relation to its ** working distance.” 

Dr. Drysdale gave a general account of the aberrations 
of lens systems, submitting a classification and specifi- 
cation of the various aberrations to obtain an expression 
of opinion from those working at the subject. Mr. 
Chalmers gave & graphical method of representing the 
results of calculations of lens systems, and a modification 
of the Hartmann system of testing to permit of measuring 
and expressing aberrations in exactly the same form. 
This should make it possible to obtain the relation between 
the definition and the measured or calculated aberrations. 
In the discussion Mr. Carson pointed out the importance 
of the relative intensity of the image disc and the aberration 
patch in estimating the performance of lenses. 

Mr. Walter Rosenhain criticised the mechanical design 
of certain types of instruments; he showed that, in many 
cases, the ideals of the instrument maker were in conflict 
with sound engineering principles, and suggested directions 
in which improvements might be looked for. 

DifiFraction in optical instruments was discussed by Mr. 
J. W. Gordon in an important theoretical paper; his con- 
clusions, which would modify many of our ideas on optical 
systems, are now being submitted to a definite experimental 
test. 

A group of papers ^ related to interference phenomena. 
Mr. J.^ Rheinberg exhibited a method of producing achro- 
matic interference bands which is likely to have numerous 
applications. Mr. Stansfield described a simple form of 
Michelson interferometer specially suitable for demonstra- 
tion. Prof. Watkin and Mr. Morrow exhibited their 
apparatus for calibrating extensometers by observing the 
displacement of interference bands. 

Mr. Twyman described the manufacture of the Echelon 
spectroscope, stating the accuracy required in the plates 
and the^ precautions used to obtain it. This apparatus 
was exhibited and compared with the Lummer parallel 
plate ” arrangement for obtaining resolution of spectrum 
lines. Mr. Blakesley discussed the various forms of prism 
which could be used in constant deviation spectroscopes 
and some of their applications. Mr. Newall dealt with 
astronomical spectroscopes, demonstrating that the limits 
of usefulness of the present type of spectroscope were 
almost reached in the case of faint stars, as the intensity 
of light necessary for photographing their spectra can only 
be obtained at the sacrifice of the purity of the spectrum 
or the certainty of identification of the lines, and that no 
very marked improvement is likely to be obtained from 
the use of larger objectives, on account of the increased 
absorption in the prisms required. He suggested the use 
of gratings. 

Lord Rayleigh dealt with the subject of polish, pointing 
out the distinction between the process of grinding, which 
consists of the removal of comparatively large flakes, and 
- that of polishing, which he regards as molecular, the rough- 
nesses of the surface being reduced to dimensions smaller 
thhni the wave-length of light. Experiments on file thick- 
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ness of glass removed by polishing and by etching with 
hydrofluoric acid under various conditions were illustrated. 
In the discussion Mr. Walter Rosenhain cited evidence to 
show that the surface flow which has been recognised in 
the polishing of metals also occurs in glass. 

Mr, Walter Rosenhain dealt with the possibilities of 
progress in optical glass ; he described the limitations to 
the production of vitreous fluxes of extreme properties, and 
advanced the view that media of widely different optical 
properties could only be obtained by the production of large 
homogeneous crystals. Physicochemical considerations were 
cited to indicate lines upon which this difficult problem 
might be solved. 

A number of instruments for optical measurements were 
described, Prof. Poynting exhibiting his form of parallel 
plate micrometer, Mr. Blakesley described his apparatus 
for the measurement of focal length of lenses, with appli- 
cations to other optical measurements. Mr. Chalmers de- 
scribed a new form of refractometer for obtaining the 
refractive index of glass in lens form. The lens is inserted 
in a trough containing a suitable transparent liquid, and 
the difference of the refractive indices is deduced from the 
approximate curvatures of the lens and its power in the 
liquid, with an accuracy comparable with that of the best 
refractometers. 

Mr. Baugh described the use of invar tapes for base- 
line measurements. 

Dr. Drysdale discussed the requirements of small tele- 
scopes and binoculars, with special reference to the field 
of view and illumination of the image. He indicated the 
method he had employed in calculations for prism 
binoculars, showing how he had been led to use glass of 
high refractive index for the prisms. He described a special 
form of photometer for determining the absorption in 
binoculars. 

Mr. A. C. Jolley gave a critical review of photometric 
standards and apparatus; he described a modification of 
the Violle platinum standard, and discussed the difficult 
problems connected with heterochromatic photometry ; his 
results indicate that the accuracy claimed by Sir W. Abney 
is far too high, especially when readings by different 
observers are compared. He concludes that a discrimin- 
ation photometer is the most trustworthy instrument for 
comparing different colours. 

Mr, Milne exhibited his new form of spectrophotometer. 
The apparatus is especially suitable for determinations of 
the absorption of light of specified wave-length by liquids. 

Mr. Bull discussed the theory of tricolour filters, plates, 
and inks. He concluded that it was most satisfactory to 
adjust each independently of errors in the adjustment of 
the others. The filters should have a certain amount of 
overlap, the colour of the overlap of two filters being the 
colour of the printing ink corresponding to the other 
filter. 

Mr. Crawley discussed the limits of stereoscopic vision; 
the results of his measurements point to a much greater 
accuracy in judging distances by stereoscopic effect than 
is generally admitted, 

Mr. H. L. Taylor discussed the effects of astigmatism 
on the accommodation of the eye. Two new forms of 
ophthalmometer were demonstrated, one being the Ettles- 
Curties, which is valuable for the perfection of its 
mechanical adjustments, and the use of complementary 
colours for the mires; it is so arranged that the corneal 
microscope can be readUy attached. The ophthalmometer 
shown by Mr. Sutcliffe contains a number of variations 
from ordinary forftis ; the mire is an almost complete ring 
illuminated by a special lamp, and the method of doubling 
the image is novel. 

Dr. Walmsley gave an account of the attempts which 
have been made to provide technical education for those 
engaged in the optical industry, and the existing facilities ; 
he outlined the scheme for the establishment of a British 
Institute of Technical Optics. The convention decided to 
memorialise the Londoii County Council to support the 
scheme. . 

Major-Genetal Waterhouse gave an account of the hi^ory; 

In t& ev^in^ ilectur^"^; Prof. Silvanus p., Thomp^h ^ve 
a most inteir^ting acemint of tibe, yajrioii:s, foi^s of , Hicbl’'s 
prism '".and ' 
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AGRICULTURAL NOTES. \ 

HE annual report of the Transvaal Department of 
Agriculture for 1903-4 is a volume of more than 400 
pages, which contains, in addition to an introduction by 
the director, reports on the fourteen sections into which 
the work of the department falls. In discussing the 
personnel of the department, the director refers to the 
difficulty of obtaining expert assistants, a difficulty which, 
so far as , agriculture is concerned, exists in all countries 
supplied from Britain, and even in .such countries as the 
United States, where the training of the expert receives 
more attention than it does here. Many of the chief 
positions in the Transvaal department have now been 
-filled up, but assistants are still required, and as the work 
expands it is probable that a considerable number will be 
engaged. The report states that men for scientific work 
“ will doubtle.ss best be obtained from amongst students 
who have had good careers at one or other of the universi- 
ties, and who have done a certain amount of research 
after taking their degree. A thorough grounding in pure 
science is a sine qua non, and if they are not acquainted 
with the applied side of Science, this knowledge will have 
to be acquired in our laboratories whilst acting as 
assistants to the Chief of their particular Division.” 

The above named report contains many interesting para- 
graphs, Here is one that appears under the heading 
” Farmers^ Cooperative Experiment Reports ” :-7-From 
General Louis Botha, Pretoria, “ They (mangels from 
England sent for trial by the Department) do not grow so 
quickly as other sorts of root-crops, but if sown early they 
will grow splendidly and give a good winter crop in May ; 
therefore I ordered a big quantity which I intend to use 
this year.” 

In papers contributed to the first four parts of the 
Agricultural Journal of the Cape of Good Hope for the 
• current year, Mr. D. E. Hutchins, conservator of forests 
at Cape Town, makes out a strong case for the extension 
of tree planting in South Africa. The coast districts have 
a very favourable climate, growth is rapid, and the quality 
of the timber produced is good ; but while native resource's 
. have not been developed, timber to the value of millions 
■ is imported annually. There is no reason why most of 
the wood required for building _ and mining purposes should 
^ not be grown in thf‘ country, and it is estimated that every 
il. spent in afforesting suitable land would bring in an 
annual^ revenue of il. in thirty-five years’ time! If Mr, 
Hutchins can convince the financier 'that this estimate is 
correct, South Africa should .soon grow its own timber; 
but in this branch of agriculture the sower seldom reaps, 
and the . investor is not easily convinced. It is likely, 
therefore, that in South Africa! as elsewhere, the lack of 
capital will prove a more serious difficulty to the enthusi- 
astic forester than either soil or climate. 

. In a recent number of the Bulletin of the College of 
Agriculture, Tokyo Imperial University, there is an article 
of considerable interest to British agriculturists. The 
Japanese farmer, like the English farmer of half a century 
ago, is given to employing lime more freely than is good 
for his land, and in some districts the injury done by 
liming has caused the authorities to interfere with the 
practice. Following up some work by Kellner , and 
Bottcher on the effects of lime on the action of certain 
phosphates, Nagaoka investigated the results of employing 
a number of phosphatic fertilisers on limed and on ’ un- 
Itmed land. Rice was grown, and it was shown that lime 
greatly interfered with the action, of those phosphatic 
manures which were of animal origin, such as bone meal 
or fish bones ; on the other hand, when the phosphates 
•were derived from a vegetable source, the effects of lime 
were not very pronounced. The injury was about twice 
as great in manures of ariimal as in 'those of vegetable 
ongin. ■ The injurious action of lime extended ‘into a 
second year. Nagaoka ’s results confirm those obtained by 
Kellner and Bottcher in Germany, and indicate that such 
manures as bone meal and fish 'meal should not be used 
on recently limed soils. 

\Ve have received from the committee of the Lawes 
.^griculmr^ Tru.st a copy of the report of the director, Mr. 
A. u. Hall, on the work done at the Rothamsted Experi- 
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mental Station for the year ending March 31. 'riie wel! 
known experimental fields are still conlinuod without any 
essential change; in addition, a ntnv field has been laid 
out to test the residual valuci of various manures in (h<t 
second and succeeding years after tlndr application. Other 
experiments deal with calcium cyanamide, the new inanui'<t 
containing nitrogen derived from the almospli(‘r(‘, and with 
the various cultivations of bacteria which laave be(‘n 
recently introduced for the inoculation of leguminous crops, 
with the view of making them more efficient collectors of 
atmospheric nitrogen. During the year in question seven 
papers have been issued from the station, all of which deal 
with investigations on the soil, methods of soil analysis, 
&c. The annual losses of carbonate of lime in the Roth- 
amsted soil have been determined, both that due to naturffi 
agencies and that caused by the use of manures, C ertain 
restorative actions have been investigated which account 
for the maintenance of the fertility of many soils which 
arc almost devoid of lime. Another of the ])ap(‘rs deals 
with the remarkabU^ accumulations of fertility in c(.‘rtain 
plots of land which have been allowed to run wild for the 
last twenty years, and have in that time gained nitrogen' 
to an extent not readily explicable by the accepted theories. 
The Lawes Trust committee continues to find its incoine 
very inadequate to the proper de.velopmcMit of the station ; 
only donations and subscriptions from various sources, in- 
cludii^ 300/. from the Goldsmiths’ Company, 50/. from lh(‘ 
Clothworkers’ Company, 50Z. from Lord Rothschild, <S:c., 
have prevented a serious' deficit on the year’s working. 
.Mr. J. F. Mason has also promised to erect and equip a 
new laboratory for agricultural bacteriology, which will be 
the first of its kind in this country, as a continuance of 
the experiments carried on for many years by his father, 
the late Mr. James Mason, at Eynsham Hall, Oxon, 


REPORTS ON SEA FtSHERIES, 

'^HE. report for 1Q04 on the Lancashire Sea Fisheries 
^ Laboratory at the University of Liverpool and the 
sea ‘fish hatchery at PieP contains an introduction * and 
general account ‘of the year’s work, written, as usual, by 
Prof. Herdman, the honorary director of the scientific 
work.. . 

A report upon the sea fish hatchery at Piel, by Mr. 
.Andrew Scott, shows that more than a million plaice fry 
and more than twelve million fiounder fry were liberated, 
the result of hatching eggs laid by fish caught in the 
autumn and confined irj tanks at the hatchery. The useful 
results to the fisheries of thus confining s, pawners and 
turning out the newly hatched fry have yet to be.^demon- 
strated. 

A paper upon . the tow-pettings collected in the Irish 
Sea, contributed by Mr. Scott, is of little value, because 
it is far too general, the contents of the tow-nets not 
having been identified. Such records as ” Copepoda, 
rnedusoids, gelatinous algae, a fish egg,” are perhaps of 
some value,, but of very little. It appears to us that had 
less been attempted, and some one group properly worked, 
the value of the paper would have been much greater. 
In referring to the occurrence of pelagic fish eggs, the 
scientific names of the various species might have been 
mentioned with advantage. 

Bacteriological investigations in relation to shell-fish 
pollution by sewage matter, by Mr. James Johnstone, is 
an interesting paper continuing an investigation carried 
on during the previous year, Mr. Johnstone is also re- 
sponsible for a paper upon plaice-marking experiments, and 
for another upon’ the internal parasites ' and diseased con- 
ditions of fishes. The plaice-marking experiments are 
upon a small scale, but no doubt will give results of 
interest in time. Dr. J. Travis Jenkins, recently appointed 
to the post of superintendent of fisheries of the district, 
contributes an interesting discussion of official fishery 
statistics, from which it appears that the Board of Trade 
returns are not always accurate Dr. Jenkins’s remarks 

1 Report or 1904. on the Lancashire' Seia Fisheries Laboratory at 
University of Liverpool and the Pea.fish Hatchery at Piel ; and Syllatu ' , 
Lessons on Marine Biology. (Liverpool, 1905. 
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ujpon the' cockle industry are both interesting and 
important. 

The volume contains several plates and woodcuts, and is 
in paper covers. The education committee of the 
Lancashire County Council provided funds for the in- 
•struction of fishermen at the Piel hatchery, and forty-five 
fishermen attended the class which was held in the spring 
by Mr. James Johnstone. A “ Syllabus of the Lessons in 
A’larine Biology given in .the Practical Classes for Fisher- 
men ” has been revised, and is now published as a separate 
volum(‘. ft is difficult to estimate the value to the fisher- 
men of the benefit to be derived from a superficial 
knowledge of marine biology, but the value to the labor- 
atory no doubt lies in the fact that the men send in speci- 
mens of animals and plants taken in the course of their 
fishing operations. 

The Danish fishery and hydrographical contributions to 
the international North Sea fisheries investigations,^ lately 
issued, include two papers dealing with fishery matters, 
one by Mr. Jobs. Schmidt being concerned with the pelagic 
post-larval stages of the two species of halibut Hippo- 
glossus vulgaris, Flem., and H. hippoglossdides (VValb.). 
Mr. Schmidt points out that the best distinction between 
these two species is not in the number of fin-rays, but in the 
number of vertebra*, and he found certain post-larval fishes 
off Iceland and the Fmrde Islands which agreed in the 
number of vertebrm with the adults of H. vitlgaris. The 
material from which he determined the young stages of 
H. hippoglossdides was taken by the Danish Ingolf Ex- 
pedition. 

The other fishery paper is by Dr. A. C, Johansen, and 
is entitled ‘‘ Contributions to the Biology of the Plaice 
with Special Regard to the Danish Plaice Fishery,” and is 
the first report published upon the subject. The paper is 
exceedingly interesting, the results, chiefly in regard to the 
growth and migrations of the plaice, having been obtained 
by recording the length of a number of fish, marking 
them with a label, and returning them to the sea to be 
caught later on by one of the numerous fishing boats. 
A fair percentage of the fish have been recovered, and by 
re-measuring these fish their rate of growth during the 
time between their marking and re-rapture has been deter- 
mined. An interesting part of this experiment was the 
transplanting of fish from one ground to another, by which 
it was found that on some grounds they would grow three 
or four times as rapidly as upon other grounds. Experi- 
ments upon the same lines have been carried out by the 
English staff with similar results, but the official English 
report is not yet published. The marking experiments 
have also shown that in Danish waters there are decided 
migrations of plaice at different times of the year, the 
tendency being for the fish to work into shallower water 
during the spring and into deeper water during the 
autumn. 

Dr. Martin Knudsen contributes a paper upon the hydro- 
graphy of the North Atlantic Ocean, while Mr. J. N. 
Nielsen writes upon the hydrography of the waters of the 
Fcerde Islands and Iceland during 1003. In both these 
papers we should have liked to see either an introduction 
stating the objects of the investigation or a summary of 
results, as, to those who are not hydrographers, the results 
obtained are not very clearly set forth. If is perhaps too 
<‘arly to attempt to connect the observed physical pheno- 
mena with the movements of the fish, but no' doubt, as 
more material comes to hand, the biological results of the 
international investigations will be shown to be closely 
dependent upon, the physical conditions observed by the 
hydrographical staff. 

A paper by Mr. Neils Bjerrum, on the determination of 
oxygen in sea-water, is bound in with Mr. Nielsen’s paper 
already referred to. Mr. Bjerrum has adopted a method of 
“ preserving ” the water samples taken in mid-ocean until 
they can be accurately analyst on land, and it appears 
that his method of adding to the water samples a solution 
of manganous chloride and caustic soda containing iodide 
of potassium has been very satisfactory. 

Frank Balfour Browne. 

1 Meddelelser fra Rbmmissionen for Havunders^gelser. (Copenhagen, 

1Q04-S.) ‘ ■ 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — A statute was brought before ^ Congregation 
on June 6 to provide a delegacy to superintend the in- 
struction of candidates for the Indian Forest .Service, and 
to grant diplomas in forestry. 'I'he proposal to establish a 
diploma in forestry in the university has arisen from the 
recent decision of the .Secretary of State for India to send 
the Indian forestry students, hitherto trained at the 
Coopers Hill Engineering College, to receive their special 
training in fore.stry at Oxford. Those students under the 
regulations just i.ssued by the India Office will be selected 
by a competitive examination held by the Civil Service 
examiners every summer. They must be natural born 
British subjects of not less than eighteen or more than 
twenty years of age on the January i before their selection. 
They will be required, before becoming candidate.^, to have 
passed Responsiuns or an equivalent examination. The 
.subjects of the competitive examination will be : — 
(i) mechanics and physics;, (2) chemistry; (3) zoology; 
(4) botany. 

After selection the students will be probationers for 
about threr* years. For the first two years they will be 
required to .study at Oxford, and their course will include 
theoretical and practical forestry, and subjects auxiliary 
to f(;restry, viz. organic chemistry and the chemistry of 
.soils, geology, fon>st botany, forest entomology, mathe- 
matics, (ierman, and book-keeping. During the third year 
of probation they will receive practical instruction, visiting 
Continental forests under suitable supervision. The first 
competitive examination will be held on August 2q 
for the selection of not less than nine candidates. Appli- 
cations for admission must be made to the India Office by 
July I. 

The Junior Scientific Club gave a conversazione in the 
museum on 'ruesday, May 30, at which more than a 
thousand visitors were present. Lectures and demonstra- 
tions were given by Prof. Poulton, Dr. Tutton, Dr. 
Brereton Baker, and Mr. E. P. Poulton, and there were 
a large number of scientific exhibits. 

The Robert Boyle lecture for 1905 was given by Sir 
Victor Horsley on Monday, June 5, in New College Hall. 
The subject of the lecture wa.s “The Cerebellum.” 

Cambridge. — A little pamphlet has just been published 
on the authority of the Vice-Chancellor containing the 
names of all those who voted on tho report of the examin- 
ations and the way they voted. An analysis of the poll 
shows that amongst the resident members of the university 
288 voted in favour of allowing a substitute for Greek in 
the previous examination and 240 against. Thus the resi- 
dents had, out of a total of 528 votes, the* substantial 
majority of 48 ; they were, however, swamped by the non- 
resident vote. Only four colleges, King’s, Christ’s, 
Trinity, and Downing, showed a majority amongst both 
residents and non-residents in favour of the proposed 
change. 

Prof. Lewis .gives notice that a course of lectures and 
demonstrations in crystallography will be given in the 
mineralogical lecture-room during the long vacation, 
beginning at 9 a.m. on Friday, July 7. 

The observatory syndicate has reported upon the manage- 
ment of the sum of 5000!. bequeathed by the late Mr. 
Frank McClean for “ improving the instrumental equip- 
ment of the Newall Observatory.” It recommends that 
the sum be invested, and that the disposal of both the 
interest and, if advisable, the capital, be in the hands of 
the syndicate, and that the accounts be annually audited 
and published with the university accounts. 

The special board of medicine has drafted ordinances 
which, if they pass the Senate, will allow a candidate for 
the M.B. or M.D., if resident abroad, to take his degree 
in absentia. 


The annual conversazione of University College, London, 
will be held on the evening of Wednesday, . June 28.. 
There' will be scientific and other exhibits illustrating 
work of the various departments of the college. ■ , ' \ 
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Mr. E. BROWiJy lecturer on applied mechanics at the 
University of Liverpool, has been appointed' assistant pro- 
fessor in civil engineering and applied mechanics in the 
McGill University at Montreal. 

Dr. J. E. Duerden, of the University of Michigan, 
formerly curator of the museum, Jamaica, has been 
appointed professor of zoology at the Rhodes University 
College, Grahamstown, Cape Colony. 

A COURSE of eight lectures in advanced zoology on ** The 
Prosobranchiate Mollusca ” is being given in connection 
with the University of London in the lecture room of the 
Chelsea Physic Garden by Mr. J, E. S. Moore on Mondays 
and Thursdays during June. There is no fee for the 
course; cards of admission and a detailed syllabus may be 
had on application to the academic registrar, University 
of London, South Kensington, S.W. 

The King has approved the charter for the constitution 
of the University of Sheffield. On June 3 the Pro- 
Chancellor formally handed over the charter to the Vice- 
Chancellor, Dr, Hicks, F.R.S., and congratulatory 
speeches were made.^ The King and Queen have consented 
to open the new university buildings in July, An endow- 
ment, fund of about 140,0001. has been raised in Sheffield, 
and the City Council and the councils of neighbouring 
boroughs and counties have guaranteed annual rate aid 
equivalent to an even larger capital sum. The first 
Chancellor of the university is the Duke of Norfolk. 

We learn from Science that Prof. Asaph Hall, jun., 
has resigned the professorship of astronomy and director- 
ship of the observatory at the University of Michigan. 
Prof. W- T. Hussey, of the Lick Observatory, has been 
elected his successor. Prof. S. J. Barnett, of Stanford 
University, has accepted the chair of physics at Tulane 
University, vacant by the resignation of Dr. Brown Ayres 
to accept the presidency of the University of Tennessee. 
At Williams College, Mr, W. E. McElfresh has been pro- 
moted to the Thomas T. Reed professorship of physics, 
and Mr. H. L. Clelland to a professorship in geology. 
M, Gabriel Bertrand has been appointed to succeed the 
late M. Duclaux as lecturer on biological chemistry at the 
Paris Faculty of Science. 


It is announced, Science states, that 360,000!. has been 
contributed toward the endowment of 500,000!.' which is 
being collected to increase the present amount available for 
the salaries of the teaching staff of the college of Harvard 
University. The circular which appeals for additional sub- 
scriptions says : — The position of Harvard to-day among 
American universities is due not so much to its age, tradi- 
tions, or able administration as to its noble line of teachers. 
That the teachers in the college should be the best in the 
land; that {.the older professors should be free from the 
cares of a straitened income; that the younger teachers 
should be able to give themselves without distraction to 
their work, and that the best men should not be drawn 
away to other colleges, but should see before them reason- 
able promotion in work and salary, is essential to the 
leadership of Harvard and the culture of her sons.” It is 
pointed out that the total pf salaries in Harvard College 
is a^ut 87,600!., and the average per capita allowance 
for the staff of 279 teachers* is only 3x4!. 


A^ aitiole entitled Some Candid Impressions o 
England ’ is contributed to the current number of th< 
National Review by a “ German Resident.” The first fac 
which strikes^ the contributor is the indifference of English 
men to their individual duties as citizens of a great Empire 
and it seems to him, looking at English schools, that th 
inainspni^ of German success is here. He says “ Ou 
youths, like your youths, arC human, and would be laz’ 
, If there weire no penalty for idleness. But the fact tha 
those who afe negligent and lazy at school have to put h 
. ^ extra year of service, acts as a stimulus and compel 
the Gernjan boy to work, where the English boy sp^d 
his time in play. In another place ; — ** I look at England 

and see the want of such an influence even in your publi 
sdiools, which are good in a way, so far as they forn 
character,, but bad in that they neglect intellect.” A 
for our pnm^y education, its product seems to the criti 
surprisingly bad. He says ffie knowledge imparted in ou 

n<X;,i858,'toL:721 ; 


elementary schools does not seem to be such as is required 
for the making of good citizens. The majority of our 
workers, he remarks, read little but the sporting Press, 
and care for little but betting and sport. It is pointed out 
that the Germans have destroyed in this generation the 
superstition that Germany makes only poor and cheap 
articles. “ Our Mercedes motors and scientilic and optical 
instruments are the best and most c.xpensive in the world, 
and no English article of their class can for a moment 
compete with them.” 

The annual report of the council of the City and Guilds 
of London Institute was adopted at the yearly meeting of 
the institute held on June i. The council directs attention 
to the diminished income of the institute, owing to the 
fact that the Mercers’ Company, the Fishmongers’ Com- 
pany, and the Corporation have made reductions in their 
contributions. No reason, it is said, has been assigned 
for these reductions. , At the invitation of the Lord Chan- 
cellor, a meeting of the representatives of the principal 
companies has been held to discuss the situation, and 
resolution has been passed expressing a hope that the 
livery companies will increase, rather than diminish, their 
subscriptions. The total income for the past year, in- 
cluding donations for special purposes, amounted to 
43,432!., of which the Corporation and the livery com- 
panies contributed 23,308!., the remainder coming from 
fees and other receipts. In the previous year the income 
was^ 46,829!., of which the Corporation and livery com- 
panies contributed 29,385!. Sir John Wolfe Barry, in his 
speech moving the adoption of the report, alluded to an 
interview with the chairman of the Departmental Com- 
mittee on the Royal College of Science, South Kensington. 
He gathered that the general idea of the scheme which will 
be submitted to the council of the institute is a federation 
or coordination of all the teaching institutions which are 
gathered round about South Kensington, and when this 
takes place ‘ the institutions will be in intimate connection 
with the university. It is held that a system of this kind 
will be a very great benefit, not only to the general teach- 
ing given, but also to post-graduate teaching, which will 
be largely developed, it is hoped, in the future. 

The report of the Commissioner of Education for the 
year 1903 has now been published by the United States 
Bureau of Education. It contains in its 1327 pages an 
abundance of information concerning all grades of American 
education, and parts of the educational systems of other 
countries. It is only possible here to refer to a few of its 
5?ntents. Dr. Charles F. Thwing, president of Western 
Reserve University, contributes a chapter on the develop-r ' 
ment of American universities, their organisation, conduct, 
and relations to the life of the nation. The chapter shows 
that the growth of university endowment funds has kept 
pace in the United States with that of the wealth of the 
country at large. For example, the productive funds of 
Yale College have increased from about 6000!. in 1830 to 
i^re than i,ooo,ooo 2 . at the present time. The growth of 
Hbranes also has been significant in particular instances, 

I yet Dr, Thwing says the “libraries of most colleges are 
madequately furnished and inefficiently administered.” 
The functions of universities in American communities are 
considered under various aspects. First, as conserving 
forces in the presence of a democracy inclined to make all 
things new; then as inspiring with high moral ideals an 
age inclined to pursue mere material aims. As an agency 
to proinote systematic research— the seeking after truth as 
such the university fulfils an increasingly useful function. 
It presents, as the chapter points out, materials for the 
study of all truth, in the world of nature and in the world 
or n^n. Another chapter of the report deals with education 
in Fran^, and includes some interesting statistics con- 
cerning French universities. It appears that the registra- 
tion in State universities has increased by about 60 per cent, 
since 1887, fke total registration for 1901 being 29,931 
students. The University of Paris greatly outnumbers all 
others in this respect, its total registration being 12,289 
students. Lyons, with 2458 students, and Bordeaux, with 
2119, stand next to Paris. As the distribution by faculties, 
students,, medicine follows with 
^ 7 . science comes third with 3910 students, and is closely 
followed by the faculties of letters with 3723 students. , . 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 30. — “ The Theory of Photographic 
Processes, Part ii. On the Chemical Dynamics of De- 
velopment, including the Microscopy of the Image.’* By 
S. E. Sheppard and C. E. K. IVlees. Communicated by 
Sir William Ramsay, K.C.B., F.R.S. 

This paper forms a continuation of a preceding one on 
the kinetics of development (Proc., Ixxiv- pp. ^ 447-473). 
By microscopical methods, the growth in the thickness of 
the reduced layer of silver particles, in their size and their 
number, under varying conditions of exposure and develop- 
ment, has been studied. For the structure of the developed 
negative the following facts were ascertained : — 

(a) With constant development for a short time the 
depth of the image is independent of the exposure. 

(b) With increased time the depth increases very rapidly 
at first, reaching a maximum for each exposure, after 
which it is constant, while the density of reduced silver 
still increases- 

(c) With long development the depth increases some- 
what with the exposure, a limit naturally being fixed by 
that of the film. 

Size of the Grain. — ^This increases with the time of 
development, the rate being a function of the exposure, 
but the limiting size independent of this, and fixed by the 
original haloid grain. Thus in the early stages of develop- 
ment the size of the grain increases with exposure, but 
on ultimate development is independent of it. 

Soluble bromides at moderate concentration give a 
smaller grain for the same time of development, but de- 
pending on the exposure. On ultimate development the 
size becomes the same. 

Number of Grains Reduced. — In the surface-area the 
number is independent of the exposure, but in the volume 
unit for moderately long development the number increases 
with the exposure, and is nearly proportional to the density. 
It increases rapidly with the time of development, more 
so than the density, and soon reaches a maximum. 

When plates are exposed through the glass side, the 
thickness of the reduced layer is much the same, but the 
numbers less. Further, the grains nearer the glass are 
larger, showing that the more exposed grains start develop- 
ment first. Generally, each grain develops as an isolated 
system, only uniting to form “ aggregates ” when the 
packing is close, as in high exposures. The true reaction- 
layer is in the gelatin skin surrounding the grain, its 
thickness being of the order 0-0005 mm., and the reaction 
is similar to the catalysis of H3O3 by colloidal metals, with 
convection excluded. 

Barly Stages of Development. — From considerations of 
the order of reactions the validity of the Watkins factorial 
method of development is discussed, and the “ time of 
appearance ** shown to be a measure of the development- 
velocity for the initial stage of development. For ferrous 
oxalate this initial velocity is shown to be proportional to 
the concentration. 

Effect of temperature for ferrous oxalate can be repre- 
sented by the formula of van ’t Hoff, log K=— A/T-{-C, 
but the temperature-coefficient for 10°, K+io®/K, varies 
for different developers and emulsions, and cannot serve 
as a criterion for distinguishing rate of chemical action 
from diffusion in development. 

It is further shown that ** tanning ” the film with 
formalin does not alter the development-velocity. 

For the ** penetration ” of the developer, it was found 
that with plates exposed from the back the image appeared 
on the glass or film side first according to the exposure. 
This is explained by consideration of the micro-structure 
of the exposed film, and the conclusion is again obtained 
that the re-activity ” or readiness to start development 
of the individual grain is a steady function of the ex- 
posure. 

From the absolute “time of appearance ’* of the image 
at the back it is concluded that the diffusion-induction is 
not great, especially since other considerations show that 
in the early stages of development the chemical reaction 
has more influence than diffusion. 
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Chemical Society, May 17. — Prof. R. Meldola, F.R.S., 
president, in the chair. — ^The desmotropic form of sub- 
stances of the ethyl acetoacetate type in the homogeneous 
state and dissolved in neutral media : J. W. Bruhl and 
H. Schrodeir. The authors claim to have established by 
optical measurements with solutions in various media that 
both the ethyl acetoacetates and their secondary and 
tertiary alkyl derivatives, and also the camphorcarboxylic 
esters and their alkyl derivatives, display a pure uniform 
ketonic structure, and are free from the enolic forms. — 
The chlorination of methjl derivatives of pyridine, part i., 
2-methylpyridine : W. J. Sell. The compound CgHCl^N 
was obtained by chlorinating 2-meth>lpyridine in h}dro- 
chloric acid solution. — ^The absorption spectra of uric acid, 
murexide, and the ureides, in relation to colour and their 
chemical structure : W. N. Hartley. The ureides, 
diureides, and some oxypurin derivatives are divided by 
the characters of their absorption spectra into two groups, 
the oximino-ketones with no ethylenic linking associated 
with the carbonyl groups, and the substances which have 
one or more such linkings. — Observations on chemical 
structure and physical propeities associated with the theory 
of colour : W. N. Hartley. The main feature in a 
coloured substance is the occurrence in two parts of the 
molecule of ethylenic and benzenoid groupings and of 
ketonic groupings. The explanation of colour, based on 
the change from a double linking (ketonic) to a single 
linking (enolic), should, if sound, be capable of explaining 
the occurrence of six bands in the spectrum of benzene, 
four in that of naphthalene, and four in that of anthracene. 
It is shown how this is possible from Kekuld’s formula 
for benzene, and how this formula may be reconciled with 
the “ centric ” formula. — Further studies on dihydroxy- 
maleic acid : H. J. H- Fenton. This paper describes the 
results of a study of the condensation of the acid with 
ammonia, and the behaviour of the acid and its esters 
towards various hydrazines. — ^The influence of light on 
diazo-reactions, preliminary notice : K. J. P. Orton and 
J. E. Coates, and (in part) F. Burdett. — Behaviour of 
solutions of propyl alcohol towards semi-permeable mem- 
branes : A. Findlay and F. C. Short. Some years ago 
Pickering stated that when a porous pot containing a 
57 per cent, aqueous solution of propyl alcohol was 
immersed in either pure water or pure propyl alcohol, the 
water or the alcohol passed inwards to the solution. The 
authors have been unable to confirm Pickering’s experi- 
ments, and suggest that the behaviour observed by him 
might be temporary and due to differences in the velocity 
of the diffusion of the pure liquids and the solution. — ^The 
thermal decomposition of formaldehyde and acetaldehyde : 
W. A, Bone and H. L. Smith. Formaldehyde decomposes 
at all temperatures 'between 400® and 1125® in accordance 
with the equation CHsO^CO-l-Ha, and acetaldehyde at 
400® in accordance with the equation CH,.CHO = CH^-}- CO. 
— ^The synthesis of formaldehyde : D. L. Chapman and 
A. Holti jun. The authors have succeeded in synthesising 
formaldehyde by maintaining a platinum wire at a high 
temperature in the following mixtures : — (a) carbon 
monoxide and hydrogen; (6) carbon monoxide, hydrogen, 
and steam ; (c) carbon monoxide and steam ; {d) carbon 
dioxide and hydrogen. — Oxy mercuric perchlorates and the 
action of alcohol on mercury perchlorates : M. Chilcashigre. 
Three new oxy mercuric perchlorates are described. — ^The 
constitution of pilocarpine, part v., conversion of tsopilo- 
carpine into pilocarpine : H. A. D, Jowett. 

Royal Meteorological Society, May 17.— Capt O. 
Wilson-Barker, vice-president, in the chair. — Measurement 
of evaporation i R. Stira.chan» The author pointed out 
that the rainfall, evaporation, and percolation are related 
to each other, and that rainfall is commonly considered 
to form the sum of evaporation and percolation. If two 
of these quantities are found by experiment or observation, 
the other is assumed to be known. This, however, does 
not always hold good. A’ month may be very dry, and 
still evaporation will go on at the expense of previous 
percolation — and otherwise. A month may be excessively 
wet, then there may be another item to take into account, 
viz. ovetfiow- As, unfortunately, it is not possible to 
make evaporation and percolation the subject of experi- 
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ment, except at a very few observatories, the author thinks 
it is desirable to be able to estiniate, even empirically, the 
probable amounts of each. By using the meteorological 
data published .for the Royal Observatory, Greenwich, he 
has calculated the probable evaporation for the year 1,898) 
which agrees very closely with the observed evaporation 
•at Camden Square and also at Croydon. — On a 
logarithmic slide-rule for reducing readings of the baro- 
meter to sea-level : J. Ball. This has been devised for 
the purpose of saving the time and labour usually occupied 
in working out the corrections from the international 
meteorological tables. 

Royal Microscopical Society, May 17. — Dr. Dukinfield 
H. Scott, F.R.S., president, in the chair. — ^The movements 
of diatoms and other microscopic plants : D. D. Jackson. 
The author describes the observations and experiments 
made^ by him, some with artificial diatoms, which have 
led him to the conclusion that the movements referred to 
are caused by the escape of oxygen gas evolved in these 
organisms. 


Faraday. Society, May iS. — Dr F. . Moliwo Perkin, 
treasurer, in the chair. — An application to electrolytes of 
the hydrate theory of solutions : Dr. T. Martin Lowry, 
The object of the paper is to consider the possibility of 
extending the hydrate theory to electrolytes in such a way 
as to take account of the observations which form the 
experimental basis of the theory of electrolytic dissociation. 
The hydrate theory postulates that an aqueous salt solution 
consists of a mixture of hydrates in equilibrium with the 
solvent and with one another. But it must be supposed 
that even in solution there is a limit to the possibility of 
hydrate formation, so that ultimately a stage will be 
reached at which the molecule as such will be unable to 
combine with any further quantity of water. The ionisa- 
tion of an aqueous electrolyte consists essentially in a 
further process of hydration whereby the fully hydrated 
molecule combines with an additional quantity of water to 
form two or more hydrated ions. The hydration of the ions 
is thus conceived. to be the primary cau.se of the ionisation 
of aqueous electrolytes. It is believed that this extension 
of the hydrate theory to the phenomena of electrolysis may 
help to remove the fundamental difficulty of Arrhenius’s 
theory, namely, the absence of a motive for electrolytic 
dissociation. 


Physical Society, May 26. — Meeting at the National 
Physical Laboratory by invitation of the director, Dr. 
Gla^ebrook. ^The ^ following special demonstrations were 
made ; — The specific heat of iron at high temperatures : 
Dr. J. A. Marker. A knowledge of the specific heat of 
iron IS important in the determination of high temperatures 
b\ calorimetric methods. Dr. Harker has determined the 
total heat of iron up to temperatures of 900'^ C. by heating 
the specimen in an electric furnace, the temperature of 
which was determined by a resistance thermometer, and 
dropping the iron into a water calorimeter. Dr. Harker 
also^ exhibited some new types of electric furnace for the 
attainment in absence of noxious gases of temperatures 
between 800 C. and 2200° C. The conductor conveying 
the electric current is a tube of solid electrolytes similar in 
composition to the filament of a Nernst lamp. An essential 
feature is that, for many purposes, the usefulness and life 
of a furnace constructed in, this way mav be much increased 
by adopting a cascade ” system of heating.— Apparatus 
for the measurement of small inductances : A. Campbell. 
Ihe method of measurement is that adopted bv Max 
'>3' him in a paper on “ Magnetisation 
by Alternating Currents (It'ied. Ann., xiii., August, i8q8) 
IL'® ^,,?’°'’>fi<^ation of Maxwell’s method of comparing 
two self-inductances, the .source of voltage being alter- 

instrument a tuned^ optical 
vibration galvanometer.— Two new optical 
T BeS laboratory by Messrs. R.*^ and 

ih. -.i . specially designed for 

the rapid testing of spherical and cylindrical Iens?s such 

dLf™ It*’ ‘Vial cases. ^The secondTench i, 

designed for the determination of the loss of light' bv 
absorption and reflection, in telescopes and binoculars.' ' 
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-Cambridge. 

Philosophical Society, May i. — Pro''. Liveing, vice- 
president, in the, chair. — On the striation of the positive 
column in electric discharges : Prof. Thomson. The 
author considered the ioni.sation in a discharge tube by the 
collision of charged ions as well as of corpuscles against Ihti 
molecules of a gas,^ and showed tout if the pressun* in the 
tube and the electric current through it had values situated 
between certain linijts, there would be periodic alternations. 

, in the ppsitiye column analogous to st'riati'ons. — On the 
calculation of the coefficient of re-combination of the ions 
and the size of the ions : Prof. Thomson. The re-combin- 
ation of ions is due to oppositely charged ions attracting 
each other and forming a single system.' When the ions, 
are at a distance r apart the work required to separate 
them to an infinite distance is e^/r, hence two ions start- 
ing from a distance r apart will not describe closed orbits 
about each other, i.c. will not combine if* their kinetic 
energy is greater than c-/>. Since the ions behave like 
the molecules ■ of a gas, their kinetic energy will depehef 
only upon the temperature, and can be calculated when 
that is known. If T is this kinetic energy, then for com- 
bination to take place e~/r must be greater than T, or , r 
less than c^/T. Hence to find the number of re-combin- 
ations in any time, all we have to do is to find the 
number of pairs of ions which within that time get within 
’ a distance e^/T of each other. This number, and hence 
the coefficient of re-combination, is easily calculated. If 
we assume that the ions in hydrogen are charged molecules 
of hydrogen, the coefficient of re-combination at 0® C. 
would be 1*5 X 10“®; the value found by experiment is 
about io“®, hence we conclude that the hydrogen ion is 
more complex than the hydrogen molecule. The kinetic 
energy due to temperature is shown to prevent the ions 
getting very much larger than the molecules ; thus if the 
radius of the molecule were 10 cm., the radius of the 
ion could not exceed 3x10“®. — Some physical properties 
of sodium vapour : P. V. Bevan. The experiments de- 
scribed in this, paper were made to investigate the pheno- 
mena of the cloud of sodium vapour formed by heating 
a piece of metallic sodium in vacuo or in an atmosphere^ 
of hydrogen. In certain circumstances the .sodium vapour 
forms a very .sharply defined cloud with apparently a 
definite surface across which diffusion does hot lake place. 
The formation of this cloud, which wa.s discovered by 
Prof. R. W. Wood, was found to be conditioned by the 
presence of water vapour in the atmosphere in which 
the sodium was heated. In vacuo the sodiurn vapour, 
behaves like any other vapour, and in perfectly dry 
hydrogen there is no definite surface to the vapour observ- 
able when the sodium is heated. It was also shown that 
in vacuo the sodium begins to form vapour at the tempera-^ 
ture of boiling water. The view is put forward that when 
the sodium cloud is seen on heating sodium in a vacuum 
tube the effect is due to the formation of an atmosphere 
of hydrogen occluded by the sodium and formed by the 
action of the sodium on sodium hydroxide. — A null method 
of measuring small ionisations : N. R. Campbell. 
Measurenicnts have been made of spontaneous ionisations 
by adjusting the pressure of the air in a closed vessel con- 
taining a constant amount of uranium until the current 
through that vessel was equal and opposite to that through 
ionised gas. By this device' certain 
difficulties connected with the measurement of capacity and 
the preservation- of insulation are avoided.— The reflexion 
of sound at a paraboloid : Rev. H. J. Bharpo. 

Dublin. ' » 

Royal r uhlin Society, April 18.- Prof.' J. A. McCldland 
m the chair.— Notes on the constitution of nitric acid and 
Its hydrates : W. Noel Hairtloy. The author referred to a 
paper by him published in 1903 in the Chem. Soc. Trans. 
on the absorption spectra of nitric acid in various states . 
ot concentration. He had assigned the formula ' H^NOa, 
to normal nitric acid, and suggested that the seVer^ ,, 
hydrates described were hydrates of this acid; but, H. ; 
lircimann also m 1903, having isolated and described five „ 
’^cids, -the author was led to revise the formulae pf . ; 
the hydrates in accordance with the constitution of thesei 
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compounds. The, normal acid bein^ pentabasic, X(OII)., 
there are, several hydrates of this extending to 

Ordinary nitric acid of 1-42 sp. gr. consists entirely of the 
hctobasic acid (HOj4N.O.N(OH),, and the- crystallisation 
of this was shown to .the meeting by cooling the acid in 
liquid air. — The effect of very low temperature on moist 
seeds : John Adams. Seven species of moist seeds were 
submitted to the temperature of liquid air, with the result 
that they were all killed, while dry seeds were not adversely 
affected. The physiological processes involved were next 
considered, as well as the various theories put forward to 
account for death by freezing. An attempt was made to 
bring the results obtained into line with Maefadyen’s ex- 
periments on bacteria, and the more recent investigations 
of Edwin J. Smith and Deane B. Swingle. — Injurious 
insects and other animals observed in Ireland during the 
year 1904 : Prof. G. H. Carpenter. In this paper special 
attention is paid to Cecidomyiidse, the pear-midge (Diplqsis 
pyrivora, Riley) being recorded, and an account of Rhah- 
dophaga heterotia, Loew., very destructive to osier beds in 
the county of Kilkenny, being given. Further instances 
are mentioned of Collembola injurious to plant roots and 
a new species of oribatid mite {Lohmannia insignis, 
Berlese) destructive to bean seedlings is described. The 
life-history of the well known mangold fly (Pegomyia 
betae, Curtis) is worked out in some detail. — Prof. 
McClelland made an addition to the communication he 
laid before the society at its February meeting. 

Edinburgh. 

Royal Society; May I — Prof. * Gerkie in the chair. — 
The internal structure of Sigillaria elegans of Brongniart’s 

Histoire des V 4 g 6 taux fossiles ” : R. Kidston. The 
primary xylon formed a continuous ring as in 5 . elongata, 
Bgt., described by Prof. Bertrand, but the protoxylon 
groups • formed rounded projections, not pointed, as in 
5 . elongata. The paper concluded with some general re- 
marks on the development of the primary xylon of the 
Carboniferous lycopods, and the opinion was expressed 
that the solid stele was the niost primitive type, followed 
by the "continuefus ring with a medulla, the series ending 
in that type of structure found in S. spinulosoj where the 
primary xylon assumes the form of a circle of isolated 
bundles. — ^The rainfall of th.e drainage area of the Talla 
reservoir : B. Hall Blyth and W. A. Tait. The observ- 
ations had been carried out in connection with the new 
Edinburgh Water* Works in order to obtain data for fix- 
ing an equitable compensation to the Tweed Salmon 
Fisheries Commissioners and other proprietors in the dis- 
trict. Seven gauges had been established at various levels, 
and observations had been taken continuously for seven 
years' from 1896. The lowest gauge, at a' height of 
966 feet, gave an annual average of 61-43 inches, and the 
highest, at a height of 2.627 -feetj gave 65-53 inches, or 
*'only 0-41 per cent, per ipo, feet rise. The greatest average 
was given by the gauge at the height of 1537 feet, the 
value^ being 73-92 inches. These facts showed that the 
rainfall- was greatly affected' by the 'exposure' to prevailing 
winds and the character of these winds,' quite apart from 
the effect of height.. The .exte/it, of th^ drainage area was 
6180 acre's, and the average annual rainfall, as estimated 
from the observations, was nearly 14,600,000 gallons per 
day, of which one-third had to be given off as compen- 
sation. — -The rainfall records in the Talla drainage area 
from 1896 to 1902 : P. D. Donald. This contained further 
discussions of the records. The observations of rainfall 
were,, being continued by the Water Trust, and it was 
hoped that the information so gained would be of special 
value to all- interested in water supply. — Variant forms of 
vanishing aggregates of minors- of axisymmetric deter- 
minants : Prof. Metxler. 

... . • Paris. • • 

Academy of Sciences, May 29.— M. Troost in fhe chair:— 
The exact transmissipn of time by the telephone : E. Guyou 
(see ‘p. 134). — On cyanocampho-acetic, cyanocampho-a- 

propionic, cyanocampho-a-butyric acids and their principal 
derivatives ; A. Haller and A. Couremenos. The sodium 

- -NO. 1858, vol; , ■' ' 


derivative of cyanocamphor reacts with the methyl and 
ethyl esters of the a-monochlor- and monobromo fatty 
acids similarly to the alkyl iodides and bromides prevituisly 
studied, the camphor derivative behaving as if it posses.sed 
the enolic form. These new compounds can be saponified 
by alcoholic potash, furnishing the corresponding acids, 
several esters, salts, and amides being described in detail. 
— The oscillations of locomotives under the action of 
various disturbing forces : Georges Marie. A study of the 
conditions under which the oscillations may accumulate to 
a dangerous amplitude, and of the means of avoiding 
these conditions in practice. — On the continued algebraical 
fractions of Laguerre : R. de Montessus de Bailore. — 
On partial differential equations of the elliptic type : S. 
Bernstein. — On the interpolation of continuous functions 
by pol3momials : Martin Krause. — ^The electrolytic produc- 
tion of very fine wires : Henri Abraham. Starting with 
a fine drawn wire of a given material, the metal is re- 
moved electrolytically in a suitable bath, the resistance of 
the . wire being measured during the experiment, the in- 
crease of the resistance giving, an exact measure of the 
reduction of the diameter. For the production of uniform 
wires it is necessary that the electrolysis be conducted very 
slowly, and the method proved very successful for the 
purpose in view. — On tangential irradiation : A. Guebhard. 
A discussion of the mechanical and electrical theories as 
to the cause of photographic irradiation. — The examination 
of phosphorus sulphide for the presence of free white 
phosphorus : L60 Vig-non. The Mitscherlich reaction (dis- 
tillation with water) is useless for detecting free phosphorus 
in commercial phosphorus sulphide ; the removal of the 
free phosphorus by heating in a current of hydrogen proved 
more serviceable. — On a reaction with discontinuous 
velocities of the green sulphate of chromium : Albert 
Colson. — On some physical properties of propane ; Paul 
Lebeau. Pure propane was obtained from three sources, 
normal propyl iodide, isopropyl iodide, and isopropyl 
chloride, the final purification being effected in all three 
cases by fractional distillation of the liquefied gas. It 
remained liquid at the temperature of liquid air ( — 195®), 
boiled at — 44°-5 C., and had a critical temperature of 
97°'5 C., the critical pressure being 45 atmospheres. 
Propane is soluble in several reagents, its solubility being 
much greater than either methane or ethane. It is interest- 
ing to note that although propane does not solidify at 
— 195° C., methane, its lower homologue, is crystalline 
at —184® C. — On methyl-acetyl-carbinol : Andrd Kling. 
This acetol can be obtained by the oxidation of 
2 : 3-butanediol by the action of the sorbose bacterium 
and by Mycoderma aceti. The resulting keto-alcohol is 
dextrorotatory, the oxidation proceeding at the expense of 
the Isevo-form. The semicarbazone is well crystallised 
and readily isolated, and forms the best means of identify- 
ing this substance. — On the oxide of methoethenylbenzene : 
M. Tiffenau. — Syntheses in the anthracene series. The 
condensation of derivatives of benzodihydrofurfurane into 
7-substituted anthracene derivatives : A. Guyot and 
J. Catel. — On methyinatalcemodine and nataloemodine : 
E. Leger. The name nataloemodine is given to a trioxy- 
methyl-anthraquinone obtained by the action of sodium 
peroxide upon the aloin from Cape aloes. Details are 
given of its properties and the preparation of some of its 
derivatives. — On the acidity of some ethyl alcohols of 
commerce and on the variations in acidity at the ordinary 
temperature : Rend Duchemin. and Jacques Dourlen. 
Alcohol slowly oxidises in the presence of air at the ordinary- 
temperature, acetic acid being formed. The amount 
formed depends on the nature of the containing vessel. 
— The conductivity of colloidal solutions : J. Duclaux. 
A solution of a colloid can be filtered through a collodion 
film, crystalline substances passing readily through such 
a filter, the colloid remaining behind. It was found that 
the conductivity of the concentrated solution of the , colloid 
was appreciably greater than that of the filtrate. From 
the results of the measurements it was calculated that 
■ the electric charge on each particle of colloidal ferric 
hydrate was about i /500th of that corresponding tp the 
gram-valence of ah ion.—On the presence of noumeite -in 
I the detritic state , in the neo-Caledonian Eocene : M. 

1 Depira,t.— The ' wpd coffee, trees of French Guiiiea -3,A* 
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Chevalier. — On O'idiiim lactis and the ripening of cream 
and cheese : J, Arthaud-Berthet. — On Stearophofa 
fadicicola^ a fungus of the roots of the vine : L. Mangrin 
and P. Viala. — ^The pathogenic action of Stearophora 
fadicicola on animals : MM. Charrin and Le Play. — ^The 
phenomena of sexuality in the development of the 
Actinomyxides : M. Caullery and F. Mesnil. — The histo- 
logical phenomena of asexual reproduction in Salmacina 
and Filograna : A. Malaquin. — Some variations in the 
coefficient of demineralisation in animals in a state of 
acid dyscrasia : A, Desg'irez and Mile. Bl. Guende. — ^The 
experimental reproduction of human cancer : M. Mayet.— 
On distemper in dogs : H. Carre. — On the geology of the 
Piedmont zone : Maurice Lugreon and Smile Argrand. 
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Metallic Solution : J. C. Maxwell Garnett. — On the Application of 
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F.R.S., and R. A, Hadfield.— On the Phosphorescent Spectra of S5 
and Europium : Sir William Crookes, F.R.S.— On the Perturbations of 
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Royal Institution, at 5-—Electiomagnetic Waves: Prof. J. A. Flem- 
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Mathematical Society, at 3.30.— On a Class of Many-valued 
Functions Defined by a Definite Integral : G. H. Hardy.— On the Con- 
dition of Reducibility of any Group of Linear Substitutions : Prof. W. 
Burnside. On Criteria for the Finiteness of the .Order of a Group of 
Linear Substitutions ; Prof, W. Burnside. 


June 9. 

Royal Institution, at 9,— Submarine Navigation ; Sir William White, 
K.C.B., F.R.S. 

Royal Astronomical Society, at 3.— The Meteors from Biela’s Comet ; 
W, F. Denning.— On the Formula for connecting Diameters -of Photo- 
graphic Images with Stellar Magnitude: H. H, Turner.— (r) The 
Moot’s Obse^ latitude, 1847-1901 ; (a) On the Discordant Values of 
the Pnncipal Elliptic Coefficients in the Moon’s Longitude : P. H, Cowell- 
— Determinations of Stellar Parallax from Photographs taken at the Cam- 
hridge Oteervatory, Introductory Paper : A. R. Hinks and H. N. 
Russell.— The Most Probable Position of a Point determined from the 
Imersections of Three Straight ^nes: S, A. Saunder.— On the Relative 
EffictenCT of Different Methods of Determining Longitudes on Jupiter : 
A. Stanley Williams. 
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J^iisxtTUTiON, at 3-— Exploration in the Philippines : A. H. Savage 
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^iKERALOGicAL SiociETY, at 8,— The Chemical CompiDsition of Lengen- 
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Mono-suhstituted Derivatives : 
r * f^i^«.--Association in Mixed Solvents : 
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- J?® Phen^t E. C. C Baly and Miss E. K. Ewbank. 
on Diazo-^ts. A Preliminary Note ; J. C. Cain 
OTd J. M- Noi^.-^y;nthesis Of Substance^ Allied to Epinephrine; 
R' ^«wse Method of DeteSnining the 

Organic Nitrogen in Potable Waters : J, Campbell Brown.— Synth^ of 
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1 : i-Dimethyl-A®*tetrahydrobenzene ; A. W. Crossley and Miss N, 
Renouf. — Bromine in Solutions of Potassium Bromide : F, P, Worley. 

THURSDAY, June 13- 

Linnean Society, at 8-— Biscayan Plankton. Part VI. Colloid Radios 
laria: Dr. R, N* Wolfenden.— Biscayan Plankton, Part V 11. Mollu-sca : 
Dr, P. Pelsener.— (i) Longitudinal Nerves and Transverse Veins in 
Bamboos'; ^(2) Some Indian Undershriihs: Sir D. Brandis, K.C.I.E., 
F.R.S. — Notes on a Skeleton of the Musk-duck, Pizuria lohaia : 
W, P. Pycraft- — Exhibitions I Anon maculaiu 7 n, in Relation to Insects 
(with lantern slides) : Rev. J. Gerard, S.J. 

FRIDAY, June 16. 

Physical Society, at 8.— On the Ratio between the Mean Spherical and 
Mean , Horizontal Candle-power of Incandescent Lamps : Prof. J. A. Flem- 
ing, F.R.S. — The Electrical Conductivity of Flames : Dr. PI, A. Wilson. — 
Contact with Dielectrics : R. Appleyard. — 1 he Pendulum Accelerometer, 
an Instrument for the Direct Measurement and Recording of Accelera- 
tion : F. Lanchester.— A New Form of Pyknometer : N. V. Stanford. — 
—Exhibition of a Refractometer : R. Appleyard. 

Malacological Society, at 8.— Lecture on the Prosobranchiate Mol- 
lusca; J. E. S. Moore.— On the Extension of the Genus Macrochlamys 
to the Island of Mauritius ; Lieut -Col. H. H, Godwin-Austen.— 
Mollusca of the Porcupine Expeditions, Supplemental Notes, Part 11. ; 
E. R. Sykes.— On a Small Clollection or Mollusca from Tierra del 
Fuego;E. A. Smith.— On two Miocene Gastropods from Roqmania; 
R. Bullen Newton.— Revision of the New Zealand Patellidas, with 
Descriptions of a New Species and Subspecies : Henry Suter, — The 
Conchological Writings of Captain Thomas Brown : C. Davies Sherhorn. 
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SOME RECENT BOOKS ON CELTIC. 

Keltic Researches. By E. W. B. Nicholson. Pp. 
xviii + 212. (Oxford: Clarendon Press; London: 
Henry Frowde, 1904.) Price 215. net. 

The Mythology of the British Islands, By Charles 
Squire. Pp. x + 446, (London ; Blackie and Son, 
Ltd., 1905.) 

The Literature of the Celts, its History and Romance. 
By Magnus Maclean. Pp. xv + 400. (London: 
Blackie and Son, Ltd., 1902.) 

T hose who have the study of Celtic at heart can- 
not but be rejoiced at the strides which it has 
made in recent years. At no period have the inhabi- 
tants of the Celtic countries — those of Wales and Ire- 
land more especially — shown a keener interest in their 
languages and institutions than at the present day; 
the number of scholars engaged in Celtic research has 
never been so great; and this Celtic revival, so-called, 
is like to prove no passing outburst, fanned by eccem 
tries and sentimentalists; rather we should see in if 
the coming of the race into its own again, the reap- 
ing after many days of a rich harvest of literature and 
legend. 

;,Ih the case of the Welsh, the movement has been 
partly the cause, partly the effect of the movement to- 
wards improved education, and is no longer of yester- 
day. It can be traced back some seventy years, to the 
founding of the British schools by the late Sir Hugh 
Owen. Thirty years later the same enlightened 
patriot added discussions, both learned and practical, 
on matters affecting the Princifjality, to the musical 
and literary contests at the Eisteddfod, About the 
same time the study of the Welsh language, which 
owed what life it had to the devoted labours of 
Chancellor Silvan ISvans, received a fresh direction 
from the papers and speeches of Prof. Rhys, who in- 
veighed against the school of Dr. Owen Pughe, and 
pointed the way to more scientific methods. Tlie last 
fifty years have been marked by a: steady, if gradu^, 
advance ; the interest in Wales and things Welsh, and 
the sense of nationality, have become ever keener and 
more real,, the language has secured a fresh lease of 
lifej . and the study of phhology and history has been, 
and continues to be, vigorous and fruitful; not the 
least happy augury for the future is the fact that a 
number of younger men, natives of the Principality, 
have already made a name in these fields. 

, Unlike the Welsh, by which it, may have been in part 
suggested, the Irish revival is of comparatively recent 
date. It is none the less vigorous on that account, 
^ithin the last few years, owing* largely to the efforts 
of the Gaelic League, Irish has been studied with 
eagerness by persons of every shade of opinion, and a 
determined attempt has been made to develop native 
industries. A society has been, founded for the publica- 
tion of Irish texts— it has already done considerable 
work— and a special school, the S<^ool of Irish L^m , 
mg, has been started to give studehtS a sci^dfic train- 
ing in die language and to open ^ the ric^ 

Irish literature. The ,n^ssai^*''funds ■sire'.prQyi'^';' 


I in part by voluntary subscription, and the generous 
I donor ma}’’ hope that he is helping to raise up a race 
I of scholars as devoted as O’Curry and O’Donovan, as 
distinguished as Stokes and O’Grady. Up to this pre- 
sent, there has been no corresponding movement 
among the Scotch Highlanders or the other Celtic 
peoples, but it will not be the fault of their congeners 
if their national aspirations remain unawakened. The 
Pan-Celtic Congress, which met for the first time in 
1901, has for one of its aims to increase the feeling of 
union among “ the sea-divided Gaels ” themselves ; it 
is attended by delegates from all the Celtic districts, as 
well from Brittany as from those on this side of the 
Channel. 

Apart from the enthusiasm of the Celtic-spealiing 
races for their own language and institutions, there . 
is a growing tendency among the other inhabitants of 
these isiands^themselves far from purely Teutonic — 
to recognise the importance of the Celtic element and 
to wish to be enlightened as to its history and litera- 
ture. It is doubtless to meet this demand that there 
have appeared of late years a number of books on Celtic 
subjects, written not so much for the specialist as for 
the general public. Of the books at the head of this 
notice two — Mr. Squire’s ** Mythology ” and Mr. 
Maclean’s “ Literature ” — are of this more or less 
popular character. All three alike are the work of men 
whose distinctions are not confined to Celtic, and bear 
witness to the increasing interest which it is exciting 
among the British nation as a whole. 

Mr. Nicholsoffi’s “ Keltic Researches,” as the sub- 
title indicates, are a series of studies in the history of 
the ancient Goidelic languages and peoples. The 
author’s first object is to demonstrate to philologists 
certain unrecognised or imperfectly recognised lin- 
guistic facts ; but, inasmuch as he has not made Celtic 
his one and only study, he does not write in a narrow, 
specialising spirit ; his linguistic facts are important, 
but he values them chiefly for the light which they 
throw on history in general, on the Pictish question, on 
the Menapian settlements, and on the distribution of 
the Celtic languages in Britain and on the Continent 
The main philological result of the book is to show 
that the loss of original a loss supposed to be the 
main characteristic of the Celtic languages, is of com- 
paratively late date in tiie Goidelic group, that, in fact, 
p was kept at Bordeaux until the fifth century a.d. 
’'Those who wish to be -satisfied as to the soundness of 
his linguistic foundation are advised to turn to the ap- 
pendices,- which make; up third of his book, imme- 
diately after' reading, the first eight pages.; 

We need scarcely point out that much of his matter 
is controversial, and that some of his conclusions are 
liable to be disputed. Fpt instance, many will refuse 
to admit that die Piets spoke- a tortgue virtually iden- 
tical with Gaelic; they;^'^ill maintain with Stokes that 
1 they sppl«^ something nearer akin to Welsh, or with 
I Ziniiner and Rhys that their language was not Aryan 
at alb On the pth^r ^nd, there can be little doubt aS 
/tii^^evcorrephie^' pf main linguistic results..;; .'gxri' 
.'odjpriqn maj"' the, interpretation of, his, 

''tablets '■ and ,''die Gojigjny 
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Gaul a language or languages closely akin to 
Goidelic or ancient Gaelic of the British Isles. Strange 
to say, although every Celtist knows that the peoples , 
of the Gallo-Brythonic group had p for qu from time 
immemorial — petor in Gaulish petorrituni=: Latin qua- 
tuor — and that those of the Goidelic branch retained 
qu like the Romans, the greater number have chosen 
to assume that Gaulish was co-extensive with Celtic 
on the Continent. In spite of the evidence of such 
names as Aquitania, Sequana, Sequani, it was the 
fashion to suppose that qu was unknown in Gaul and 
that all the Celts alike dropped the consonant p of the 
Indo-European parent speech, as, for instance, in 
Aremorica, Armorica, where are is approximately equi- 
valent to the Greek napd. In laying stress on the fact 
that the retention of the old qu and Indo-European p 
are characteristic of the Pictavian and Sequanian lan- 
guages he has done valuable service to the cause of 
philology, and recalled Celtic scholars from a path of 
error. He does not, indeed, claim to be the first to 
point out that the Celtic languages of the Continent 
were not of one and the same type. He tells us that 
as early as 1847 Jacob Grimm showed that the charms 
in the work of Marcellus of Bordeaux were in a lan- 
guage virtually identical with old Irish, and that Pictet 
afterwards proved that Indo-European p was retained 
in One of these charms in the prefix pro. Half a cen- 
tury later (in February, 1891), in a paper read before 
the Philological Society, Prof. Rhys brought together 
certain qu names from the Continent to prove the same 
thesis, and proposed that the language in Gaul akin 
to Goidelic should be called Celtican. He insisted on 
the significance of the words of Sulpicius Severus in 
Dialog. I. 27, ** Tu vero, inquit Postumiianus, vel Cel- 
tice, aut si mavis, Gallice loquere, dummodo jam Mar- 
tinum loquaris.’" So, too, Mr. Macbain, in the intro- 
duction to his etymological dictionary of the Gaelic 
Language (Inverness, 1896), inserts among the q 
group by the side of Goidelic “ dialects in Spain and 
Gaul.’^ This was not long before the Coligny calen- 
dar and the Rom inscriptions came to light, showing 
that the Sequani and the Pictones, at any rate, spoke 
languages belonging to the same group as old Irish. 

There can be no question that the book deserves 
study. If it sometimes betrays inexperience — and the 
author would be the first to admit this — ^it shows signs 
of many-sided learning, and in some cases of rare in- 
right ;j the whole breathes an impartiality and generous 
candour which are wanting in many searchers after 
truth. 

“ The Mythology of the British Islands,’* by Charles 
Squire, is an introduction to Celtic myth, legend, 
poetry, and romance. It is intended, as we have seen, 
not for the learned, but for the ordinary reader, and 
the subject is approached from the literary rather than 
from the scholastic standpoint. Briieving that the 
classic fount from which the poet so long drew inspira- 
tion has lost its potency, that the Greek stories can no 
longer be handled save by the genius alone, the author 
has atteinpted to put the natives of these islands in 
possession of a new heritage of myth and tradition, a 
heritage which is as much their own as that of the 
Teutons and Scandinarians, 
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Although the Welsh mabinogi and romances, and 
much of the Gaelic saga, have been made accessible in 
translations, it is unlikely that the British public as a 
whole can have formed anything like an adequate 
idea of Celtic mythology. The works in point contain 
but few explanations, and he who opens them for the 
first time, while he may be sensible of their chai*m, 
cannot but be bewildered by the novelty of his sur- 
roundings. He feels that he has ventured into a new 
world, peopled by characters whose very names are, 
for the most part, unfamiliar. If he wishes to undef- 
stand their setting, to trace the connection between 
them, he must peruse innumerable lectures and learned 
essays, a task which is like to prove no light one. Mr. 
Squire’s book is calculated to meet his difficulty. In 
it he will at last be formally introduced to the person- 
ages of Celtic mythology, to the gods and giants of the 
Gaels, to the champions of the Red Branch of Ulster — 
heroes of an epic almost worthy to rank with that of 
Troy — and to Finn and his Fenians, He will also 
make acquaintance with the chief figures of the Bry- 
thonic Pantheon, with the earlier race of gods, and 
with Arthur and his knights, who will be seen to be- 
long to the same company. 

As our author does not claim to have written an 
original work, it goes without saying that we are not 
called upon to enter into a discussion of his subject- 
matter. He has studied the works of the best scholars, 
and for the most part he adheres to them faithfully. 
It is possible that in some cases he may show him- 
self over positive, that he may be inclined to treat as 
certain what his authority has advanced as a conjec- 
ture. But since his sole object in writing is to gain 
a larger audience for the studies of others, slips of this 
kind cannot be regarded as serious. 

In our opinion his book is both useful and attractive. 
His treatment of his subject is thorough and cohscien- 
tious, and he has realised his hope of presenting it in 
a lucid and agreeable form. It will be matter for sur- 
prise if he does not inspire his readers with some at 
least of his own enthusiasm. 

Of Mr. Maclean’s ** Celtic Literature ” there is no 
need to say more than a few words. It is some time 
since it appeared, and we doubt not that many of the 
readers of this Journal are already well acquainted with 
it It is the first attempt to give in brief compass an 
account of Celtic literature from the earliest times to 
the present day. Like Mr. Squire’s “ Mythology,” it 
is intended to serve as a popular introduction ; at the 
same time, it aims at satisfying those in quest of in- 
formation as to original sources and books of reference. 
From both points of view" it has much to recommend’ 
it; it will leave the general reader with a clear idea of 
the main outlines of the subject, while the student will 
find in it a painstaking and, within certain limits, a 
trustworthy guide. We are inclined to prefer the chap- 
ters dealing with Celtic literature in modern times, 
with the Highland bards before the Forty-five, with the 
master gleaners of. Gaelic poetry, &c. The pages 
which describe the influence of Celtic on English litera- 
ture are also interesting reading. The book ends with 
a survey of Celtic studies and a list of Celtic scholars 
past and present. 
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WEATHER INFLUENCES. 

Weather Influences: an Empirical Study of the 
• Mental and Physiological Effects of Definite Meteor’- 
ological Conditions. By Dr. E, G. Dexter. Pp. 
xxxi + 286. (New York; The Macmillan Company; 
London : Macmillan and Co., Ltd.) Price Ss. 6d. 
net. 

T he effect of changes of weather on human 
activities has been the subject of much discus- 
sion, and each of us has no doubt formed an opinion 
on how he individually is affected by different meteor- 
ological conditions. The problem as affecting the 
behaviour of humanity in the mass has, however, 
received but scant attention hitherto. The statistical 
method affords the means of obtaining numerical re- 
sults which enable us to estimate the importance of 
such effects. 

Meteorological statistics are nowadays available 
from most centres of population ; social statistics are 
also plentiful, yet of these only a limited number can 
be made to yield information on the general conduct 
or the working capacit)^ of the community as a whole. 
In the book before us Dr. Dexter has collected and 
discussed sixteen classes of data culled from school j 
records, covering both questions of attendance and ’ 
conduct, police records dealing with cases of assault, 
drunkenness, murder, suicide, arrests for insanity, 
discipline in penitentiaries and the health of the force, 
the death register, registers of attendance in the . 
out-patient departments of hospitals, and records of i 
the number of clerical errors discovj^red in the books , 
of certain banking establishments. The latter are the ' 
only data studied which deal- exclusively with mental 
activities. All the records refer to New York City 
or to Denver, Colorado. The meteorological statistics ; 
with which they have been compared were obtained ‘ 
from the U.S. Weather Bureau. 

The effects of seasonal changes are first discussed, 
and then the influence of each of the meteorological ' 
elements is considered separately. The general ! 
method of arranging the material for this purpose i 
will be clear from the following description of that of • 
dealing with the connection between temperature andl 
assault. The days falling within the period con- i 
sidered were arranged in groups according to their! 
mean temperatures, each group extending over a‘ 
range of 5° F. On the assumption that temperature^ 
has no effect on assault, the number of days in each . 
group is proportional to the “ expectancy ’’ of assault 
for that, group. The actual number of occurrences of; 
assault on the days of the group is computed as a; 
percentage of the “expectancy,” and curves have- 
been drawn using the “occurrences” as ordinates! 
and temperatures as abscissae. , 

In dealing with the element rainfall the usual 
meteorological distinction has been drawn between i 
days of rainfall, on which o*oi inch of rain or more 
was measured, and dry days., It seems a pity that a 
further subdivision was not made. , Most of us would 
be inclined to draw a wide distinction between showery 
days with only a few hundredths , of an inch of rain- 
fall and days of steady downpour.. Even if such a 
further subdivision had been adopted, days #ith a 
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few heavy showers would not be distinguishable from 
da3-s of continuous fall; probably a classification on 
the basis of duration rather than amount of rainfall 
would yield results which would repay the labour 
involved in tabulating the records of self-registering 
rain gauges. 

The majority of the curves show fluctuations which 
are greatly in excess of any which could be due merely 
to accidental variations. The number of data is in 
some cases extremely large (about 40,000 cases of 
assault), and there can be no doubt about the genuine- 
ness of the effects of meteorological changes. 

The interpretation of the results is, however, a 
matter of considerable difficulty, and the possible 
influence of other than meteorological causes has to 
be steadily borne in mind. The general line of argu- 
ment adopted regards the curves as compound func- 
tions of “ irritability ” or “ emotional state ” and 
“available” or “reserve energy.” Thus, to return 
to the temperature-assault curve, we find a marked 
deficiency of occurrences at low temperatures. This 
has been taken to mean that under these conditions 
so large a portion of the vital energy is used up in 
supporting normal metabolic processes that the sur- 
plus available for active disorder is small. Under 
warmer conditions our pugilist, in addition to being 
more out of doors and thus seeing more of his 
neighbour, has more reserve energy available for 
active warfare, and the work of the police is propor- 
tionately increased. Above 65° the curve commences 
to rise with increased rapidity. Fighting energy is 
now at its prime, and at the same time “ irritability ” 
or quarrelsomeness is rapidly increasing. The tem- 
perature group 80^-85° shows a conspicuous maxi- 
mum in the relative frequency of assaults. In the next 
group, 85°-90®, the curve exhibits a sudden drop. 
Irritability may very possibly be at a maximum, but 
the energy necessary to commence war is lacking, and 
a mere desire to fight is not a punishable offence. It 
is an interesting fact that the curve for women shows 
the above effects even more conspicuously than the one 
for men. A similar accentuation of the general charac- 
teristics is shown in all cases in which the number of 
data is sufficiently large to justify a separation of the 
sexes, so that it would' appear that women are,, on the 
whole, more susceptible to weather influences than men. 

Some of the most interesting and at the same time 
most inexplicable curves are those which show the 
effect of .tbie height of the barometer on human 
activities. With a few exceptions all classes of data 
show a marked excess of occurrences for periods of 
low barometer and a corresponding deficiency when 
readings are high. We cannot set this down to the 
direct effects of the diminution of pressure on the 
human organism; crime, &c., does not increase with 
altitude. Attempts at explanation by calling to our 
aid the usual accompaniments of a low barometer, 
viz. windi rain, or cloud also fail, for when the 
effects of these elements are considered separately we 
find that , in a number of cases the results contradict 
the hypothesis. Dr. Dexter directs .attention, to the 
ipeCiiiliar “;fe^I ”Vwblph:^ peqple .have , for j the 
'SiptJi'oach of a ^rmi to ffiis harffiy amounts to aik 
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explanation. It has been suggested that the radio- 
active emanation which is always present in the 
atmosphere in varying quantities may not be without 
influence on the human organism, and if, as Elster 
and Geitel suppose, this emanation is mainly derived 
from the underground air, which is more copiously 
discharged into the atmosphere as pressure decreases, 
it may be possible to establish a connection between 
the ** storm feel ” and the presence of radio-active 
emanation. If this be so we should expect to find the 
effect more pronounced with a falling than with a 
rising barometer, and, in the absence of direct measure- 
ments of the amount of emanation, the results obtained 
from a classification of the days, or perhaps better still, 
by a subdivision of the data used in constructing the 
present curves, on this principle would probably be in- 
teresting. Such a separation might prove profitable 
from a purely meteorological point of view, apart from 
all considerations of emanations, radio-active or other- | 
wise. Possibly the peculiar abnormalifies shown by i 
most of the data for days of calm may be to some 
extent due to similar causes. The connection is, how- 
ever, a very complicated one; attempts to trace a 
similarity between days of calm and days of low 
barometer fail signally. 

We cannot here enter into a discussion of all the 
results or criticise the individual conclusions arrived 
at. In the final chapter Dr. Dexter further develops 
his thesis of the available energy ” and “ emotional 
state in the light of all the accumulated evidence, 
and comes to the conclusion that the effect of weather 
changes is greater on the former than on the latter, at 
any rate in its practical effects on conduct. 

The study of the problems dealt with in the book is 
not without a certain practical interest to all who 
are responsible for the control of large numbers of 
individuals. If certain meteorological conditions can 
be shown to have a deleterious or beneficent influence 
on conduct or working capacity, it is well that we 
should recognise the fact as clearly as possible, and 
do what we can to mitigate the harmful conditions. 
Man cannot hope to control the weather, but he c^n 
modify the highly artificial conditions under which he 
lives to a very large extent. 


A LIMNOLOGICAL MONOGRAPH. 

Le Leman, Monographie Lhnnologique. By Prof. 
F. A. Forel. Vol, iii. Part ii. Pp. 410-715, 
(Lausanne: F. Rouge et Cie., 1904.) 

T N the issue of this, the second part of his third 
L volume, Prof. Forel completes his great mono- 
graphic study of the Lake of Geneva. The veteran 
pioneer of scientific limnological research is to be con- 
gratulated on the successful termination of his monu- 
mental task, commenced some half-century ago. 

The impetus which the study of lakes has received 
from the labours of Forel has now carried us so far 
that we find it difficult to realise the arduous nature 
of the work accomplished by him, who had in so 
many different directions to make the first tentative 
trials of methods of research with which all students 
of limnology are now familiar. The completed work 
is not merely a compendious study of the Lake of 
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Geneva, but is besides of the utmost value as a 
general study of the nature of fresh-water lakes. In 
his painstaking study of this one lake he has been so 
fortunate as to observe and explain in a satisfactory 
manner many phenomena of general scientific interest 
and importance, among others the mysterious rise and 
fall of the waters of the lakes now known as seiches, 
the peculiar abyssal fauna of the lake, &c. 

The present part of the work, which is mainly 
historical, deals with such varied subjects that it is 
difficult to particularise. Nothing having the slightest 
connection, direct or indirect, with the Lake of Geneva 
is destitute of interest for Prof. Forel, and we find 
here discussed many questions which a less enthu- 
siastic limnologist might have been content to leave 
to students of other departments of knowledge. He 
gives a ristmd of the history of the surrounding 
countries, of legislation, the fluctuations of population, 
local traditions, &c. More particularly apposite to 
the subject are the history of the lake dwellings, 
undertaken fifty years ago, in company with a band 
of archaeologists of which he laments that he is the 
only survivor, the history of navigation, of fishing, 
and of pisciculture. 

The history of navigation is treated very fully, from 
the canoe of the lake dweller to the modern steamer, 
and is illustrated with reproductions of many ancient 
pictures of ships; with such fulness of detail is the 
subject treated that we have a list of steamers plying 
on the lake from the Gttillaumc-T ell of 1823 to those 
of the present day. 

The ancient tradition of the “ dboulement du 
Lauredunum ’’ is discussed in its scientific bearings. 
The tradition, supported by contemporary chronicles, 
is that in the year 563 a.d. a mountain was precipi- 
tated into the lake, destroying a castle, villages and 
churches, causing a flooding of the shores of the 
lake, and much destruction of property and life in 
Geneva. He shows that a landslip, such as has 
occurred several times in history, could not account 
for the production of great floods. Although he has 
abandoned the belief that earth movements habitually 
produce seiches, he admits that a great earthquake 
might be the cause of the land-slide, and coincidently 
of a great seiche, which would cause destruction on 
the shores of the lake. He thinks it more probable, 
however, that at a time of oi'dinary flood, when the 
waters of the lake were very high, an ordinary seiche 
■ of no more than a metre of amplitude might cause 
considerable flooding in Geneva, and perhaps wash 
away some wooden bridges and houses, the connec- 
tion with the landslip being a mere coincidence. 

In his philosophical reflections at the conclusion of 
his work, Prof. Forel claims that there have been few 
problems presented to him in the course of his in- 
vestigations which he has not been able to solve, and 
the more difficult of these few are general problems, 
not belonging to his special province, and the solu- 
tion of which must be sought in other lakes. He 
would, however, guard against this assertion being 
misunderstood as a boastfully complacent assumption 
that he has exhausted the subject. Every naturalist 
has his lixnits, determined from within by the extent 
of his powers, from without by the state of the 
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sciences in the age in which he lives- What is 
accomplished in one generation is the foundation for 
the achievements of the next. 

That the subject is not exhausted we may easily 
see by remarking the progress that has been made in 
one of its departments most easily reviewed, since 
Prof. Phrel finished that part of his work. In biology, 
even in the simple cataloguing of the lacustrine 
animals and plants, it is obvious that the work accom- 
plished under his guidance is no more than a be- 
ginning in this direction, and specialists in any branch 
find abundance still to do. It is with no intention of 
belittling the work of Prof. Forel that this aspect of 
the subject is adverted to. It is a great work 
patiently carried through, and will serve as a found- 
ation for all future limnological studies. 


HENRY SIDGWICK'S ESSAYS. 

Miscellaneous Essays and Addresses. By Henry 
Sidgwick. Pp. vii + 371. (London: Macmillan 
and Co., Ltd., 1904.) Price 10s. net. 

T N this volume we have the first instalment of the 
^ shorter essays of that brilliant thinker, Henry 
Sidgwick. They have been chiefly collected from 
journals and reviews, but two are now published for 
the first time. His philosophical lectures and papers 
are reserved for a companion volume. In a way, the 
selection of articles now’ before us illustrates a period 
of thirty-six years of the life of one of the most 
striking personalities of our time, and on that account, 
and from their breadth of view, they have a value even 
though the occasion of their appearance is long past. 

Of the sixteen papers, six are literary or critical, 
six deal with questions of socialism and economics, 
and four with education and university affairs. We 
were surprised and somewhat disappointed to find no 
reminiscence of his activity in connection with the 
education of Englishwomen, but perhaps more may 
be expected when the histories of Newnham and 
Girton come to be written. 

A detailed review of the essays on Shakespeare, 
Matthew Arnold, and Clough, or of those on political 
economy or sociology, hardly falls within the sphere of 
this Journal, but few of our readers who are interested 
in the burning question of the best education for men 
of science will regret having read Sidgwick ’s essay 
on “ The Theory of Classical Education,” reprinted 
from F. W. Farrar’s Essays on a Liberal Educa- 
tion,” which was originally published in 1867. In the 
light of the recent controversy on the Greek question 
much of this excellent paper reads as if it had been 
written yesterday, and it is difficult to avoid the 
reflection that if several of the writers of contro- 
versial letters to the Times had read this essay of forty 
years ago, both their matter and manner might have 
been improved. 

With respect to the classical element in a scientific 
education, Sidgwick was of opinion that although 
science had at length broken its connection with 'what 
was so long the learned language of Europe, yet 
everyone who aspires to become a “ learned ” man of 
science will require to read Latin with ease, but that 
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the sole stock-in-trade uf Greek necessary for him 
would be a list of words that he could learn in a day 
and the use of a dictionary that he might acquire in 
a week. In other words, he appeared to be in favour 
of the retention for the highest class of science 
students of that modicum of Greek which is at present 
compulsory at Oxford and Cambridge, only he would 
perhaps have liked to see it reduced and treated as a 
distinct part of the direct teaching of English. 

A clear distinction is drawn betw’een natural and 
artificial educations, and between the effects of literary 
and of scientific training. With regard to the latter 
Cuvier's famous remark is quoted with approbation : — 

, “ Every discussion which supposes a classification of 
facts ... is performed after the same manner; and- 
he who has cultivated this science merely for amuse- 
ment, is surprised at the facilities it affords for dis- 
entangling all kinds of affairs.” 

He admits that a student of languages could not 
honestly claim an analogous advantage for his own 
pursuit. The editors are justified in the inclusion of 
the essay on “ Idle Fellowships ” in spite of the fact 
that the evils of which it complains have greatly 
diminished. The general educational considerations 
discussed are of so wide a bearing that they are not 
less true now than in 1S76, when the essay was 
published. 

We feel certain that those vrho peruse this volume 
will share our gratitude to the editors for their share, 
in the re-publication. 


OUR BOOK SHELF. 

The Insulation of Electric Machines. By H. W. 

Turner and H. M. Hobart. Pp. xvi + 297. 

(London : Whittaker and Co., 1905.) Price 10s. 6 d. 

net. 

The perfecting of the modern dynamo electric machine, 
and the necessity of high potential differences have 
within recent years quite altered our ideas about 
insulation. Electrical engineers have come to view 
the subject from a different standpoint on account 
of the importance of disruptive strength of the material 
apart from conduction pure and simple. The book 
under review appears at a very appropriate time. 
Our knowledge of the physical properties of insula- 
tors is now sufficient, and the want of a really good 
book on the subject is great enough to justify its 
appearance. It will be welcomed by the electrical 
engineer as a most valuable addition to his library. 

The book opens with an account of the requisites 
for insulating materials, and the most perplexing 
phenomena met with during the testing of the same. 
Why is it that air has comparatively such low di- 
electric strength, and yet it is a very good insulator 
as ordinarily understood? iVgain, why does the 
apparent dielectric strength per unit thickness of such 
a substance as mica vary with the thickness? These 
and many other matters' difficult to understand are 
laid before the reader. The properties of insulating 
materials and the influences of temperature and 
moisture upon them are next dealt with. The 
authors quite rightly lay stress upon the testing of 
insulators at, or even exceeding, their working limits 
of temperature, and the futility^ of baking to obtain 
temporary insulation unless moisture be permanently 
excluded. When dealing with the influence of brush 
discharge mention might with advantage have been 
made of the production of nitric acid, and the ultimate 
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breaking down of the insulation. The production of 
ozone — the forerunner of the above effect — is a matter 
of the utmost importance to electrical engineers, 
especially in damp climates. 

That portion of the book dealing with varnishes 
is most valuable. The pros and cons, of the use of 
linseed oil, which undoubtedly has a very extended 
use at the present time, and other acid bodies are 
well set forth, as are those of the use of insulators of 
paraffin origin. The uses to which oils can be put as 
insulators, their various characteristics, their purity 
and methods for purifying and drying are carefully 
dealt with. Presspahn-mica is advocated instead of 
micanite for high tension working. 

An important part of the work is that which deals 
with insulation of armatures, field-coils, and trans- 
formers. It is well shown upon what the so-called 
^‘space-factor,” that is the ratio of area of copper to 
gross area of slot, depends. Very valuable sugges- 
tions are made with regard to pressure tests. Long 
time high pressure tests are likely to injure apparatus, 
and are not recommended — a few seconds^ application 
is sufficient. The appliances in use for taping and 
handling insulation material, and a most interesting 
description of the tools employed, together with a 
useful bibliography, close what is really a valuable 
book. The printing is good, and the illustrations are 
excellent. Ernest Wilson. 

Insect Life, A Short Account of the Classification 

and Habits of Insects. By Fred. V. Theobald, 

M.A. With numerous illustrations (53 in the text). 

Second edition, revised. Pp. xi+235. (London ; 

Methuen and Co., 1905.) Price 2s. 6a. 

The first edition of this work was published in 1896, 
and the public interest in entomolo^ is evidenced by 
the increasing number of books on the subject which 
reach a second edition within a comparatively short 
time of publication. A cheap popular illustrated book 
on insects seems at present to be assured of a sale 
at least sufficient to cover expenses, which was not the 
case a few years ago. 

The second edition is exactly similar to the first as 
regards its size, illustrations, and general contents; 
but here and there we notice occasional additions. 
There is much useful information in the book, but we 
regret that the second edition has not been more 
carefully revised, for, apart from occasional misprints, 
several erroneous or obsolete statements contained in 
the first edition have been repeated in the second. 
Thus on p. 3 (note) we read, “ The total number 
[of^ insects] described, however, is under 250,000.” 
This is probably based on Kirby’s estimate in his 
“ Text-book of Entomology ” (1885) of 222,000 ; but 
the later estimate given in the second edition (1892) 
was 270,000, which would require to be augmented 
by many thousands to be correct for 1905. On p. 87, 
“ The so-called Apples of Sodom found near the Red 
Sea,” should, of course, be the Dead Sea. While it is 
true, as stated on p. 105, that Danaus chrysippus is 
the only European species of the genus, the much 
larger insect occasionally found in England is the 
common North American D. erippus (or D. archippus), 
introduced, but which may not improbably become 
naturalised in Europe, and has established itself 
within the last half-century in many of the 
Pacific Islands, as well as in Australia and New 
Zealand. lastly (p. 166), it is possible that the bite 
of the species of tsetse fiv which destroys cattle in 
South Africa may be “ comparativelv harmless to 
man”; yet, as Mr. Theobald must certainly know, 
the terrible sleeping sickness of Western and" Central 
x'Vfrica is now^ ascribed to the bites of different species 
of tsetse flies infesting those regions. 

We hope that when this little book reaches a third 
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edition Mr. Theobald may have an opportunity of 
enlarging it, for entomology, like other sciences, 
advances so rapidly that it is not possible to bring it 
up to date, unless the author gives himself a free 
hand in this direction. 

The Radial Area-’Scale. Patented by R. W.^ K, 
Edwards. (Richmond, Surrey : Morgan and Kidd.) 
Price 35. 6d. 

This ingenious instrument is designed for use in find- 
ing the approximate areas of irregular plane figures 
such as indicator diagrams. It consists of a sheet of 
transparent celluloid marked with eleven scales on 
lines radiating from a point at equal angular intervals 
of about 3°, and so divided that a scale reading is pro- 
portional to the area of a sector from the centre up to 
that point. When used, the sheet is laid over the figure 
to be measured, and is adjusted until the figure is just 
contained within the bounding radials, with its outline 
cutting the nine inner scales each in two points. The 
outer and inner readings at these points are now taken 
and the two sets added; the difference between the 
two sums gives the required area. The entire opera- 
tion occupies about three minutes. Applied by the 
writer to a 3" circle and a 6'' semicircle, the results 
were correct in both cases to within i per cent. As 
the outside radials include an angle of about 30°, the 
instrument is quite quickly adjusted over large or 
small figures of any shape, and the scales are clear 
and easy to read. To ensure a good approximation, 
Simpson’s rule has been cleverly applied in figuring the 
scales. The instrument seems likely to be of consider- 
able service, and should be widely known. 

A Preparatory Course in Geometry. By W. P. Work- 
man and A. G. Cracknell. Pp. viii + 56. (London : 
W. B. Clive, 1905.) Price gd. 

The little book by Messrs. Workman and Cracknell 
is preparatory to a forthcoming work on Geometry, 
Theoretical and Practical,” on which the authors are 
now busily engaged. It consists essentially of a set 
of exercises on the accurate scale drawing of linos, 
angles, triangles, and polygons, and requires the 
reading off of quantitative results as regai'ds lengths 
and angles. Areas, ratios, and the general proper- 
ties of circles are not reached in this volume. R 
trains the youth in the proper use of the drawing-pencil, 
straight-edge, scale, protractor, set-square, and com- 
pass, and gives him a concrete knowledge of, and prac- 
tical insight into, geometrical truths as a preliminary to 
more formal work. Teachers using the book would 
do well when valuing class work to act on a sugges- 
tion contained therein, and give varying credit accord- 
ing to the degree of accuracy disclosed by the results. 
The book gives good promise of another very interest- 
ing class book of elementary geometry. 

The Evolution of the World and of Man. By George 
E. Boxall. Pp. xi+191. (London: T. Fisher 
Unwin, 1905.) Price 55. 

A SINGLE example to show how Mr. Boxall proposes to 
supplement the deficiencies in the story of evolution as 
told by science will enable possible readers to estimate 
the value of his book. On p. 30, after stating that 
geology tells us the order in which various strata 
were laid dowm, he continues : — “ but no attempt has 
as yet been made to estimate the temperature, for 
instance, when the granite was first deposited, and 
yet this should not be a difficult problem to solve. 
Thus, of the true metals, aluminium is the only one 
which appears in the granite, ...” and the account 
continues with the same disregard of scientific fact. 
Mr. Boxall expresses his own view of the value of 
the book by not troubling to provide an index to it. 
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LETTERS TO THE EDITOR. 

[TJte Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake j 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous commitnicaitons.] 

The Possibility of Reducing Mosquitoes. 

In his able review of Janies and Liston’s interesting 
“ Monograph of the Anopheles Mosquitoes of India,” pub- 
lished in your issue of May 25, Dr. Stephens recapitulates 
the arguments of these authors in favour of their hypo- 
thesis that ” the task of materially reducing the number of 
Anopheles in any place "will undoubtedly be one of great 
magnitude.” As the subject is one of the greatest sanitary 
importance, it may perhaps be advisable to add that the 
validity of these arguments is by no means accepted by 
all students of the subject. Thev are based for the most | 
part on the results of some anti-mosquito work done at 
Mian Mir by Dr. Christophers and Captain^ James. 
Perhaps those of your readers who are not medical men 
may not be cognisant of the fact that an exhaustive and, I 
think, destructive criticism of this work has been pub- 
lished by Colonels Crombie and Giles, Captain Sewell, 
and myself — vide British Medical Journal, September 17, 
1904, and Journal of Tropical Medicine, 1904. My own 
conclusions were that the operations cost too little to be 
effective, and that no exact method was employed for 
enumerating the numbers of mosquitoes present before and 
after their commencement. So far as I am aware, Dr. 
Christophers and Captain James have not replied to our 
criticisms, and I therefore feel justified in assuming that 
the case has gone against them by default. I should add 
that I hear on very good authority that the operations at 
Mian Mir are now being continued on a better basis. 

The principal argument of our authors appears to be 
that the local reduction of mosquitoes will be 'wholly or 
largely impracticable because of immigration of the insects 
from outside. Thus they mention four methods by 'which 
.Anopheles are dispersed, namely, by flight, by streams, by 
carriages, and by gradual spreading in all directions ** by 
short stages,” and think that the last method is “over- 
looked by those who have no intimate knowledge of 
mosquito habits, but who readily draw up schemes for 
their wholesale destruction.” I fear that these very self- 
evident facts .were well known and carefully considered 
long before the authors commenced their researches, and, 
moreover, that they do not by any means establish their 
case. It is quite obvious that a considerable number of 
mosquitoes must always find their way by diffusion into 
any area of operations ; but this is not enough. What 
the sceptics have to prove is that the number of immigrants 
must be so large as nearly, or completely, to compensate 
for the local destruction. This is quite a different pro- 
position, and one which will, I think, tax their ingenuity 
to maintain. If the local mosquito-density is to remain 
the same in spite of local destruction, it can only be by 
means of an abnormally large compensatory immigration 
setting in coincidentally with the commencement of the 
work of reduction- But what is there to determine such 
an extraordinary and suicidal influx? Mosquitoes do not, 
like a gas, exist under a pressure which compels them to 
fill up a vacuum, and we can scarcely suppose that they 
voluntarily move in the direction of their own destruction. 
But, even if they do rush in to fill the local vacuum, they 
must, in order to do so, forsake the outlying tracts of 
country (which will be correspondingly benefited by their 
absence), so that the total average reduction over the 
whole area influenced by the operations will be exactly 
the same whether migration takes place or not — an argu- 
ment which appears to have been overlooked by the 
sceptics. 

Owing to the fact that the to and fro movements of all 
random wandering must tend to annul each other — ^that 
is, that the vectorial sum of such movements must tend 
to zero — I think that migration is not likely seriously to 
counteract the effect of anti-propagation measures- I 
should like to refer those interested in this part of the 
subject to a paper by me, published in the British Medical 
Journal for May 13, in which I have endeavoured to 
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approach the subjeLt anairtically. My results agree with 
of the late Mr, Ronald Hudson, who kindly coni- 
.-ed a similar analysis for me shortly before his 
laii'.' rated death, and also. I may add, with general ex- 
perience, which shows that though a few ^mosquitoes may 
occasionally wander to considerable distances, the large 
bulk of them remain near their breeding pools. I venture 
to think that those w’ho would prove the converse rnust 
do so, not by citing individual cases of long wandering, 
but by making a much more exact numerical determination 
of the amount of immigration than they have yet 
attempted, and by showing that it greatly exceeds the 
local birth-rate — a somewhat difficult task. That their 
observations are not always those of others may be seen 
from the following quotation from Dr. Malcolm "W atson’s 
report on the highly successful anti-malaria measures 
carried out in the Federated Malay States (Journal of 
Tropical Medicine, April i, p. 104) : — “ A definite improve- 
ment in the health of Klang was evident when only the 
swamps nearest to the main groups of houses had been 
dealt with, and while other swamps within the town were 
still untouched. The mosquitoes from these did not appear 
to travel any distance, and there has been no evidence of 
dangerous immigration of Anophelines from the extensive 
breeding places which until the middle of 1904 existed just 
outside the town boundary, and some of which still 
remain.” 

So far as I can see, the case must be the same for 
mosquitoes as for most other organisms, including man. 
We should be very much surprised if anyone were to 
maintain that the population of the British ^ Isles, for 
instance, would remain the same after abolition of the 
birth-rate. Why, then, should we assume such a pro- 
position for mosquitoes? Ronald Ross. 


The Romance of the Nitrogen Atom. 

The letter of Dr. F. J. Allen (Nature, May 4) on the 
critical temperature of living substances has interested me 
immensely. The ideas contained in it have often presented 
themselves to me in a crude way, and I hope Mr. Allen 
will find opportunity for elaborating them. I have often 
thought, when pondering over what one may venture to 
call the versatility of nitrogen, that a useful book might 
be written on the chemistry of the nitrogen compounds, 
including the mineral and organic compounds of that 
element in one view. If it did no other service it would 
help to save the mind of the chemical student from being 
enslaved by the phrase, “ the chemistry of the carbon 
compounds.” If the phrase “ Ohne Phosphor kein 
Gedanke” is true, may we not with equal truth say 
“Ohne Stickstoff kein Leben ”? The marvellous powers 
stored in the carbon atom are sufficiently^ en evidence in 
chemical science ; yet may we not recognise the nitrogen 
atom as the magic “ demon ” (borrowing a figurative 
term from Clerk Maxwell) that holds the wand, that (under 
given conditions such as are noted by Dr. Allen) turns 
the atoms of oxygen and hydrogen hither and thither in 
the multiplex atomic relations of growth and metabolism 
in the living organism, and especially in that little under- 
stood complex we call chlorophyll? We know that the 
inert molecule of the atmosphere is made up of atoms 
which, in the nascent state, are possessed of great chemical 
energy, and we may fairly, I think, explain the inert- 
ness of ordinary atmospheric nitrogen by the stability of 
its molecule (Nj) as arising out of a difference in the ionic 
constitution of the two atoms which form the molecule. 
Is it not here that we may seek for the explanation of the 
otherwise puzzling fact that in the extremely stable com- 
pound NH.^ the nitrogen atom is trivalent, while in the 
oxides, halides, &c., it is pentavalent? The action of the 
nitrogen atom, in the way suggested by Dr. Allen, is 
illustrated by the well known necessity in the fertilisation 
of soils for the conversion of NH^ into nitrates of alkaline 
bases, in order that the nitrogen in a more unstable state 
of combination may do its special work in the internal 
economy of the plant. I recollect discussing this matter 
some years ago with Dr. Voeicker, when I had the 
pleasure of meeting him at an agricultural gathering in 
this neighbourhood. The modern idea of ionisation of 
atoms seems also to throw light upon the fact that N. 
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and H3 combine to form NHj under the influence of the 
silent electric discharge, while at the temperature of the 
spark-discharge NH3 is again split up into and Ha* 
The running down also of HNO, through the whole series 
of oxides into ammonia in the Grove cell is full of interest 
from this point of view, and the subject, with its mani- 
fold ramifications, is a fascinating theme for a thesis. 

Bishop’s Stortford, May 30. A. Irving. 


An Inverted Slab in a Cromlech. 

The remarkable articles on Stonehenge and other monu- 
ments by Sir Norman Lockyer have naturally stimulated 
reflection upon all that concerns megalithic remains, and 
therefore, perhaps, the following curious circumstances may 
be of some interest. 

At Henblds, in Anglesey, is a cromlech, or rather, I 
suppose, a dolmen, of remarkably rude and massive aspect. 
Two uprights remain, the larger of which is about 15 feet 
high by 9 feet thick, and both are very rough and irregular 
in shape. Resting against these, at an angle of about 
20*^ or rather less from the horizontal, is a thinner stone, 
about 3 feet thick and some 13 feet square, presumably 
a top-stone. All. are .pf a hard quartzite, which occurs 
among. the schistose rocks of the district. No good ex- 
posure of this is known within a mile or so of the crom- 
lech (a fact which Captain EJvans, of Henblds, informs 
me was . pointed out to him long ago by Sir Andrew 
Ramsay). But at the base of the uprights are some 
obscure exposures that appear to me to be in situ, and 
I am inclined to think, therefore, that the materials were 
obtained on the spot. 

Now the supposed top-stone is, rough, like the uprights, 
on its upper surface, but its under-side is beautifully and 
finely ice-worn ! It is clear, therefore (for it is certainly 
not a boulder), that it has been turned upside down. 

Further, not only is it ice-worn, but the direction of 
the ' ice-movement can be made out, there being distinct 
lee-sides to its finely striated bosses, and these lee-sides 
look to N.N.E. But the natural direction of glaciation 
in the district is to S.S.W. Therefore, the stone has, not 
onlv been turned upside down, biit turned round as well. 

If the materials were brought from some distance, these 
facts are, of course, of less interest. But if, as I think 
niuch more probable, they were obtained on the spot, it 
IS clear that they throw a little light upon the proceedings 
of the builders in their work of lifting these great stones. 

Achnashean, near Bangor. Edward Greenly. 

The Cleavage of Slates. 

I FIND that I owe Kir. Fisher some apology for a care- 
lessly worded allusion in my notice of Dr. Becker’s memoir 
(p. 20, May 4). In pointing out that tl^e theory w’hich I 
criticised had been anticipated bv' Mr. Fisher, I ou<*ht 
perhaps, to have mentioned that the latter had somewhat 
qualified his original hypothesis, though the postscript 
notifying this qualification was, I believe, only privately 
printed. ^ r j 

Mr. Fisher’s further contribution to the question fpp. 

56, May 18) is of interest. If it be granted that the 
cleavage of the Westmorland slates coincides with the 
plane of greatest distortion, it becomes less necessary to 
urge the case of the colour-spots in the Llanberis slates: 
but the suggestion that these have been formed sub- 
sequently to the cleavage seems to raise some difficultv, 
1 have seen examples in which the ellipsoidal green spots 
are shifted by small faults, which are quite obsolete as 
planes of weakness. This seems to imply that the faults 
ana a fortiori the spots, are older than the cleavage- 
structure. Alfred Harker. 

St. John s College, Cambridge, June 7. 

The Inheritance of Acquired Characters, 

T 1^1 instance of such inheritance? 

Lately I heard a missionary at a Mav meeting tell of the 
marvellous facility with which Chinese children memorise 
whole hooks of the Bible; the four Gospels, and some- 
times the Acts also, being an easy feat for children of ten 
or twelve years. Having carefully sought information 
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from other authorities, I find these facts confirmed, and 
that the same applies to Mohammedan children. Wc are 
aware that for ages their ancestors have been compelled 
to memorise long portions of their sacred books, and 
although occasionally we meet with a child of any nation 
with a gigantic memory, that differs widely from the case 
of a people where it has become a general characteristic, 
June 7. W. Woods Smyth. 


THE UTILITY OF AN ANTHROPOMETRIC 
SURVEYS 

T he Government which has shown so scientific a 
spirit as to create a Council of Defence, a 
constant spirit of intelligence to safeguard the Empire 
amid the development of armaments of other nations, 
might surely devote attention to that recommendation 
which stands first in the report of the interdepart- 
mental committee on physical deterioration : — “ With 
a view to the collection of definite data bearing upon 
the physical condition of the population, the com- 
mittee think that a permanent anthropometric survey 
should be organised as speedily as possible. ...” 

What are the results to be expected from such a 
survey as was sketched out at the Cambridge meet- 
ing of the British Association last summer? An 
improvement in the education of the people will surely 
follow. 

At the time of the Elementary Education Act, 1870, 
the re-distribution of the populace, that progressive 
change by which the increasing majority become 
citizens and cease to be country folk, was not realised. 
The increasing demands of intellectual exercises 
upon the time of the children and loss of domestic 
education were not foreseen, or their effect in making 
the requirement most urgent that the physical side 
of education should be brought under educational 
authority or otherwise definitely provided for. Hence 
a generation passes and there is an outcry for^hysical 
education. Let us hope a coming generation may 
not be crying In turn that the moral side of education 
suffers from want of due attention. 

The effect of registration — the national survey of 
I deaths — has been a clear guide and a very groat safe- 
guard to the public health. One may quote some of 
the words of Dr. Farr which are to bo found in his 
first letter to the first annual report: — ‘‘ Diseases are 
more, easily prevented than cured, and the first step 
to their prevention is the discoveiT- of their exciting 
causes ” ; again, “ indirect influence (of these reports) 
upon practical medicine must have been very great. 
The constant endeavour after exactness of diagnosis 
and^ precision of nomenclature is itself a wholesome 
discipline, which reacts inevitably upon treatment” 
Who at that time could prophesy the value, topo- 
graphical and historical, we now find in these reports? 

The anthropometric survey will have upon the 
sphere of education an equally large and discrimin- 
ating, if often indirect, influence; it will react upon 
medicine as well as upon education; it will detect 
any deterioration of the young adult that is due to 
the factory and workshop; it will determine the in- 
fluence of environment upon physique, and, as Mr. 
John Gray says, “ without an anthropometric survey, 
we are in this important question of sound national 
physique ‘ like a log ^ drifting nowhere ’ ; with a 
survey, we should be like a ship, steering by chart 
and compass to its destination.” 

In the influence of body and mind upon one another, 
it is to anthropometry we must look for certainty of 
judgment. Mr. H. G, Beyer pointed out to "the 

1 Physical Deterioration ; being; the Report of Papers and Discussions at 
^e Cambridge Meeting of the British Association, TQ04, on the Alleged 
Physical Deterioration of the People and the Utility of an Anthropometric 
Survey. (Occasional Papers of the Anthropological Institute, No. a.) 
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American Association for the Advancement of Physical , 
Education how important it was to make a stucly of ' 
“ fatigue ” in its relation to training and education, j 
to find out the conditions under which our work has i 
its maximum beneficial effect, and the limits to the 
exercise of our muscles favouring the performance 
of intellectual work. From data worthy of credence, 
he was of opinion that brain work influenced favour- 
ably bodily development, as well as dicq versdi, ! 

The basis of these and similar observations requires | 
to be broad, and it was interesting to note at the ' 
Cambridge meeting how the want of the proposed 
survey was evident to nearly every speaker. Prof. 
Cunningham has pointed out how clianged conditions 
of life are palpably attended by changes of physical 
standard, but we have no < clear knowledge of these 
changes, the best facts concerning our country being 
still those collected five-and-twenty years ago by the 
anthropometric committee of the British Association. 
The racial substitution of a dark element for a fair 
in the population of London, noted by Dr. Shrubsall 
as an outcome of his investigations on hospital 
inmates and healthy individuals, demands a survey to 
determine its extent and nature. 

In the remarks upon deterioration, made at the 
Cambridge meeting by the president, Mr. Balfour, 
this requirement stands out quite plainly again in his 
expression of opinion that fresh air has so large an 
influence upon the physique of the race. 

That a knowledge of the conditions of respiration 
in towns is at the present day of eminent importance 
is also patent to everyone who may read, in a recent 
report of the Registrar General, that in the urban 
districts of England the death rate from respirator}^ ' 
system diseases is no less than double that of the : 
rural districts. \ 

Now while much attention has been paid to the air ; 
of schools and buildings, Tve have no knowledge | 
whether the lung movement — the chest expansion — • 
of the towm dweller is much less than the county- 
man’s, and the answer of a survey to this question 
is highly desirable. It may be that want of exercise 
of lung "is a deteriorating influence like bad quality of 
air. 

Now that a practical scheme of anthropometry with 
a responsible recommendation of such a scheme lies 
before our legislators, concerning a matter abso- 
lutely beyond the reach of private effort, surely the 
nation cannot afford to despise such knowledge, nor 
is the day past vrhen this country can give a lead in 
the organisation of information to aid the public 
health. 

Unlike Sweden, Germany, and Italy, we have no 
conscripts to form a source of similar information. 
The methods proposed are simple : — height, weight, 
chest girth; head-length, breadth, and height; breadth 
of shoulders and hips; vision and degree of pigment- 
ation are to be measured. Economy and efficiency 
will be observed by the provision of whole time 
surveyors instructed at a single centre, and 80,000 
adults and 800,000 children should be measured 
annually, re-visiting each district ever}’- ten years. 

The eugenics of Mr. Galton, are not at present 
practical politics, though, as an analogous subject, it 
is interesting to note that the stud books of hunters, 
shires, and hackneys have not only improved the 
breed, but raised the standard of health and improved 
the average of health in horses exhibited. 

As to expense, the sum required is less than that 
spent on stud books, and similar to that of the Geo- 
logical Survey. Provision is made, though not too 
liberally, for the survey of the land on which we live ; 
surely it is not too much to ask that a scheme for the i 
survey of the people should be established upon a ; 
national basis. ! 
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PHOTOGRAPHY AXD NATURAL HISTORY? 
TARY plate photography cannot be altogether^ re- 
^ garded as an un mixed blessing. The facilities 
which it affords to the amateur have brought down 
upon us a veritable avalanche of books on natural 
history subjects, some of which had better never have 
been written. 

Mr. Snell’s unpretentious little volume is, however, 
not of this number. On the contrar}^ it is of its 
kind excellent, and will prove a boon" to those who 
are fond of nature-photography but, by force of 
I circumstances, are unable to afford an expensive 
; camera or to spend time and money in search of 
subjects far afield. 

Commencing with a most useful chapter on the 
methods to be adopted in photographing living 
animals, the author, in the following chapters, 
demonstrates thu practicability of the rules he has 



Fig. I- — Spider's Web or Snare, From Snell’s “The Camera in the Fields 


laid down. Small mammals, birds, reptiles, 
Amphibia, fishes, and insects are each, in turn, made 
to furnish illustrations. Finally, some very valuable 
hints are given on the photography of botanical 
subjects. 

There are tricks, it is said, in every trade! This 
is notoriously true of photography. Some of the 
more harmless sort are lucidly described in this 
volume. The methods, for example, employed in the 
photography of mice and rats, snakes, and young 
birds will come as a surprise to many. Many of us, 
probably, have been aniazed at the apparent skill and 
patience displayed by many “ nature-photographers ” 
in securing pictures of field-mice climbing wheat 
stalks, or rows of nestlings sitting peacefully along 
a bough. Such pictures, it now appears, may be 

1 “The Camera in tbe Fields." By F. C. Snell. Pp. 256. (London: 
T, Fisher Unwin, 1905.) Price sj. 
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secured in the privacy of a small back 
oniy necessary first to catch your mouse. This doi^, 
he is penned in a glass cage and confronted by the 
camera. So soon as an attractive posture has been 
iissumed, the exposure is made. A suitable back- 
ground Is all that is needed to deceive even the very 

■elect ! . r i: 4.1. 

Thus is the mystery explained of some of the 
wonderful pictures of wild life with the camera 
that have excited the envy and^ admiration of 
who have sought, and sought in vain, in our fields 
and hedgerows to obtain similar pictures ! 

The illustrations In this book are^ unusually good 
and plentifully distributed. The specimen given here- 
with was selected with no little difficulty, inasmuch 
as the high standard of excellence, both in taste and 
execution, which these pictures present rendered 
choice difficult. W. P. P. 


TEE NATURAL HISTORY OF THE 
BAHAMAS,^ 


''P WO years ago there was published in this country 
A an account of a cruise to the Andaman and 
Nicobar Islands^ by an American party for the pur- 
pose of obtaining natural history and ethnological 
specimens for the National Museum at Washington, 
and every Englishman worthy the name who read 
that work can scarcely have failed to experience 
feeling of shame that it was not long ago anticipated 
and rendered superfluous by the enterprise of his own 
•countrymen. If such a feeling exist in the case of 
a work dealing in a more or less cursory manner 
with the results of a private expedition to remote 
islands of little or no commercial importance, how 
must it be intensified wffien we find an American 
scientific society undertaking a systematic biological, 
geological, historical, and sociological survey of 
group of islands which are supposed to rank among 
the more important possessions of the British Crown ? 

That the work should have been undertaken by 
American enterprise is, ipso facto, a confession that 
it required doing; in other words, that it ought to 
have been done by Englishmen, and the fact of its 
being left to our Transatlantic cousins is virtually 
an admission that our rulers — in spite of what we 
are being continually told as to the all-importance of 
•science if we are to continue to hold our position as 
a nation — are blind to the needs and signs of the 
times in matters scientific! That we should have 
hitherto possessed no detailed and comprehensive 
account of a group of islands dotted over an area 
about as large as the British Islands, which has 
formed part of our Empire for generations, is, indeed, 
little short of a national disgrace, and the fact that 
Americans have cut in and done our own work for 
us in our own possessions speaks volumes as to the 
amount of attention that has been paid to the cry of 

Wake-up, England I ’’ 

The contrast between our own apathy and American 
enterprise in scientific matters of this nature is in 
tensified when we compare what is being done for 
the natural history of the Philippines by their new 
owners with what has been left undone in the case 
of the West Indies (and many other islands we could 
mention) by their ancient lords. We were about to 
urge our rulers, for very shame, to set about doing 
for the other West Indian islands what Americans 
have already accomplished for the Bahamas, but w^e 

1 “The Bahama Islands.” Edited by G. B. Sbattuck. Pp. x.xxii-f-630 
Q3 plates. [New York : The Macmillan Co. ; London : Macmiilan and Co., 
Ltd. (published for the Geographical Society of Baltimore), 1905.] Price 
«/. cjr. net. 

- “In the Andamans and Nicobars." By C. B. Kloss. (London : John 
Murray, 1903.) 
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fear we should only be speaking to deaf ears, and 
therefore refrain. Let us add that in all this we 
have not one spark of jealousy, but rather unbounded 
and respectful admiration, in regard to the work our 
American cousins have so successfully and so 

thoroughly carried out. , . , c • 4. ^ ir 

The trustees of the Geographical Society of Balti- 
more have, it appears, set themselves to accomjilish 
two main objects by means of the body they govern, 
namely, in the first place, to furnish their public 
with an annual course of lectures connected wath 
geography, and, in the second place, to foster geo- 
^aphical research in general, and from time to time 
to p^ublish monographs dealing with some particular 
piece of geographical investigation carried out under 
the auspices of the society. The volume before us is 
the first of these proposed monographs, and its com- 
pleteness and wealth of illustrations render it a more 
than usually striking and handsome example of 
American thoroughness. , , 

The object of the expedition was to investigate 
the origin and natural history of the Bahamas, 
and also to conduct studies on lines intimately associ- 
ated with the well-being of their inhabitants. The 
scientific staff included no less than twenty-four 
members, with Dr. G. B. Shattuck as director, most 
of whom are specialists in one or more particular 
departments, the special subjects of investigation 
being geology, tides, terrestrial magnetism and 
climatology, soils, botany, mosquitoes, fishes, other 
vertebrates, medicine, and history. Even this, how- 
ever, by no means represents the full force employed 
in making public the results of the expedition, for 
many of the collections were handed over to specialists 
who did not accompany the latter, the reptiles and 
amphibians being, for instance, consigned^ to Dr. 
L. Stejneger, the birds to Mr. J. H. Riley, the 
mammals to Mr. G. S. Miller, and so on. 

For months previous to the departure of the ex- 
pedition, the director was engaged in equipping and 
organising its various sections, procuring the 
necessary apparatus, so that everything, even down 
to the most minute detail, should be in such a static 
of completeness that work might be commenced tlic 
very moment of arrival. The expedition sailed from 
Baltimore on June i, 1903, equipped lor a two 
months’ cruise. Since a number of its members were 
In Government offices, from which they could only 
obtain leave during the months of June and July, the 
length of the cruise had been necessarily limited to 
that period, and every effort had consequently been 
made that work should progress with the greatest 
possible despatch during the time available. Un- 
fortunately, bad weather was experienced during the 
outw^ard voyage, so that Nassau, the first stopping 
place, was not reached until June 17, and as it was 
necessary to start on the return journey before the 
end of July, only about five weeks were left for work. 
The more southerly islands of the Bahama group had 
in consequence to be left unvisited; but apart from 
this omission, the greater part of the work which had 
been planned was brought to completion, and all the 
members of the staff are to be congratulated on the 
rapidity with which they executed their respective 
tasks. Except dredging and fishing, most of the 
work was done on shore, but all the field-work was, 
of course, merely preliminary to study in the labor- 
atory. In examining the living products of the sea- 
bed — a sight of rare beauty — great advantage was 
derived from the glass-bottomed boat which formed 
part of the equipment. 

Our statesmen should not fail to notice that, accord- 
ing to opinion in America, the construction^ of the 
Panama Canal in the near future (which is said to be 
assured) is destined to bring renewed prosperity to 
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the West Indies, and the hope is expressed by the 
editor that the facts recorded in the work before us 
“ may be instrumental, if only in a small degree, in 
causing the Bahama Islands to share in this pros- 
perity. Commentary on this statement is superfluous. 

The picture presented by the islands is well de- 
scribed in the following passage by the editor 

“No words can describe the beauty of Nassau as 
one approaches the harbour from the sea. The ocean 
of deep sapphire suddenly changes to a lagoon of 
emerald green surrounded by shores of snow-white 
coral sand. Beyond, the w'hite limestone houses of 
the town, intermingled with groves of graceful palms, 
and half-concealed by gorgeous poincianas, rise in a 
gentle slope against a sky of purest blue. The green 
transparent water; the intense blue of the sky; the 
blotches of blood-red poincianas ; the snow-white 
drifts of coral-sand; the vivid green of the foliage — 
all these unexpected and yet harmonious contrasts 
strike the eye together, and stamp on^ the memory a 
picture of rugged beauty which nothing can efface. 
The impression thus received does not suffer w’hen 
later the tourist wanders about the quaint old town 
to examine at leisure the details of the picture.” 

Our limits of space allow of only a brief reference 
to the details of the work of the expedition. An 
interesting and important feature connected with the 
geology of the Bahamas is that they are composed 
almost entirely of debris derived from corals and other 
calcareous organisms, and rest on a shallow, sub- 
merged platform, separated by deep ocean-troughs 
from the adjacent land-masses of North America and 
the West Indies. Few of the Bahama animals appear 
to be distinct from those of the mainland, although 
some of the mammals have been described (in earlier 
publications) as separate local races. Of some^ of 
these latter the skulls are now for the first time 
figured. An attractive feature of the volume ^ is 
formed by the numerous coloured plates of marine 
Bahama fishes, which convey^ an excellent idea ^ of 
the brilliant hues characteristic of all fishes which 
haunt coral-banks. Of especial interest is the plate 
of the mouse-fish or Sargasso-fish, the remarkable 
shape and coloration of which are doubtless developed 
to harmonise wflth its surroundings of floating sea- 
weed. 

This notice may be fitly brought to a close by the 
expression of our opinion as to the high value and 
importance of the work initiated by the Baltimore 
Geographical Sociot>^ and by the tendering of our 
congratulations to all those by whom it has been so 
successfully and faultlessly executed, R. L. 


NOTES, 

The council of the Society of Arts has awarded the 
Albert medal of the society for the present year to Lord 
Rayleigh, “ In recognition of the influence which his re- 
searches, directed to the increase of scientific knowledge, 
have had upon industrial progress, by facilitating, amongst 
other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea.” 

The De Morgan medal of the London Mathematical 
Society has this year been awarded to Dr. H. F. Baker, 
F-R.S., for his researches in pure mathematics. 

The annual conversazione of the Institution of Electrical 
Engineers will be held at the Natural History Museum, 
South Kensington, on Thursday, June 29. 

The annual general meeting of the Society of Chemical 
Industry will be opened on Monday morning, July 10, at 
University College, Gower Street, when the president, 
Dr. Wm." H. Nichols, will deliver an address. 
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The fourth International Ornithological Congress was 
opened by Prof. Oustaiet at the Imperial Institute on 
Tuesday. Dr. Bowdler Sharpe, the new president of the 
congress, delivered an address. 

The death is announced of M. Edouard Simon, the 
eminent French engineer. He took an active part in the 
management of the Societd d ’Encouragement pour 
1 ’Industrie Rationale, and contributed twenty-four papers 
to its proceedings. 

At the National Museum at Washington a series of 
specimens has been arranged to illustrate the associ- 
ations and mode of occurrence of gold m nature, and Mr. 
George P, Merrill, the curator, has published in the 
Engineering and Mining Journal a useful list of associ- 
ations represented in the collection. In the forty-eight 
cases enumerated, the gold occurs native, and in particles 
of sufficient size to be recognised by the unaided eye. 

With the view of lessening the danger of lead-poisoning 
now encountered by diamond-cutters, the Dutch Govern- 
ment has offered a prize of 6000 florins for the most 
satisfactory substitute for the tin-lead alloy now used 
for holding the diamonds during the process of cutting. 
Applications, which may be written in English, should be 
sent before January i, 1906, to Dr. L. Aronstein, Poly- 
technic School, Delft, Holland. 

In the Free Library at Hampstead there is displayed 
at present a selection from the collection of flint imple- 
ments made by the late Mr. Henry Stopes. The exhibit 
gives a sample, not only of the whole collection, but of 
that part which deals with the ancient inhabitants of the 
Thames Valley, and it has been selected to interest the 
passer-by and educate his eye what to look for in his 
walks abroad. 

Science announces that Dr. Franz Boas has resigned 
the curatorship of the anthropological department of 
the American Museum of Natural History. He will con- 
tinue his connection with the museum, conducting the re- 
searches and publications of the Jesup North Pacific Ex- 
pedition and of the East Asiatic Committee. 

A Reuter message from Fort de France (Martinique) 
dated June 12 reports that Mont Pel^e in the past few 
days has been displaying some renewal of activity. It is 
reported that on Saturday night, June 10, “ the dome 
suddenly became illuminated. The dome collapsed on 
Sunday morning, and a mass of mud overflowed into the 
valley below, while a cloud of smoke rose to a height of 
1000 yards.” 

The departmental committee appointed by the Board of 
Agriculture and Fisheries to inquire into the nature and 
c^ses of grouse disease has made the following appoint- 
ments Dr. C. G. Seligmann as bacteriologist to the 
commission, Mr. A. E. Shipley, F.R.S., as expert on the 
subject of internal parasites, Dr. H. Hammond Smith as 
assistant bacteriologist and additional field observer, and 
Mr. G. C. Muirhead as field observer. 

The Anthropological Institute of 'Great Britain and 
Ireland has arranged with Mr. J. J. Harrison to publish 
a full scientific report upon the physical and psycho- 
physical characteristics of the pygmies whom the latter 
has brought to this country. For this purpose the council 
of the institute has appointed a select committee consist- 
ing of the following anthropologists and medical men, who, 
with the assistance of Mr. Harrison, will carry on the 
necessary investigations : — Sir Harry Johnston (chairman). 
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Prof. Arthur Thomson. Dr. A. Keith, Dr. W. H. R. 
Rivers, Dr. R. Murray Leslie, Prof. AV. Gowland, Mr. 

J. Gray, and Mr. T, Athol Joyce. 

The committee of the Privy Council appointed to con- 
sider and determine certain points in connection with the 
establishment of a National Museum and National 
Library in Wales has decided that the two institutions 
should be separate, the National Museum to be established 
at Cardiff and the National Library at Aberystwyth. The 
support, local and otherwise, offered by Cardiff for the 
foundation and maintenance of the museum and library 
included : — (i) four acres at Cathays Park (20,000!.) ; 

(2) collections in municipal museum and art gallery 
(38,000!.) ; (3) a capital sum of (7500Z.) ; (4) public subscrip- 
tions amounting at present to ;(32,5oor.) ; (5) a Id, rate 
under Museums and Gymnasiums Act, 1891 (1940!.) ; and 
(6) collections of books in municipal library (81,766 volumes 
and 9118 prints, drawings, &c.) (30,000!.). 

Dr. Henry db Rothschild (says the Paris correspondent 
of the Chemist and' Druggist) has recently offered two 
prizes for competition which will be awarded next year. 
The first one is a prize of 200!. for the best work on the 
subject of the best alimentary rations of a child from its 
birth until the age of two years. The second one is a 
prize of 120!. for the best study on the supply of milk 
to a big city (hygiene, technology,, transport, legislation, 
sale, &€.), These prizes may be divided should the jury 
of award consider it advisable. The competition is open to 
foreigners, and papers should be sent in before June i, 
1906. The secretary is M- C. Nourry, 49 rue des Saints- 
P^res, Paris. 

It was mentioned last week that the U.S. Weather 
Bureau is taking up the discussion of meteorological j 
observations from the point of view of their relations to 
solar physics. The programme of the bureau with regard 
to the coordination of solar and terrestrial observations is, 
it may be noted, on the lines^ of the resolution of the 
Southport meeting of the International Meteorological 
Committee, which constituted a commission for the express 
purpose of that coordination. The commission held its 
first meeting at Cambridge last year, and will meet again 
at Innsbruck in September. Prof. Bigelow is one of the 
members, and there is no doubt that the work in this 
direction of the Washington Weather Bureau will be 
carried out in cooperation with the commission.. 

The provisional programme drawn up and circulated 
by Prof. Hildebrandsson for the meeting.. of .the Inter- 
national Meteorological Committee, referred to in the 
preceding paragraph, is mentioned in Symons’^s Meteor'- 
ological Magazine (May). Among the subjects put 
forward for discussion are suggestions for improving 
observations which may be used for the comparison of 
phanomena over wide areas, especially with regard to 
noting the exact time of observing each instrument, re- 
ducing observations to standard conditions, and the like. 
Attention is to be directed to the very important question 
of the causes and the prognostics of widespread heavy 
rains, the. irnportarice of which as affecting floods is 
naturally felt much more on the Continent than in our 
country of mild extremes. Prof. Pernter is to suggest a 
more precise classification of meteorological stations accord- 
ing to the equipment and the nature of the observations 
carried on. The question of the possibility of extending 
the use of wireless telegraphy for obtaining reports from 
the eastern Atlantic, and many others on which an inter- 
national understanding is desirable, will be taken up. 
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' A LARGE portion of the March issue of the Proceedings 
of the Philadelphia. Academy is occupied by the first por- 
tion of a paper by Mr. H. A. Pil.sbry on the terrestrial 
molluscs of the soulh-weslern United .States. 

In the, .dmcr/caii Geologist for April Mr. I.. M. Lambe 
describes in detail, with an excellent figure, the strucluro 
of the cheek-teeth of a Canadian representalive of the 
genus Mesohippus, one of the forerunners of the horse. 

The Perthshire Museum, -which from the very beginning 
of its existence has devoted its energie.s to_ the illustration 
of the biology and physiography of the district, has just 
published an illustrated hand-book to the collection, which 
forms a short but , excellent guide to the animals, plants, 
and rocks of the county. This is as it should ho, and the 
museum is to be heartily congratulated on the line it has 
taken up. 

In the Johns Hopkins University Circular, No. 5, Mr. 

E. A- Andrews discusses the so-crillcd annulus vcntralis of 
the crayfishes of the genu.s Cambarus, and confirms the 
view that its function Is to s(‘rve as a sponn-receptarle. 

It is, however, further shown that this structure, which 
is common to all the members of the genus in question, 
and is unknown in other crayfishes, is essential to repro- 
duction, and if eliminated would lead to the extinction 
of the group. In the same issue Mr. R. E. Coker dis- 
cusses Dr. H. Gadow’s theory of orthogenetic variation 
among tortoises and turtles, and comes to the conclusion 
(from the examination of a very large number of speci- 
mens) that it is not confirmed by the evidence available. 

Fishermen and fishmongers in Illinois appear to have 
been aware for some time of the existence of a shovel- 
beaked sturgeon belonging to a species unknown to science. 
Eight specimens of this white sturgeon, as it is called by 
the local fishermen, have, however, recently come under 
the ob.sorvation of Messrs. I^'orbcs and Robinson, by whom 
the species is described as the representative of a new 
genus, under the title of Parascaphirhynclnis alhits, in 
the BnlUtin of the IlUnnis Lahoralory of Natural History 
(vol. vii., ai't. 4). Its uniformly light cokiur, long small 
eye, long and narrow snout, bare under-parts, small and 
numerous plates, and superior number of ribs differentiate 
it sharply from the common shovel-beak or ** switch-tail 
{Scaphirhynciius pialyrhynchus)* About one specimen in 
500 of the sturgeons taken at Grafton, Illinois, belongs to 
the new species. 

The occurrence of a layer of mesodermic tissue in the 
anterior part of the head of embryos of the laughing- 
gull forms the subject of an elaborate article by Mr. H. 
Rex in parts ii. and iii. of vol. xxxiii. of Gegenbaur's 
Morphologisches Jahrbuch. The occurrence of mesoderm 
in this part of the head of sauropsidan embryos is, it 
appears, a comparatively new discovery, and the laughing- 
gull was selected as a good subject for further investi- 
gations concerning this feature. Three rirticlcs, two by 
Mr. G. Rugc and one by Mr. P. Bascho, in the same 
issue are devoted to the discussion of the nature of certain 
alleged vestiges in man of the panniculus carnosus of the 
lower mammals, such as the musculus sternalis, and the so- 
called achselbogen. Much turns on whether the former of 
these muscles constitutes a superficial branch from the 
upper layer of the pectoral muscles, or whether it has no 
genetic connection therewith. The view that the struc- 
tures in question are really functionless representatives of 
a skin-muscle is supported. In a fifth article Mr. E. 
Goppert discusses the last part of Dr, Fleischmann’s studies 
on the cranial skeleton of the Amniota. 
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We have received the year-book for 1905 of the i 
Livingstone College, which gives interesting details of the 
past year’s work, experiences of past students from the 
mission fields in all parts of the world, and a few hints 
on risks to health in the tropics and how to avoid them. 

The Journal of the Royal Sanitary Institute (vol. xxvi., 
No. 5, June) contains notes on minimum sanitary require- 
ments for building bye laws by Mr. Searles Wood, on 
isolation hospitals by Dr. Davies, a lecture on canned foods 
by Prof. Kenwood, and other interesting papers, reviews, 
and notes. 

The Sitzungsherichte der kaiserl. AkadT der Wissen- 
schaftcn (Wien, Bd. cxiii., Heft viii. and ix., Abt. iii.) 
contains a paper by V. L. Neumeyer on intraperitoneal 
cholera infection in the salamander ; this animal he shows 
is fifty to sixty times less susceptible than the guinea-pig, 
an extremely active phagocytosis taking place on injection 
of the microbe. Prof. M. Ldwit contributes an exhaustive 
study of intravascular bacteriolysis. 

Lieut. Christopher.s, I.M.S., in a third report {Scien- 
tific Mem. Gov. of India, No. 15), details experiments on 
the cultivation of the Leishman-Donovan body of kala- 
azar, a disease of Assam. Rogers and Leishman have 
obtained flagellated protozoa in cultivations of the para- 
site. Christophers corroborates this, and although the 
flagellated forms are very like Trypanosomata, he does 
not commit himself as to their exact nature. 

A FOURTH fascicle of Mexican and Central American 
plants, described by Dr. J. N, Rose, and forming vol. 
viii., part iv., of the Contributions from the United States 
National Herbarium, contains several revisions of genera 
in addition to the enumeration of many new species. 
Synopses are provided for Mexican species of Ribes, 
Parosela, otherwise known as Dalea, and Heterocentron ; 
the opinion that CEnothera is a polymorphic combination 
leads to the formation of a new genus Raimannia, con- 
current with Hartmannia and Lavauxia, and several species 
of Ternstroemia are collated under the name of Taonabo. 

The Imperial Department of Agriculture for the "West 
Indies has published the full report by Dr. F. Watts on 
sugar cane experiments in the Leeward Islands during the 
year 1903-4, and the results are presented in an abridged 
form in the pamphlet series Nos. 33 and 36. Reference 
has previously been made to the experiments with different 
varieties of canes, in addition to which manurial experi- 
ments have again been carried out. As the result of trials 
for four years the conclusion is arrived at that when, as 
is the custom, pen manure is worked into the soil, no 
advantage attends the addition of other artificial manures, 
and that phosphates may even tend to decrease the yield 
of plant canes. It, has, however, been found advantageous 
to add nitrogenous manures to land planted with ratoon 
canes. The importance of nitrogenous manures is also 
affirmed by Prof, J. B, Harrison in his report referred to 
in the Agricultural News, May 6, which relates to sugar 
cane experiments in British Guiana. 

We have recently received three circulars, Nos, 21, 22, 
and 23, also a bulletin, No. 33, from the Forestry Bureau 
of the United States Department of Agriculture. Circular 
No. 33, entitled ** W’hat Forestry means to Representative 
Men,” contains extracts embodying the opinions of fifty 
experts, including President Roosevelt, regarding the value 
of scientific forestry. They all agree without exception 
that proper forest conservation is of vital importance to 
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the welfare of the country. That the Department of Agri- 
culture thoroughly realises this fact is shown by circulars 
Nos. 21 and 22, wherein is set forth the very liberal con- 
ditions under which practical assistance is given to 
farmers, lumbermen, and others in handling their forest 
lands, as well as the practical assistance offered to all 
tree planters. Bulletin No. 55, entitled “ Forest Conditions 
of NortheiTi New Hampshire,” gives a detailed account 
of the condition, composition, and stand of timber in this 
region, with valuable suggestions as to the possibility of 
extended afforestation and the seemingly much needed 
forest organisation and conservation in New Hampshire. 

The Century Magazine for June contains an interesting 
article by Mr. Gilbert H. Grosvenor entitled “ Our Heralds 
of Storm and Flood,” and gives a graphic description of 
the work of the U.S. Weather Bureau. The author 
rapidly reviews the whole of the useful operations of this 
service, but deals more especially with the predictions of 
floods, cold waves, and storm warnings. The cost of the 
Weather Bureau and its numerous branches is set down 
at one million and a half dollars yearly, while the amount 
of saving to property is estimated at thirty millions. One 
of the most remarkable cases of flood prediction cited was 
that of 1903, which was announced twenty -eight days 
in advance, after torrential rains extending over some 
300,000 square miles. This flood caused terrible damage 
to property, but the public was prepared for it, and the 
loss was many millions of dollars less than it otherwise 
would have been. Much care is given to warnings of cold 
waves in early spring and autumn; the bureau aims at 
giving at least twenty-four hours’ notice of their occur- 
■ rence, and occasionally issues many thousand telegrams 
within a few hours. These blighting frosts sometimes 
destroy in one night the prospects of the agriculturist for 
the year. The storm warnings issued to the seafaring 
community form, perhaps, the greatest success of the 
efforts of the bureau. It is estimated that on the Great 
Lakes alone, the loss ' to shipping caused by storms has 
been reduced by 30 per cent. The article is beautifully 
illustrated with photographic reproductions of damage by 
floods, representations of clouds, and the freaks of 
tornados; the fact of straws, &c., being driven into trees 
can, fortunately, scarcely be realised in this country. 

Messrs. Armbrecht, Nelson and Co. have issued a 
special price-list of the rare elements and their salts ; a 
noticeable feature is the quotation for 16 oz. bars of 
metallic calcium. This metal, which for so long has been 
sold at a prohibitive price, is now obtained by a simple 
electrolytic process, and has become a comparatively cheap 
commercial article. 

The influence of a magnetic field on luminous radiation 
forms the subject of the Nobel lecture which was delivered 
by Prof. Zeeman before the Swedish Academy of Science 
in 1903, and has recently been printed (Stockholm: P. A. 
Norstedt & Fils). It deals with the history of the dis- 
covery and the theoretical significance of the “ Zeeman 
effect.” 

The fourth volume of Ostwald’s Annalen der Natur- 
philosophie ” contains a brief sketch, by B. N. Men- 
schutkin, of the life and work of M. W. Lomonossoff. 
Reference has already been made in these columns 
(Nature, vol. Isxii. p. 42) ‘o Menschutkin’s more 

complete study in the Russian language of the work of 
this eighteenth century philosopher; the pr,esent abstract 
being written in Gerpian deserves notice, as it wijl serve 
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to make more witUily known the views of a man of 
scriont’c whose speculations were in advance of the age in 
which he lived. 

In tlio American Journal of Science (vol. xix. p. 345) 
Mr. U, J. Harrington describes an investigation of a 
p(‘('uliar variety of foetid calcite found near the township 
of Chalham, in the Grenville region of Canada. The 
calcito, although nearly pure, when struck or scratched 
<‘Volves a powerful and unpleasant odour, which is shown 
to be due to hydrogen sulphide occluded in the mineral 
in minute cavities, probably in the liquid state. The 
proportion of hydrogen sulphide is about 0 0 16 per cent. | 
of the weight of the calcite. A striking property of this 
variety is that when heated to 160*^ C. it shows a strong, 
(h‘cp yellow phosphorescence, which persists during several 
minutes after its removal from the source of heat. 

In part i. of vol. ix. of the Transactions of the Royal 
Dublin Society » Prof. J. A. McClelland continues the 
investigation which has already been niention<‘d in these 
notes (vol. Ixxi, p. 543) of the relation between the 
atomic structure of substances and their power of giving 
rise to a secondary radiation under the influence of the 
/8 and 7 rays of radium. It is shown that as the atomic 
weight increases' the secondary radiation also increases, 
and that, as regards the latter, the elements may be 
arranged in a series of groups which correspond strictly 
with the periods of Mcndeldcff’s classification. The curve 
connecting atomic weight and the power of giving rise 
to a secondary radiation is of particular interest, as it 
throws light on the manner in which atoms are built up 
from electrons. It is important to note that the density 
of a substance has comparatively little influence on its 
power of producing secondary radiation. 

I'ujc cataktgue of geological literature added to the Geo- 
logical So(‘i(ity^s library during the year ended on 
Dijcemher 31, 1904, hr.is just been issued. The catalogue 
is puhlislnd by (he (leologtCfil Society at the price of 2.s'. 

"ran index numlier of the PsychoJagical Rctiicw for 1904 
has just been published by the Macmillan Company of 
N(jw York, The index is a via'y comphde bibIiogn.iphy 
of the literature of psychology and cogn.ate subjects for 
the year 1904, and has been compiled by Prof. Howard 
C. Warren, of Princeton Univi'rsity, It occupies no less 
than 240 pages, and contains 3.^45 entires of separate papers 
or volumes by p.sychologists of all nations. 


OUR ASTRONOMICAL COLUMN, 

. A Probable Nova in Oimhuciius.— From an examin- 
ation of the Henry Draper memorial photographs in 
1899, Mr. Fleming came to the conclusion that the star 
R.'S, Ophiuchi was of the Nova typo. Its spectrum, as 
shown on a plate taken on July 15, 1898, contained the 
hydrogen lines Hf, lU, MS, II7, and li^, and the lines 
at Kk 4656 and 4691 as bright lines, thus i-esembling 
Novm Sagittarii ati<l (ieminorum, A spectrum obtained 
on July 14, the preceding day, conlirmecl this presence of 
those bright lines, whereas one photographed on August 
28, 1894, was simply of the K type without bright lines. 

Miss Cannon recently examined the light curve of 
this star since and found that it varied consider- 

ably and rapidly about the time *at which the bright 
line spectra were obtained, llius on May 31, 1898, the 
nuignitude was only 10*8, but a montli later, on June 30, 
it had become 77, and it subsequently decreased, at the 
regular rate of about one magnitude per month, until on 
October 8 it was only io*8 again. A minor recrudescence 
(00k place in xooo, followed by another decrease, and 
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since then the magnitude has remained faint at about lu <>, 
just as other Nov.t, e.g, P Cygni, have, Hinc(^ (he waning 
of their initial outbursts, reiiiained fairly constant. An 
examination of sev(M-al good chart i)lal(is nwe.ahjd only a 
single star in the position occupied by this body. As 
many previous Nova-, having spectra similar to (.hat of 
this star at its briglitcst, have Ixmui slu»wn to have <*xist<‘(l 
in the sumo positions prior to their disc'overy, Prof. Picker- 
ing contends that R.S. Ophiuchi should be classed ,'is a 
Nova, when its proper designation would become Nova 
Ophiuchi No. 3, the m^w st.ars of i()04 and 1848 having 
appeared in the same constellation (Harvard College 
Observatory Circular, No. 90). 

Observations ov Prom[nencks on TitE Sun's Limb.-*'' 
In No. 5, vol. xxxiv., of the Mcmofic della Socield degli 
Spcliroscopisti Italiani, Prof. Mascari gives, for 1,904, his 
usual annual summary of the ohservation.s of solar 
prominences made at (he (.k.\(ania Observatory. From (,li<‘ 
tables given we see that tile proud nenc(‘, activity was 
augmented during 1004, also that llu’i law that: as (lu' 
daily frequency of proniiiumccs incn*ases their nu^an ludio- 
gr.aphic latitude decreases was condrnu^d ; in 1902 the 
value was 48° 4, in i<)03 it was but in 1904 it 

decreased to 36^6. During tlui lirsl quarter of last year 
the prominences occurnul with a greater frequency in tlie 
southern hemisphere, lait during the other three cjuaricrs 
the rev(‘rse was tint case, tluj mean daily frequencies for 
the year being:- nor(h(‘rn hendsphere t'57, southern 
hemisphere 1-33. 

A plate issued with the preceding number of the same 
journal shows, graphically, the positions and magnitudes 
of the prondncncfi.s obHcrv(‘d on the limb during the p(;riiKl 
March 14 to May ir, 1902, at the obsin-vatorics (d‘ 
Catania, Kalocsa, Odiissa, Rome, and Zurich. By (bus 
combining the observations mad<i at differrmt places, it 
Was possible to obtain a complete daily ns'm'd for 
the whole period, with (htt (‘xcoplion of four <l.'iys. Several 
outstanding disturbances are obvious, (‘spisdally one 
c.xtcndmg from N. 42® W. to N. 84^^ W,, and r,m<luring as 
a limb disturbanc<5 from Mandi 14 1,0 r8. 

Determination ok Meteor Raixanth. ('tmnmmiing on 
a mathematical pap(*r, tm (lu^ del<‘nnination of midcor 
radiants, r(U'eiil.ly read before the R<ty.'il Asirouomi<‘al 
•Society by Mr. t'ha(,Miian, Mr. Denning issues a warning, 
against the acciqdani'e of a»iv ra<limi(, esH'.pt in .special 
circumstances, de(enuiue<l from the i»i>serva(lons of le-.’; 
(ban live paths. The errors of obs<Tvaji(ni, unless (he 
observer has hail imu'li exp(‘rteare, are su((‘n Irmt (o <iver- 
burden (he catalogue of railiant ]K»iu(s wt(h a number 
of false radiants if Ihree paihs Is* uceepied as sudicieui 
data. When the idtitud(‘ of (he radiant is small, (he 
meteors traverse lung pat (is, and a consideration of ihree 
of those may give a satisfaclory value, otherwise three is 
wholly insuliicient. Mr, I,)(MUiing advises uudts)r ohs(*rvers 
to keep a careful record of nil faint .showtu's susp(‘cted, 
and endeavour to I'orroborate (hem at tlu^ snbsfitjuenl re- 
currences of the same epochs. By doing (lii.s and <010* 
billing the results, well sujiporled radiants may l»e 
established (Monthly Noiices of the Royal Aslrtmontlcal. 
Society, April), 


THE DEVELOPMENT OF SPECTRO^ 
CUEMISTRyP 

''PIHC series of optii'al ri^sisarclB's carried (»n by the hale 
Dr. J, fl. (i!lads(on<i, at iirst in collalioradon willi 
the Rev. T. Felhaiu Dale, irslablished the impor(aii(' fan 
that Newton’s c.xpr(\ssion for refraction, (a''* i)/d, is no( 

constant, but varii^s c()n.sid<‘rably with the tempia’alure. On 
the other hand, it was found that the more simpltj r.'Uio 
(n-~i)/d remains practically constant. 

Soon after iBGo, Hans Landolt cam<^ forward with his 
opti(\aI researches. He began by confirming th<‘ resuKs of 
Gladstone and Dale. He proceeded a step farllua*, how- 
ever, by following the example of Bertludot, arul t'om- 
paring the rcfractivity, not of equal, hut of mohrcular 

l Ahri<lp;<f(l from a, diMcourse <h*livcr«d at tlie Royal Irif^diutloiii «*u 
Friday, May «r>, by Prof. J. AV. Iin'ilil. 



NATURE 


159 


June 15, 1905] 


quantities of the subsLanees. If V represents the mohieular 
weight, the product [(n— i)/d]P is the molecular refraction. 

Landolt examined particularly the fundamental question 
wh(‘ther a different iijroupinj^ of the same number of atoms 
of the same, elements “Which is the cause of isoima'ism— - 
has any intluence on the; optical properties of bodies. 

lie established the important fa('t that only the relative 
weight of th(i elenn'iiis is of inlluencc on the molecular 
ndraclion of a compound, while the different grouping of 
the atoms has no ai)preciable (d'fect ; and this made it 
possible to determine the atomic refractions of the elements. 
'I'he atomic refraction of carbon, for instance, was obtained 
l)y comparing the molecular refractions of two compounds 
which diffennl only by one atom of carbon ; and in a 
similar manner the atomic refractions of the remaining 
elemtints were determined. 

With the aid of these constants it was now possible to 
calculate a priori the molecular refraction of many organic 
compounds from the elements composing them, and Landolt 
showed that the calculated molecular refractions agreed 
very well with those determined by experiment. 

Gladstone, in the course of his researches, was able to 
confirm Landolt ’s results in many cases. But he also 
found a considerable number of substances in which the 
observed molecular refraction was completely at variance 
with that obtained by adding the atomic refractions 
together. 'I'lic exceptions were so numerous that they 
rerdly seemed to overthrow the whole law of summation. 

Shortly before iSSo, when I was studying the literature 
of chemical optics, a brief note published by Gladstone in 
the Journal of the Chemical Society for May, 1870, excited 
my attention and curiosity. The author there discusses 
the exceptions to Landolt ’s rule of summation. He shows 
firstly that in all such cases the molecular refraction is 
never found to be too small, but always too great. Then | 
he shows that whole classes of compounds behave in this 
abnormal fashion. 

All optically abnormal compounds proved to be rich in 
carbon. Gladstone, thtu'ofore, examined the cffiH't which a 
gradual increase of carbon in the composition of a body 
exca'tod on its refractivity. He found that there actually 
was an increase in the excess of the experimental as cotu- 
pared with the calculated molecular refraction, hut the in- 
crease'. was not regular enough to explain the anomalies. 

'('he .saturated hydrocarbons, or paraffin,^, of the gemu'al 
composition ( -nHyufai showed normal moh.'cular refniclion. 
Also Ihe olefines, containing two atoms les.s of hydrogim, 
wcr(( found normal by Gladstone. On the other hand, the 
hydriM’arbons, containing six atoms less of hydrogen, viz. 
the ter penes, g.'ive molecular refractions about 3 units 
largf'r than would correspond to their composition. 

VVith the aromatic hydrocarbons, such as benzene, 
tohuine, &c., containing eight atoms less of hydrogen, this 
abnormal excess amounted to 6 units r— 

Paratlins (Cnno,i.j..j) Normal 

Olefme .«5 ,, -Ha „ 

Terpenes „ -11,, „ +3 

Benzene and derivatives ... „ - Hg ,, +6 

With still further decrease in the quantity of hydrogen 
contained (i.e. with further increase of carbon), there re- 
sulted greater and greater refractive increments, 'fhe last 
member of the .scries, however — pure carbon without any 
hydrogen, represented by the diamond — proved to be per- 
fectly normal in its optical properties. 

Tt seemed to me really extraordinarily remarkable that 
all optically abnormal substances, without (exception, gave 
a too high molecular refraction. It was no less a.stonish- 
ing to mo that the saturated hydrocai*bons were optically 
normal, but became more and more abnormal at successive 
withdrawals of hydrogen — while pure carbon, uncombined 
with hydrogen, is again completely normal. 

But I was most particularly struck by the quantitative 
amount of the abnormality iii the case of benzene com- 
pounds, especially their refractive increment of six units, 
i'he number 6 fascinated me. T could not help thinking 
that therein lay the key to the mystery, and I lost no time 
in making use of it. 

According to Keku^6^s ingenious hypothesis we can 
imagine henzfmi,?, Coil,,, to have arisen from the saturated 
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hydrocarbon hexane, 

G, H,,, by successive removal 

liydrogen. 


H 

H 

H 

nc . 

H II 



HCII IICII 

iicH ncri 

HC CH 


il 1 

IICII IICII 

HCH HCII 

HC CH 

\ M / 

\e/ 

\ H / 

\c^ 

H 

H 

H 

(Hexane) 

(Hexamethylene) 

(Benzene) 

QiHi 4 

QH32 

CgH« 


Thus altogether four pairs of hydroge.n .'items have been 
r«*mov(!d. The elimination of the first pair was made the 
oocasitm to form another simple carbon bond, like those 
already pn'sent in hexane, and with it the ring was closed. 
The splitting-off of the other three pairs of hydrogen atoms, 
on the other hand, ro.sultcd in the formation of three double 
bonds of carbon atoms — a kind of bond which does not 
occur in the optically normal hexane. 

Now Gladstone had found that benzene exhibits a re- 
fractive increment of 6 units. Reading this, I was struck 
in a moment by the tliought : might not this abnormal re- 
fractive incnMiKMit of bi'nzene be due to its double carbon 
bonds, which are absent in the optically normal hexane? 
If this were so, I went on to reason, since three double 
bonds in benzene corre.spond to a refractive increment of 
0 units, thei'efore one double bond must entail the incrc- 
mtmt of 2. 

Those i(l(‘a.s received no support whatever from the then 
known facts, h'or Gladstone had stated expressly that the 
olefines, i,c. open-chain hydrocarbons, containing one double 
carbon bond, were optically normal. However, I did not 
allow myself to be discouraged ; and my expectations were 
confirmed by the very first experiment. The olefine ex- 
amined not only proved to be optically abnormal, but gavi^ 
the predicted refractive increment of 2 units, corresponding 
to the presence of one double carbon bond. Gladstone, 
therefore, as I had supposed, was tuistaken in this case. 
FurtlK'r cxpcrimimts proved that not one of the olefines 
wa.s optically normal. Without exception they gave the re- 
fractive increm<*nt of 2 units, onc-third of that of benzene. 

I next proceeded to examine the di-olefincs — substances 
whieh contain iwo double carbon bonds. Here, also, in 
conformity with c.xpectation, a constant rcfi’active incre- 
ment was found, double lus large as that of the olefines and 
two-third.s of that' of bf'nzcne^ : — 


J*araffin.s 

... (CiH.„i.La) Normal 

01efine.s 

-n, „ .h2 

Diolerme.s 

... ,, n.i ,, +4 

Benzene compounds... 

-t - it 


The dimension.s of our subject this evening prevent the 
detailed demonstration of these important facts by c.xpcri- 
ment. I will only show you that the .spectrum of a 
saturated hydrocarbon (a paraffin) is distinguishable ‘at a 
glance from that of a substance containing double bonds. 

On this screen we project the electric spectrum of metallic 
calcium. Finst we cause the rays of light to pass through 
a prism filled with paraffin oil. Then we exchange this 
prism for another, filled with a .substance containing atoms 
linked by double bonds. (Experiment.) 

. In the second case you observe, first, a much greater 
deviation of the whole spectrum, i.e. greater refraction, 
and secondly, far wider intervals between the coloured 
lines of the spectrum, i.e. greater dispersion, which is 
usually correlative to the refraction. 

Thu.s quantitative experimental confirmation was obtaincMl 
for the view that abnormal refractive increments which 
increase with the diminution of hydrogen contained in the 
substances are caused by the presence of double carbon 
bonds. 

At the same time, however, the experiments yi^ded a 
second result of fundamental importance. The olefines 
contain 2, and the diolefines 4, atoms of hydrogen less* than 
the paraffins. Similarly the refractive increment of the 
olefines is 2, and of the diolefines 4. 

Benzene, CftHs, contains 8 atoms of hydrogen less than 
the corresponding paraffin, hexane, The increment 

of benzene, however, amounts not to 8, but to 6 ! Thus 
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in the formation of benzene from hexane, a atoms of 
hydrogen have been eliminated without influence on the 
refractive increment of the product. 

But in the formation of benzene from hexane, 2 atoms 
of hydrogen have been employed to close the ring (see 
Fig. on p. 159). The withdrawal of these two atoms, and 
the closing of the ring., have therefore taken place without 
causing any optical anomaly. 

In the formation of the olefines and diolefines from the 
paraffins, however, there is no closing of the ring. These 
substances are of open-chain structure, and every removal 
of 2 hydrogen atoms corresponds here to the creation of a 
double carbon bond : — 


HgC -CHa-CHa-CHa CHa*CHg C Hg = CH 'CHo *CH./CH2‘CH3 

Hexane Hexylene 

(QHu) (CgHi^) 

CHo = CH CHq -CH a-CH = CH^ 

Diallyl 

(CfiHjo) 

Hence, also, the refractive increment of the olefines and 
diolefines is directly proportional to the number of hydrogen 
atoms removed from the paraffin. 

From all this it follows that the removal of hydrogen 
atoms causes optical anomalies only where double carbon 
bonds are created by the process. The spUtting>>off of 
hydrogen which results in a closing of the ring is, on the 
other hand, without abnormal optical influence, and pro- 
duces no refractive increment. 

This latter principle, which has since been confirmed 
many times by experiment, has proved of the same import- 
ance as the first in the investigation of the chemical struc- 
ture of bodies., 

'A few examples will show how these two principles can 
be utilised for the discovery of chemical structure. 

Besides the formula already mentioned for benzene — that 
suggested by Kekuld — several others have been proposed, 
e.g. those by Ladenburg and Claus : — 



Ladenburg Claus 


Neither of these graphic formula; is reconcilable with the 
results of spectrochemical investigation, because the neigh- 
bouring carbon atoms contained in them are associated 
only by . single, cycloid, or ring-closing affinities, and not 
by any so-called double bonds. Substances of this kind 
should be optically normal, while benzene and its deri- 
vatives are, as a matter of fact, abnormal. Kekuld’s 
formula for benzene is really the only graphic represent- 
ation of its structure in a single plane which is confirmed 
by chemical optics. 

Thus it can be at once determined by optical methods 
whether a given body belongs to the paraffinoid, olefinoid, 
or cycloid products, whether these products contain double 
bonds or not, and, if so, how many. 

Now, too, we can imagine why the diamond, i.e. pure 
crystallised carbon, is, as already mentioned, optically 
normal. We obtain an idea of the chemical constitution 
of the mineral, and of the way in which the atoms of 
carbon are perhaps combined in ’the sparkling gem. 

For the reasons already stated, the diamond cannot 
possibly contain any double bonds; a combination, say, in 
the form 
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with one atom of carbon at each of the six corners, and 
with each atom connected with its neighbour by a double 
bond, is altogether impossible. 

Imagine, however, at each of the six corners of a regular 
octahedron, a single molecule of marsh-gas, CH^, i.e. 
altogether CeH..,, and then imagine all the 24 hydrogen 
atoms successively removed, so that each carbon atoni is 
connected with each of its neighbours only by a single 
bond, and thus all six atoms of carbon are united together 
in a ’single whole. Then you obtain, as the most simple 
representation of the molecule of the diamond, a regular 
octahedron, with one atom of carbon at each of its six 
corners, while the edges represent the mutual bonds : — 



Several simple molecules of this kind may be combined 
into one crystallised particle of the spectrochcmically normal 
diamond. 

Thanks to the explanation of the optical behaviour of 
benzene, with the resultant discoveries, it all at once be- 
came possible to understand the causes of the spectro- 
chemical abnormality of whole classes of bodies, such as 
the olefines, didlefines, terpenes, aromatic- compounds, &c., 
and light was cast on the chemical constitution of whole 
classes of bodies. 

At the same time, however, it at once became apparent 
why both Landolt and Gladstone had succeeded in observ- 
ing complete optical normality in very numerous substances 
of the most various types — alcohols, acids, ethers, hydro- 
carbons, &c. And now it was understood why in such 
bodies the molecular refraction is delcrmincd solely by the 
component elements, while the different grouping of the 
atoms, i.e, the isomerism, remains without any appreciable 
optical influence. 

All the bodies of this kind proved to be either paraffins, 
i.e. saturated hydrocarbons, or simple derivatives of the 
same. But the paraffins, as we now know, are always 
optically normal, because they contain no double carbon 
bonds. For this reason all such simple derivatives of the 
paraffins must also bo normal. Their molecular refrac- 
tion will thus always correspond to the elements of which 
they are composed, however the atoms may bo grouped, 
i.e. chemical isomerism is here also without influence. 

For the same reason, however, all cycloid (ring-shaped) 
closed formations, if they contain no double carbon bonds, 
must be optically normal, for those bodies also may be 
conceived as originating in the simple replacement of 
hydrogen by paraffin fragments, and may therefore be re- 
garded as combined paraffins. 

^ Thus we can imagine the hexamethylene already men- 
tioned not only as formed from hexane by removal of tivo 
hydrogen atoms from the ends, but also as arising from 
ethane and butane, i.e. from two paraffins, by the removal 
of four hydrogen atoms and welding together of the 
remains : — 


Butane 

(C4H10) 



H2C 


HX 

'\1 


H, 


HCHjj 

HCH2 


Ethane 

(CaHcs) 



C 






CHa 

/ 


Ha 

Hexamethylene 

(QfHxa) 


As a combined paraffin, hexamethylene must be normal, 
as is also confirmed by experiment, and here we see again, 
as in the case of the diamond, that a progressive removal 
of hydrogen^ and increase of carbon need not lead to the 
slightest optical anomaly. 
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At the same time there arises here a case of the optical 
influence of isomerism, for hexylene, which has already 
been mentioned, with the same formula (CgHiJ as hexa- 
methylene, but in structure an olefine : — 

CHi. = CK-CH2 CHa'CHa-CHa 

possesses the familiar refractive increment of 2 units. 
This example again shows how the spectrochemical be- 
haviour of a body discloses its chemical structure by 
enabling us to distinguish with certainty between an 
optically normal cycloid (or ring-substance) and an 
isomeric open-chain olefinoid formation, which is optically 
abnormal. 

Carbon can thus act variously upon light according to 
the manner in which its atoms are combined. We can 
therefore transfer the refractive increment of the double 
bond to the atom itself. 

In the diamond, and in all paraffinoid carbon compounds, 
the atomic refraction of carbon equals 5 : it is therefore equal 
to 10 for two carbon atoms. The double bond increases 
the refraction by 2, so that for two carbon atoms with 
a double bond the refraction amounts to 12. The atomic 
refraction of one carbon atom with a double bond is there- 
fore equal to 6, i.e, 20 per cent, greater than that of the 
atom with the single bond : — 

Atomic 

Refraction 


1 Carbon atom C (diamond and paraffins) 5 

2 Carbon atoms 2C (diamond and paraffins) ... lO 

Double bond 2 

2 Carbon atoms with a double bond (C=C ... 12 

I Carbon atom with a double bond (C=: ... 6 


Carbon, being a quadrivalent element, can also appear 
with triple bonds : — 

R.C=C.R 

Experiment has shown that carbon with a triple bond also 
acquires a special atomic refraction. 

Thus it becomes possible to establish the presence of 
this kind of bond in substances, and to distinguish it from 
the double and simple bonds — a further criterion of struc- 
ture. 

In consequence of these discoveries it became highly 
probable that all multivalent elements, such as carbon, 
possessed an atomic refraction varying with the kind of 
bond, while the univalent elements, such as hj'drogen, 
display constant optic values because atoms such as theirs 
can only be linked with a simple bond. 

Later researches have confirmed this. The univalent 
halogens give, like hydrogen, constant atomic refractions, 
both in the elementary state and in their compounds. The 
multivalent elements, on the other hand, such as oxygen 
and nitrogen, display different optical values, according to 
the kind of bond. 

In the course of such researches the behaviour of oxygen 
as a quadrivalent element, which had been previously con- 
jectured, was established with certainty, and afterwards 
confirmed synthetically by Collie, Tickle, and others. 

The theory which accounted for the optical abnormalities 
of certain classes of bodies, making them, in fact, abnor- 
malities no longer, has proved extraordinarily fruitful. It 
formed the starting point of all subsequent discoveries in 
the subject, and, indeed, we may describe the progress of 
this branch of science during the last twenty-five years as 
based essentially on this conception. 

For not until we had fathomed the mystery of the 
benzene refractive increment 6 was it possible to know 
for certain that the variable valency of the multivalent 
elements is always of determining influence on the optical 
behaviour of bodies. Thus for the first time a spectro- 
chemical method was called into being for the study of 
chemical structure, and the foundations were laid of what 
we now call “spectrochemistry.’’ 

We must now return once more to the formula for 
refractivity. Newton’s expression [(n®—i)/d]P had proved 
not constant for the temperature in the case of fluid bodies, 
and was, therefore, replaced by Gladstone and Dale’s 
more satisfactory ratio [(« — i)/i]P. For twenty years and 
more this did admirable service. yAs, however, the number 
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of observations kept on increasing, even this formula be- 
trayed imperfections which finally led to its abandonment. 
It is impossible here to follow the argument in detail, and 
we must be content with the remark that comparisons of 
bodies in different states of aggregation failed to yield 
satisfactory constants. The values of [(n— i)/^f]P for a 
fluid or solid substance always came out considerably 
greater than for the same substance in the state of gas or 
vapour. 

Then by a happy chance two physicists, L. Lorenz, of 
Copenhagen, and H. A. Lorentz, of Leyden, came forward 
simultaneously in 1880 with a new expression for refrac- 
tion. One of them started from the ordinary theory of 
light, the other from Maxwell’s electromagnetic theory of 
light based on Faraday’s views, and they both reached the 
same result, viz. that the true measure of refractivity is 
furnished by the expression 



Experimental, tests showed that this theoretical expression 
was, in fact,, for all bodies, practically unaffected not only 
by temperature . and pressure, but also by the state of 
aggregation. 

Chemical tests confirmed the utility of the new optical 
standard, since the operation of all the laws ..before men- 
tioned was observed to be even more exact when the new 
constant was applied. 

Moreover, the expression for refraction proved valuable 
in another respect. It was found to be very suitable for 
measuring the dispersive power of bodies. 

If and n,. denote the refractive indices for the , limits 
of the visible spectrum, i.e. for violet and for red light, 
the difference of the refractivities for these end-rays of the 
spectrum, 

\P 

V/»“ + 2 + 

is the measure of the power of different bodies to disperse 
light — to broaden out the spectrum. This ratio proved to 
be constant as regards temperature, pressure, and state of 
aggregation. 

Gladstone had already observed that dispersion, like re- 
fraction, was connected with the chemical nature of bodies. 
Quantitative relations were, however, only obtained when 
a constant for refractivity had been found. And then from 
the molecular dispersions of compounds the atomic dis- 
persions of their elements w’ere deduced. 

We cannot enter here into the relations which were thus 
shown to exist between the chemical composition of sub- 
stances and their power to disperse light. We need only 
remark that the case as a whole is analogous to that of 
refraction. Dispersion is, however, a still more sensitive 
and more constitutional property, and therefore in many 
cases it is specially adapted as an aid to research on 
chemical structure. 

It only remains to add a few remarks on the applications 
of spectrochemistry in science and in practical life. 

It has already been shown the principles on which 
spectrochemical methods of examination in general ran be 
applied to the solution of scientific problems, to the dis- 
covery of the chemical structure of single substances or 
whole classes of bodies. 

Now there is a large number of substances, ,some of 
them artificially built up by synthesis out of their elements, 
some of them occurring in the vegetable and animal 
kingdoms, or even in inorganic nature, the structure of 
which is of remarkable delicacy and instability. Among 
them are, for instance, the so-called “ tautomeric com- 
pounds, hydrogen peroxide, and many other unstable com- 
pounds. Substances of this kind are of a very special 
interest, for in consequence of their tendency to change, 
they are the principal, cause of metamorphoses, the un- 
ceasing circulation of matter, the eternal birth and, decay 
that go on in nature. 

Research in the atomic structure of such bodies by 
purely chemical methods is often very difficult, and not 
seldom impossible, because, owing to their sensitive 
organisation, chemical interference leads either to changes 
in the grouping of the atoms, which cannot always be 
controlled, or even to total decomposkion. 
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In such cases it is of course of the greatest value to be 
able to examine the constitution of the bodies without 
affecting them chemically ; and spectrochemistry, as wo 
have seen, gives us the means of doing so. By obserying 
the behaviour of light on its passage, through the various 
substances, we gain an insight into their strucluro without 
in any way disturbing it. 

. In the last ten years the spectrochemistry of the nitrogen 
compounds has also made remarkable progress. Nitrogen 
is of the greatest importance as an essential constituent of 
the proteids, the alkaloids, and many other animal and 
vegetable products. But its high valency and the extra- 
ordinary variety of combinations into which it can enter 
with other elements surround it with special complications. 
Regardless of these, however, the spectrochemical ex- 
amination of nitrogen compounds has already yielded 
useful results, especially in the study of the alkaloids. 
It is to be expected that this optical method will also be 
of use in the chemistry of the albuminoids, the study of 
which is now being prosecuted with so much vigour. 

One class of substances of increasing importance both to 
science and to chemical industry is that constituted by the 
natural and artificial perfumes. An overwhelming majority 
of them consist of derivatives of the terpenes. We have 
already mentioned that Gladstone, in this subject also 
a pioneer, was the first to study the optical behaviour of 
the terpenes. Since then the explanation of the structure 
of these bodies and of a large number of rich natural per- 
fumes derivable therefrom has been rendered easier by the 
use of spectrochemical methods. Similar assistance has 
been rendered to the synthetic preparation of valuable 
scents, such as ionone, the artificial scent of violets. In 
every scientific laboratory and in every rationally conducted 
chemical factory where work is being done on perfumes, 
the spectrometer is now an indispensable testing instru- 
ment, and hence also an implement in industrial pro- 
duction. 

When scientific research opens up new methods of 
observing nature, it is generally not long before a use is 
found for these methods in practical life. The need is 
soon felt of perfecting, and at the same time simplifying, 
the scientific apparatus. Efforts in this direction have not 
been wanting in the case of the spectrometer, and they 
have been crowned with the most brilliant success. 

Prof. Abbe, the distingui.shed physicist who died not 
long ago, and after him Dr. Pulfrich, constructed spectro- 
meters on the principle of total reflection. These instru- 
ments are distinguished from those formerly in use by 
their extraordinary simplicity and convenience, and they 
allow also of much more rapid work. 

Such instruments, known as total reflectometers, have 
been made for the most exact scientific measurements, and 
also for medical and technical purposes. Special forms are 
in use for the examination of fats and oils, milk and 
butter; to determine the amount of salt contained in salt 
solutions ; the amount of alcohol and extractive matter in 
beer; for the examination of blood and albuminoids in 
pathological fluids, &:c. Several of these ingeniously con- 
trived instruments give not only the refractive index and 
the dispersion of a substance immediately, without any 
calculation, but also directly the percentage of dissolved 
matter, c.g. of alcohol and extractives in beer. 


TUE MIOCENE FORMATION OF MARYLAND. 
have received from the Maryland Geological Survey 
a memoir on the Miocene formation of the State, in 
two volumes, text and plates. This is the second of a 
series of reports dealing with the systematic geology and 
palaeontology of Map-land, that on the Eocene having 
been previously published, while reports on other form- 
ations are in progress. We may heartilv congratulate the 
State geologist, Dr. Wm. Bullock Clark, on the appear- 
ance^ of these volumes, which in type and illustrations leave 
nothing to be desipd, while the subject-matter, the result 
of labours extending over fifteen years, represents the 
combined work of field geologists and’ of experts in various 
branches of palaeontology. 

Of special interest is 'a chapter by Mr. W. H. Dali on 
the relations of the Miocene of Maryland to that of other 
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regions and to the recent fauna. He points out that Hit' 
differentiation of faunas in European and North American, 
areas was well established before the beginning of the- 
Tertiary, so that in the early stages of that epoch the 
faunas in the west show American characteristics dearly 
as compared with those of Europe. Other differeiu'es, 
suggesting migrations, occur in the relative time of appear- 
ance of certain group.s ; as, for instance, in America, the 
first influx of Nummulites is in the upper beds of the 
lower Oligocene, just as these lowly forms of life were 
about to disappear from the European fauna, where they 
had long flourished. In the history of the American 
Miocene there are many differences and many points of 
agreement with European equivalents, which are^ duly 
pointed out. As in Europe, the Miocene was a period of 
elevation, of plication of the earth’s crust, of denudation, 
and of the deposition over extended areas of sediment,, 
chiefly of clays, sands, and marls, more or less consolidated.. 
Diatomaceous deposits also occur. 

In an introduction Dr. Clark discusses the general strati- 
graphic relations of the Miocene deposits of Maryland, 
which have long been known for the rich faunas which- 
they contain. The Oligocene is not represented, and thc- 
strata lie unconformably on the Eocene. The paloeonto- 
logical relations, the subdivisions and geographical dis- 
tribution of the strata are dealt with by Mr. G. B. 
Shattuck, who gives an elaborate table showing the locali- 
ties and horizons of the species. The bulk of the volume 
is taken up with the systematic paleontology, the results^ 
of an exhaustive study of the fauna, embracing both a 
critical review of the species described by previous authors, 
as well as descriptions of a large number of new forms. 
As remarked by Dr. Clark, the description of species of 
fossils is of little scientific importance to the geologist, 
unless the object is something more than the mere multi- 
plication of new forms. In the present case the endeavour 
has been made to clear up doubtful points in synonymy 
and to give as complete an account as possible of the 
geological and geographical ranges of the fossils. AH' 
groups from the Mammalia to the Radiolaria, Fornmin- 
ifera and plants come under notice. The higher verte- 
brates are dealt with by Dr. E. C. Case, the fishes by 
the late Dr. C. R. Eastman, many of the invertebrates by 
Dr. G. C. Martin, the Echinodermata by Dr. Clark, anci 
the remaining groups by other authorities. 

The paleontology is illustrated by 135 plate.s, while in 
the volume of text there are sections, numerous pictorial 
views, and a coloured geological map. The work is wf^ll 
indexed, and there is a useful geological bibliography. 


MINERAL PRODUCTION OF INDIA, 

A N interesting new departure has been made by the 
Geological Survey of India in devoting the last issue 
of the Records (vol. xxxii., part i.) to a review of the 
mineral production of India during the years 189S to 1903, 
by Mr. T. H. Holland, F.R.S., director of the Survey. 
This review, which covers 118 pages, with 6 plates, com- 
pares very favourably wath the statistics of many countries 
where the facilities of obtaining information regarding the 
mineral production are far greater than in India. The 
period covered is six years, and it is intended in future to 
issue quinquennial reviews. The minerals are divided into 
two groups : — (i) those for which fairly trustworthy returns 
are available, and (2) those for which definitely recurring 
particulars cannot be pi'ocured. It is curious to note that 
in the review of mineral production in India i.ssued by 
Sir George Watt in 1894, four minerals, salt, coal, iron 
ore, and petroleum, were the tmly representatives of the 
first group, whereas it is now possible to obtain trust- 
worthy returns of the production of thirteen minerals, coal, 
gold, graphite, iron ore, jadeite, magnCvSite, manganese 
ore, mica, petroleum, rubies, salt, saltpetre, and tin. 

The production of salt, which was 358,000 tons in 1898 
and 336,000 tons in 1903, sho\ved considerable fluctu- 
ations during the period under review ; but in the case of 
all other minei*als there was substantial progress. 
The Indian coal output rose from 4,000,000 tons in 
1S97 to 7,500,000 tons in 1903. The production of gold 
steadily increased from 390,50:? ounces to 603,218 ounces. 
The production of saltpetre also increased, the average 
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annual exports having amounted to 382,000 cwt. The 
petroleum industry increased at a greater rate even than 
coal mining, the production having risen from 19,000,000 
gallons in 1897 to 88,000,000 gallons in 1903. Rubies 
form, next to petroleum, the chief source of revenue 
from minerals in Burma, the value of the output having 
risen from 57,950?. to 98,575?. In the case of mica, India 
is the leading producer, and supplies half the world’s con- 
sumption. The value of the mica produced in i8gS was 
53,890?., and in 1903 86,277?. The waste heaps are 
now turned over to supply the cheaper varieties required 
for the manufacture of micanite for electric insulation. 
The rapid development of the manganese ore industry has 
been very remarkable. Twelve years ago mining had 
hardly begun, and now more high-grade ore is produced 
than in any other country except Russia.^ The value of 
the output in 1898 was 27,426?., whilst in 1903 it was 
132,741?. Jadestone, which is being exported in increasing 
<iuantities to the Straits and China, with an average annual 
value of 44,770?. for the mineral exported, must be classed 
among the important minerals, its value being seven times 
that of the tin and half that of the rubies. Iron ore is 
mined to supply the Barakar works and the old charcoal 
furnaces still persisting in the more remote districts. In 
view of the fact that the imports of iron and steel are 
increasing year by year, there appear to be good grounds 
for utilising the abundant ore supplies by starting iron 
works on a large scale. During the period under review 
the graphite deposits of Travancore and the magnesite 
deposits of Salem received attention, and now form 
serious items in the comparatively limited markets of these 
minerals. Tin is more widely distributed in India than 
is generally recognised, and in South Burma river gravels 
are washed for tin with considerable commercial success. 

The minerals for which statistics of production are in- 
complete are of a very varied nature, the list including 
alum and aluminium ore, amber, antimony, arsenic, 
asbestos, borax, building stones, chromite, clays, copper 
ore, corundum and other abrasives, gem stones, glass- 
making sands, lead, silver and zinc ores, millstones, 
mineral paints,, mineral waters, phosphates, rare earths, 
slate, sodium compounds, steatite, and sulphur. ^ It is 
evident that there is great scope for development in the 
mining of metalliferous minerals and of minerals that are 
needed for the more complicated chemical and metallurgical 
industries. This is not surprising in view of the fact that 
by-products are indispensable sources of profit in modern 
chemical and metallurgical practice; and India must con- 
tinue to pay taxes on imports until industries arise demand- 
ing a sufficient number of chemical products to complete 
an economic cycle. Until that time, ores that will not pay 
to work for their metal contents alone must necessarily be 
neglected. 


DISEASES OF FOREST TREES. 

T he Board of Agriculture and Fisheries has recently 
issued a set of nine diagrams illustrating the diseases 
of forest trees. The set is composed of forty-five coloured 
figures. Very scant attention has been paid to this im- 
portant branch of forestry in the past, and it is only 
within comparatively recent times that such works as those 
of Hartig and Sommerville, Tubeuf and Smith, Marshall 
Ward, Massee and others have directed attention to the 
importance of the study of tree diseases from a practical 
point of view\ By such means the public has come to 
realise that plants, like animals, are subject to various 
ailments which, if not attended to, may become epidemic 
and cause serious loss, not only in forestry, but also in 
the sister industries of agriculture and horticulture. As an 
instance of the serious loss which may be caused by fungus 
disease in trees, we need only mention the larch canker 
fungus, which has in many cases reduced one of the most 
stately trees of Europe to an unsightly cripple, and is 
thereby responsible for the loss of many hundreds of 
thousands of pounds in this country alone. Its ubiquity 
in this country is no doubt in a large measure due to the 
lack of proper care in the selection of localities and proper 
treatment of this timber tree. This is only one of the 
many examples of the havoc which may^ be wrought by 
epidemics among forest trees, and in addition to this the 
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fruit-grower, the farmer, and the gardener could also 
furnish parallel examples to swell the list. As we have 
already stated, the importance of these matters is becoming 
greater as scientific investigation proceeds. It is of vital 
importance in practice that a plant disease of any kind 
should be recognised in its earliest stages, as it is then 
in most cases capable of being stamped out. It is too late 
to adopt preventive measures when the presence of the 
disease is made known by the destruction of the crop. 

The importance of the whole subject to the public in 
general is shown by the fact that the Board of Agriculture 
has issued the above valuable series of diagrams, each 
illustration being accompanied by a printed description on 
a separate sheet. 

The set contains the best series we have of the diseases 
of fijrest trees, and should find a place not only in all 
our universities and colleges, but in every school through- 
out the country. It is absolutely indispensable to all 
foresters and to those interested in the growTh and pro- 
duction of timber. 

The price, which is one shilling per diagram, should 
bring the set within the reach of all. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — The council of the Senate has had under 
its consideration an offer received from the Surveyors’ 
Institution to provide scholarships in the university, with 
the object of affording facilities for the higher education 
of surveyors in branches of scientific knowledge cognate 
to their profession. The council, after consultation with 
the Board of Agricultural Studies, is of opinion that the 
offer should be gratefully accepted. The scholarships will 
be called “The Surveyors’ Institution Scholarships”; 
they will be three in number, one to be awarded annually. 
Each scholarship will be tenable for three years, and will 
be of the value of So?, per annum. 

The general board of studies has approved the name of 
Mr. A. N. Whitehead for the degree of Doctor in Science. 

In the mathematical tripos, part i., the senior wranglers 
(bracketed equal) are Mr. J. E. Littlewcod and Mr. J. 
Mercer, both of Trinity. 

Oxford. — The following have been appointed examiners 
in the science schools ; — P. J. Kirkby (physics), D. H. 
Nagel (chemistry), Gustav Mann (physiology), J. G. Kerr 
(zoology), Robert Howden (anatomy), James Ritchie 
(patholop'), D’Arcy Power (surgery), \\v W. Fisher 
(preventive medicine and public health). 

Decrees have been passed to authorise the expenditure 
of 475?. on extending the system of electric lighting in 
the university museum, to raise the total emoluments of 
the Wykeham professor of physics to 800?. a year, and 
to raise the salary of his demonstrator in advanced work 
by 100?, a year, so that he may take charge of the labor- 
atory both in vacation and term time on occasions of the 
absence of the professor. 

The honorary degree of D.Sc. has been conferred on 
Prof. Ray Lankester, who delivered the Romanes lecture 
on June 14, and the degree of D.M. on Prof. William 
Osier. 

Only one man of science — Prof. G. H. Darwin — is 
included in the list of honorary degrees for the Encaenia 
this year. 


Prof. A. S. Mackenzie, professor of physics in Bryn 
Mawr College, has been appointed to the chair of physics 
in Dalhousie College. 

The Senate of the University of Birmingham has decided 
to invite Sir Archibald Geikie, F.R.S., to deliver the 
Huxley lecture in 1906. 

We learn from Science that it is announced that Harvard 
University has received an anonymous gift of 20,000?. for 
a museum of social ethics, and 10,000?. from Mr. Jacob 
H. Schiff, of New York, for explorations in Palestine. 

An exhibition of practical work executed by students of 
technical classes and by candidates at the recent annual 
examinations of the City and Guilds of London Institute 
will be opened at the Imperial Institute on' Wednesday, 
June 28, by the Right Hon. Earl Spencer. 
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The announcement is made in Engineering that Mr. 
Yarrow has placed at the disposal of the council of the 
Institution of Civil Engineers the sum of io,oooh to be 
applied to the education of necessitous members of the 
engineering profession* It is pointed out that the cngineei- 
ing indubtrv of the country wifi benelit from this help to 
technical eclucaiiun. The okl system of ^ premium 
apprenticeshij) is passing away, and it is coming to be 
recognised that the prosperity of any manufacturing nation 
rests on engineu^ring, and that a foundation for the^ com- 
mercial success of a country* cannot be maintained without 
the aid of a body of scientific engineers. The era of 
happy-thought invention is fast passing, and the oppor- 
tunity for original work must chiefly depend on the appli- 
cation of science to perfecting known principles. Gratitude 
should, therefore, be felt for the public spirit which has 
placed in the hands of the Institution of Civil Engineers 
the means of giving a better training to ,a class that has 
had few opportunities in the past. 

The foundation-stone of the new buildings of University 
College, Reading, was laid on June 6 by Lord Goschen, 
Chancellor of the University of Oxford, The freehold of 
the new buildings is a gift to the college by Mr. Alfred 
Palmer. The erection of the college hall and the build- 
ings for the practical study of various branches of pure 
and applied science will be undertaken immediately, but 
substantial additions must be made to the building fund 
before the scheme as a whole can be carried out. At the 
luncheon following the ceremony, Mr. W. M. Childs, the 
principal of the college, said the day would be memorable 
in the annals of the college because of a splendid benefac- 
tion. Throughout its history the college had been ex- 
posed to peril by the absence of endowment. He then j 
announced that Mr. George William Palmer had informed i 
the president of the college of his intention to offer a sum | 
of 50,oooZ. as a permanent endowment fund, to be called 
“ T'he George Palmer Endowment Fund.” In a letter to 
the president announcing his intention, Mr. Palmer said : — 

“ My intention is to provide that the capital^ fund of the 
endowment shall not be applied to the erection of build- 
ings, but shall be permanently invested, and that the in- 
come shall be applied to the educational work of the 
college. I also desire to make it a condition of my gift 
that the college shall maintain its status as a university 
college in the town of Reading, and that it shall always 
give higher teaching in literature and in science, and, 
further, that it shall carry on evening classes, open at 
moderate fees to those engaged in earning their living 
during the day-time.” Lord Goschen, in the course of 
a few remarks, referred to the direct missionary work 
which had been conducted by the old universities through 
the university extension lecturers. They were, he said, 
the missionaries of culture throughout a great part of our 
islands, and they had carried the flag of culture into many 
a town. A great variety of subjects is now taught in the 
college, but all that is taught, said Lord Goschen, is 

taught in a thorough, academic, .and scientific manner. 
It is for the professors to see that the cause of culture, 
the cause of scientific study, shall not be neglected in these 
days. ” Amid the hustling of those who champion various 
causes,” continued Lord Goschen, “ may I at least put in 
a word for higher culture? May I echo what Mr. George 
William Palmer has written, that literature and science 

may hold their own in this country apart from useful 

knowledge? ” The president of the college announced 
that 8o,oooZ. is required for the building fund, and of 

that sum 35,700?. has been subscribed- 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, May ii. — “On the Resemblances existing 
between the * Plimmer^s Bodies ’ of Malignant Growths, 
and Certain Normal Constituents of Reproductive Cells of 
Animals.” By Prof. J. Bretland Farmer, F.R.S., J. E. S. 

Moore, and C. E. Walker, 

The authors, continuing their investigations on malignant 
growths, have examined the so-called Plimmer’s Bodies ” 
of cancer cells in connection with the cytological changes 
that occur in cancer and in reproductive cells respectively. 
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The •' Plimmer’s Bodies ” are found in many cancerous 
growths, and arc most commonly encountered m the 
younger or growing regions of the tumour. I hey appear 
in the form of vesicles, and they consist essentially of a 
fairly well defined wall containing a clear space m which 
is suspended a small darkly staining granule (Ings. i 
and 2). They are most commonly to be met with m 




Figs. land 2. — Examples of Plimmer’s Bodies” from carcinoma. 1 . Three 
small “ Bodies ” in an archoplasm. a. Later stage in the development 
of the “ Bodies.” 


tumours of a glandular or glandular-epithelial origin. 
They lie in the cytoplasm of the .cancer cell, and usually 
in close proximity to the nucleus. In size, they vary from 
excessive minuteness to that of the nucleus itself. 

The special interest attaching to them depends on the 
fact that they have commonly been regarded as peculiar 
to cancerous cells, although Plonda believes he has 
occasionally also encountered them in inflammatory tis.sues. 
They have been variously in- 
terpreted. Some investigators 
have regarded them as para- 
sitic organisms, more or less 
intimately connected with the 
etiology of the disease, whilst 
others have seen in them a 
.differentiation of the cyto- 
plasm of the cancerous cell 
itself. It has been suggested 
also that they might be de- 
. rived from the centrosomes 
within the archoplasm, but 
the observations of Benda 
that centrosomes coexisted in- 
dependently of them in the 
cell have rightly been held to 
disprove this hypothesis. 

The authors’ investigations 
indicate, however, that there 
are good grounds for re-con- 
sidering the whole position, 
and a comparison of the pro- 
cesses that normally obtain 
during the final stages of de- 
velopment of the reproductive 
elements in man and the other 
mammalia appears strongly to 
suggest that a parallel be- 
tween the “ Plimmer Bodies ” 



of cancer and certain vesicular 
structures occurring regularly 
in the gametogenic, but not 
in the ordinary somatic, 
cells, may be found to hold 
good. 

It was shown in 1895 that during the prophase of the 
heterotype (first maiotic) mitosis of the spermatogenetic 
cells, the archoplasm undergoes a highly characteristic and 
peculiar metamorphosis. In normal somatic, or pre- 
maiotic, cells, the archoplasm is seen to lie beside the 
nucleus as a dusky mass of protoplasm in which are con- 


Fig. 3.— Archoplasm with cemro- 
somes lying outside it iu pro- 
phase of the first maiotic divisiont 
in testis of mouse. 



June 15 , 1905 ] 


NATURE 


165 


tained the centrosomes. That is, the attraction sphere 
consists of the archoplasm ^lus the centrosomes. 

But during the prophase of the heterotype mitosis these • 
constituents become separated. The centrosomes are found 
to lie outside of, and detached from, the archoplasm 
3)* At the same time the archoplasm itself under- 
goes a change. It becomes vesiculated, and finally, at the 
close of this cell generation, it is lost in the general cyto- 
plasm of the daughter cells. 

In the prophase of the second maiotic division (homo- 
type) the same phenomena recur. When the homotype 
mitosis is over, the constituents of the sphere, or at least 
some of them, enter into direct relation with parts of the 



Fig. 4. 



Figs. 4 and s* — Later stages in the development of the spermatid of mouse. 


Spermatozoon which arises by further^ differentiation of the 
cell. As regards the archoplasm, it is again seen to con- 
tain a number of minute vesicles which continue as before 
to grow in size, whilst each contains a single refractive, 
and stainable granule (Fig. 3). Subsequently, several of 
these vesicles fuse together, so that at a later stage in the 
metamorphosis of the cell into a spermatozoon there only 
remains a single large clear body, bounded by a distinct 
membrane, containing in the centre one or more darkly 
staining granules (Figs. 4, 5, 6). 

This body, originally described in 1895 21® archo- 
plasmic vesicle, is a very conspicuous and apparently con- 
stant feature peculiar to the spermatogenetic cells of, at 
any rate, the Vertebrata, and it has since been encountered 
beyond the limits of that group. ' 
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When fully developed it often assumes a size approxi- 
mating to that of the nucleus. Indeed, the latter is often 
deformed and made to assume a crescentic or cup-like 
shape owing to the enlargement of the adjacent ^ archo- 
plasmic vesicle. The vesicle and its contents ultimately 
form the so-called cephalic cap ” of the spermatozoon.^ 

The remarkable similarity between the structure just 
described and those known as “ Plimmer’s Bodies ” will 
have become obvious. It is not, perhhps, accidental that 
just as in the case of nuclear divisions, so also in the 
cellular inclusions, a parallelism between the cells of re- 
productive tissues and of cancer cells should be found to 
exist. But the cells of cancer are not therefore regarded 
as identical with those of the sexual cells, as was carefully 
pointed out in the first communication of the authors in 
1903. 

But the resemblances between what have been termed 
gametoid and the true gametogenic cells now seem to 
be even more significant than they appeared to be at that 
time. Both classes of cells 
are autonomous to a very 
high degree, and both possess 
the faculty of continuous or 
intermittent multiplication in- 
dependently of the tissue re- 
quirements of the organism. 

And finally, both exhibit 
cellular and nuclear metamor- 
phoses which not only, 
mutatis mutandis, resemble 
one another, but differ 
materially from those pertain- 
ing to the normal somatic 
cells. 

It is possible that the malignant elements are the out- 
come of a phylogenetic reversion, but the matter is obscured 
by the disturbing influences that have been operative 
during the actual ontogeny of the cells and tissues from 
which these elements have sprung. If this be so, the con- 
nection apparent between gametoid and the^ true repro- 
ductive cells will acquire a still deeper significance ; the 
full discussion of this question is reserved for another 
occasion. 



Fig. 6. — Slightly later stage in the 
spermatid of man, with centro- 
somes and tail. 


May iS. — The Atomic Weight of Chlorine : an Attempt 
to Determine the Equivalent of Chlorine by Direct Burning 
with Hydrogen.’* By Prof. H. B. Dixony F.R.S., and 

E. C. Edgar. 

In the whole of nine experiments described by the 
authors 9-1786 grams of hydrogen combined with 323-0403 
grams of chlorine ; hence the equivalent w»eight of chlorine, 
calculated in mass, is 35-195- 
The number obtained for the atomic weight of chlorine 
is appreciably higher than that calculated by F. WL Clarke 
from the previous determinations, and is slightly higher 
than Stas’s value : — 

Clarke’s calculation Stas Dixon and Edgar 

35'i79 ••• SS'iSg 3S'I9S ••• H= i 

3S'447 ••• 3S‘4S7 - 35’463 - 0 = i 6 

G. P. Baxter quotes the value 35-467 as being obtained 
by Richards and Wells for the atomic weight of chlorine 
-r-a number slightly higher than the authors’. 

Chemical Society, June i, — -Prof. R. Meldola, F.R.S., 
president, in the chair. — ^The constituents of the seeds of 
Hydnocarpus Wightiana and of Hydnocarpus ^ dnthel- 
mintica. Isolation of a homologue of chaulmoogric acid : 

F. B. Power and M. Barroweliff. The authors found 
that the oils of these two seeds very closely resemble 
chaulmoogra oil, consisting chiefly of the glyceryl esters 
of chaulmoogric acid and a lower homologue of the same 
series, which has the formula CieHjgOg, and is designated 
hydnocarpic acid. The oil of Hydnocarpus Wightiana 
appears to contain also a very small proportion of an acid 
or acids belonging to the Hnolic or linolenic series. — ^The 
constituents of the seeds of Gynocardia odorata: F. B. 
Power and M. Barroweliff. The oil expressed from 
,the seeds was found to consist of the glyceryl enters of 
iinolic acid or isomerides of the same series, palmitic acid, 
linolenic and tsolinolenic acids, and oleic acid, — ^The re- 
latiod of ammonium to the alkali metals- A study of 
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ammonium magnesium and ammonium zinc sulphates and 
selenates : A. E. H. T utton. With regard to molecular 
volume, the topic axes, and molecular refraction, the 
ammonium salt of any double salt group of the series 
behaves almost exactly like the rubidium salt. — Camphoryl- 
azoimide : M, O. Forster* and H. E. Fierst. — Influence of 
substitution on the formation of diazoamines and 
aminoazo-compounds, part iii., azo-derivatives of the 
symmetrically disubstituted primary nuitadiamines ; G. T. 
Morgan and W. O. Wootton, The following new 
diamines have been prepared and characterised : — 6-chloro- 
^-nitro~m-phenylencdia ni ine, 6’'h'yomo^j^~nitfO'm-phenylene- 

diamine, and duiodo-m-phenylenediamine. — Diazo-deri- 
vatives of monoacylated ^arndiamines : G. T. Morgan i 
and F. M. G. Micklethwait. — The significance of optical 
properties as connoting structure ; camphor-quinone- 
hydrazones-oximes : a contribution to the theory of the 
origin of colour and to the chemistry of nitrogen : H. E. 
Armstrong and W. Robertson. — Solubility as a measure 
of the change undergone by isodynamic hydrazones. 
(i) Camphorquinonephenylhydrazone ; (2) acetaldehyde- 

phenylhydrazone ; W. Robertson. — The design of gas- 
regulators for thermostats : T. M. Lowry. Two new 
patterns are described. By means of one of these the 
temperature of a bath of water may be maintained within 
±o°-oi C, during several weeks, the average fluctuation 
being about ±o®oo2 C. — ^The constitution of barbaloin, 
part i. : H, A- D. Jowett and C. E. Potter. The 
authors have made a number of analyses and molecular 
weight determinations of carefully purified barbaloin and 
tribromobarbaloin, and their results agree best with 
Tilden’s formula. — Influence of substitution on the form- 
ation of diazoamines and aminoazo-compounds, part iv., 

5 - bromo - ^5(4) - dimethyl - 2 - 4 - diaminotoluene : G. T. 
Morgan and A. Clayton. — The action of magnesium 
methyl iodide on pinenenitrosochloride : W. A. Tilden 
and J. A, Stokes. Two principal products are obtained, 
the oxime CiqHi 5{CH3) : NOH (m.p. 193°), and a base 
C, oHigN (0113)2 (m.p. i22®).~The action of hypobromous 
acid on piperazine: F. D. Chattaway and W."H. Lewis. 
— Racemisation phenomena during the hydrolysis of 
optically active menthyl and bornyl esters by alkali : A. 
McKenxie and H. B. Thompson. — Estimation of 
hydrogen peroxide in the presence of potassium per- 
sulphate : J. A. N. Friend. The author now shows that 
if a slight excess of permanganate is rapidly added from 
a burette to the mixture of peroxide and persulphate, and 
the excess of permanganate estimated iodometrically with 
thiosulphate, accurate results may be obtained in the 
presence of any weight of potassium persulphate not ex- 
ceeding o*oS gram. — Some oxidation products of the 
hydroxybenzoic acids and the constitution of ellagic acid : 
A. G. Perkin and M. Nierenstein. — ^The reduction of 
isophthalic acid, part ii. : W. L. Goodwin and W. H. 
Perkins jun. The authors describe a convenient method 
for the preparation and separation of the cis- and trans- 
modifications of hexahydroisophthalic acid. — Complex 
ammonium antimonious halides : R. M. Caven. ^The re- 

placement of hydroxyl by bromine: W. H. Perkin, jun., 
and J. L. Simonsen. The authors find that good results 
are obtained when the acetate of the alcohol is heated 
at about 150^ with a solution of hydrogen bromide in 
acetic acid (saturated at 0°).— The ethereal salts and amide 
of dimethoxypropionic acid derived from d-glyceric acid : 
P. F. Frankfand and N. L. Gebhard — ^The influence of 
phosphates on the fermentation of glucose by yeast Juice. 
Preliminary communication : A. Harden and W. J. 
Young. It has previously been shown by the authors' that 
the amount of glucose fermented by a given volume of 
yeast juice is greatly increased by the addition of boiled 
and filtered yeast juice. A similar initial rapid evolution 
of carbon dioxide occurs when a solution of sodium or 
potassium orthophosphate is added instead of the boiled 
jujce, but in^ this case no marked prolongation of the 
fermentation is observed . — A contribution to the study of 
alkylated glucosides : J. C. Irvine and A. Cameron. 

Linnean Society, Threr.-Pmf. av. a Herdman, F.R S., 
president in the chair. — Models of restorations of some 
extinct Dinosaurs, Ceratosaurus and Diplodocus, also of 
Ichthyosaurus, Plesiosaurus, Scelidosaurus, and Stego- 
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saurus : H. E. H. Snneciley. — Two photographs of a palm, 
Corypha elata : J. F. Waby. At the general meeting of 
June 18, 1903, photographs were shown of two specimens 
of equal age ; one had normally flowered, fruited, and 
died; the other, instead of flowers, had thrown up a 
secondary central growth of leaves. The information no\V’ 
sent completes the record ; the survivor in its turn hcicl 
flowered and died, the inflorescences being developed from 
the secondary crown of foliage. On being cut down it 
proved to be 68 feet in height, diameter at base 3 feet 
6 inches, diameter at base of secondary growth, i foot 
10 inches. The secondary growth itself was 4 feet in 
height, and the height of the spadix an additional 20 feet, 

5 feet of this being bare stem, the remaining 15 feet 
crowded with twenty-nine huge branches. The crop of 
fruit numbered more than 51,000 and weighed half a ton, 
most of the spadices being abortive. — The botany of Gough 
Island, part ii., the cryptogams, exclusive of the ferns 
and unicellular algre : R. N. Ruclmosc Bfown, The 
president reminded the meeting that when part i. of this 
paper was read on May 4 it had been suggested that a 
visit to the Tristan da Cunha group might form part of 
the programme of the Cape session of the British Associ- 
ation. The matter had, however, received so little outside 
support that the project had been abandoned. 

Geological Society, June 2. — Dr. J. E. Marr, F.R.S., 
president, in the chair. — On the igneous rocks occurring 
between St. David’s Head and Strumble Head (Pembroke- 
shire) : J. V. Elsden. The author finds that the con- 
temporaneous lavas of the Llanrian area agree generally 
in character with the eruptive rocks of apparently Ordo- 
vician age in the Strumble Head and Prescelly districts. 
These are all of an essentially acid type. The intrusive 
rocks of the area are of later date, and belong to three 
distinct types : — (i) the gabbros and diabases of the 
Strumble Hoad area; (2) the norites and associated rocks 
of St. David’s Head and the surrounding district; and 
(3) the lime-bostonites and porphyrites of the Abercastlo- 
Mathry district. Detailed petrographical descriptions of 
the different types are given, accompanied in many cases 
by analyses and comparisons with corresponding or related 
rocks of other areas. — The Rhrctic and contiguous de- 
posits of^ Glamorganshire : L, Richardson. The chief 
sections in the (*ounly described in detail are those at 
Lavernock (near rardiff), Barry, Tregyff (near Cowbridge), 
Quarella (Bridgend), and Stormy Down. 'Fhe Sully bods, 
a name given to the fo.ssilif(^rous portion of the “ Grey 
Marls ” of Etheridge, are d( 4 erminod lo belong to the 
Rhmtic series, on account of the fossils that they contain. 
They are quite distinct from the “ Tea-Green Marls,” in 
which fossils have not been observed, — On the occurrence 
of Rhaatic rocks at Berrow Hill, near Tewkesbury 
(Gloucestershire) : L, Richardson. About two miles south- 
east from Chase-End Hill (Malvern Hills) there is a small 
outlier of Lower Liassic and Rhoetic- beds, in a basin- 
shaped area, supported and surrounded by Keuper .Sand- 
stone. A detailed section is given, mainly obtained by 
excavation, and this is compared with the nearest locality 
where the whole of the Rhsetic may be studied, namely , 
at Wainlode Cliff. 

Cambridge. 

Philosophical Society, May 15.— Prof. Marshall Ward, 
president, in the chair. — Exhibition of lantern slides of 
fungi : Prof. Marshall Ward. — Infection phenomena in 
various .species of Uredineae : I. P. B, Evana. — ^The 
abortive development of the pollen in certain cross-bred 
sweet peas : R. P. Gregory. Among the offspring pro- ’ 
duced by the self-fertilisation of a certain hybrid sweet 
pea,^ Bateson obtained, during 1903, a certain number 
of individuals the anthers of which were contabescent. 
The same phenomenon was repeated in 1904, with every 
indication that the sterility is a character which undergoes 
segregation in accordance' with Mendclian principles. The- , 
above paper dealt with the abnormalities observed in the ' 
nuclei of the pollen-mother-cells of the sterile plants. The:' 
vegetative mitoses are perfectly regular, the first indication' 
of abnormality being observed in the prophase of the' 
heterotype (reduction) division. From this point onwards^ 
the distribution of the chromatin becomes more and more'* 
irregular, with the result that no normal pollen is prci-' 
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duced. The sterility is confined to the male organs, and 
the development of the embryo-sac is normal. — Crosses 
between fully fertile varieties of barley and varieties bear- 
ing unisexual and sexless flowers : R. H. Bitfen. — ^The 
seed-bearing habit in the Lyginodendreas ; E. A. N. Arber. 
Although the seed (Lagenostoma) of Lyginodendron, one of 
the most fern-like of Upper Palaeozoic plants, is known, 
there has, so far, been no evidence as to the manner in 
which the seeds were borne. A new species, Lagenostoma 
Sinclairi, has, however, been recently discovered, in which 
the seeds are still attached to a highly branched axis, which 
is of the nature of a compound frond with reduced lamina. 
In this respect the Lyginodendreas agree with the other 
known members of the class Pteridospermese. — Experiments 
on penetrating radiation : H. L. Cooke. The experiments 
described are in continuation of a previous research by the 
author on penetrating radiation. By means of a small 
portable ionisation vessel the radiation in the Cavendish 
Laboratory is compared with that on the roof of the build- 
ing ; also when the apparatus is buried in earth, and when 
deeply submerged in water. A discussion of the results 
follows. 

Dublin. 

Royal Dublin Society, May i6. — Dr.W. E. Wilson, F.R.S., 
in the chair. — ^The influence of water-vapour upon noc- 
turnal radiation : J. R. Sutton. The author shows a con- 
nection between the rate of cooling of a thermometer 
exposed between S and 10 p.m. near the surface of the 
ground and the relative humidity of the atmosphere, and 
points out that his observations will not permit of any 
such connection between the rate of cooling and the abso- 
lute humidity. The observations were made at Kimberley, 
South Africa. — On floating breakwaters : Prof. J. Joly. 
A description of breakwaters which will not rise and fall 
to the motion of small waves, and will not transmit them. 
These breakwaters are suitable for use in the shallower 
waters of partially protected localities. — ^The gases liberated 
on pulverising minerals — monazite : R. J. Moss. On 
reducing Norwegian monazite to powder in vacuo gas was 
obtained in the proportion of nearly 0-04 c.c. per gram of 
the mineral ; 100 volumes of this gas contained : — hydrogen, 
45.63 volumes ; helium, 7-63 ; nitrogen, 28-93 ; oxygen, 
7-09 ; carbon dioxide, 10-67. The nitrogen and oxygen 
being in atmospheric proportions were probably due to 
leakage. In addition to those gases a small quantity of 
water was liberated in the pulverisation of the mineral. 
Relatively to the helium, the quantity of hydrogen is much 
greater than was found in gas obtained by the same method 
from pitchblende. 

Edinburgh. 

Royal Society, May 15. — Sir John Murray in the chair. — 
A new form of bolometer adapted for physiological investi- 
gation : Dr. W. Colquhoun. By using thin metal 
gratings of low resistance in a Wheatstone bridge arranged 
as delicately as possible, the author w^as able to demon- 
strate with it the heat produced by the beating of a frog’s 
heart. — ^The magnetic quality of a Boschovichian assem- 
blage of molecular magnets : Dr. W. Peddie. This paper 
gave a development of the theory of molecular magnetism 
which ^applies to crystals of the cubic system. The dose- 
packed' arrangement of centres was adopted, but similar 
treatment would apply to any other arrangement. The 
results were applied to the experimental data obtained by 
';Weiss in observations on magnetite. The conclusions 
were : — (i) the theory is capable of giving a good account 
>f observed phenomena ; (2) in Wallerant’s formula, which 
^ives the correct mathematical relation between quantities, 
ibe quantities which he interprets as magnetisation and 
Eternal force should be interpreted as internal force and 
Magnetisation respectively. Here ** internal force ” means 
the force exerted by the group of molecular magnets. The 
Mternal action is completely represented by the quartic 
surface = — Suggestions towards a theory of 

dectricity based on the bubble atom : J. Fraser. This 
extension of a previous communication on the constitution 
yf matter consists essentially of suggestions without rigid 
Mathematical development. The treatment of conduction 
fcas of interest as suggesting a possible ^ model of a 
l^namical system the properties of which simulate those 
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of an electric conductor. — The Nudibranchiata of the 
Scottish National Antarctic Expedition : Sir Charles Elidt. 
The paper contained the description of two new genera 
and two new species. 

Manchester. 

Literary and Philosophical Society, April 4. — Prof. 
W. Boyd Daw’kins, F.R.S., president, in the chair. — 
Portion of a stem of Sigillaria vascularis giving off a 
branch with the structure of Lepidodendron selaginoides, 
thus confirming Dr. Williamson’s conviction of the identity 
of these two Coal-measure plants : Prof. F. E. Weiss and 
J. Lomax. — Notes on the Wilkinsons, ironmasters : F, 
Nicholson. 

April iS. — Prof. W. Boyd Dawkins, F.R.S., president, 
in the chair. — ^A new method of producing coloured 
diffusion bands : H. Stanslield. One surface of a piece 
of plate glass, rendered diffusive by spoiling the polish or 
coating it with a diffusing film of resin or butter, was 
fixed so as to be nearly in contact with the reflecting 
surface of a polished silver mirror, the surfaces being 
separated at the corners by a single thickness of stamp- 
edging. Greater dispersion of the colours is obtained in 
this way than by breathing on the glass surface of a 
silvered mirror, as the air film can be made much thinner 
than the mirror glass. — Notes on chlorine : C. H. Burgress 
and D. L. Chapman. 

May 2. — On some constituents of Manchester soot : 
Prof. E. Knecht. The author pointed out at the outset 
that smoke and soot did not consist of carbon alone, as 
was popularly supposed, and went on to show that the 
soot obtained from the “fat” coal which is used in the 
Manchester district contains at least 50 per cent, of sub- 
stances other than carbon. A variety of interesting pro- 
ducts were shown which had been isolated from an average 
sample of household soot collected in Manchester. These 
included snow-white samples of ammonium chloride, 
ammonium sulphate, calcium sulphate, and a beautifully 
crystallised paraffin hydrocarbon which was similar in 
properties and composition to one which was known to exist 
in bees* wax. The amount of heavy hydrocarbon oils con- 
tained in our household soot w’as found to be no less than 
13 per cent. From the brown coloured acid constituents 
the author had prepared a dye-stuff which was capable 
of producing absolutely fast shades of brown on cotton, 
dyed samples of which were shown. Comparative analyses 
of samples of soot collected in London and in Prague 
showed that these (especially that from Bohemian lignite) 
were much cleaner than the Manchester soot. After . com- 
menting on the drawbacks attendant on the presence of 
soot in our atmosphere, chiefly due to household fires, the 
lecturer expressed the opinion that no amelioration could 
be hoped for unless the use of more efficient fire-grates 
could be made compulsory. 

Paris. 

Academy of Sciences, June 3. — M. Troost in the chair. — 
Observ’ations on the methods employed in calorimetry, with 
especial reference to the determination of the heat of com- 
bustion of organic compounds : M. Berthelot. ' A 
polemical paper in reply to Julius Thomsen. The author 
strongly supports the accuracy of the results obtained by 
the calorimetric bomb as against the combustion under 
atmospheric pressure. — On the dynamics of the electron ; 
H. Poincare. A discussion of a recent paper by Lorentz 
on electromagnetic phenomena in a system moving with 
any velocity smaller than that of light. — Photographs in 
colour of the spectrum, negative by transmission ; G. 
Lippmann. In the case of photographs on bichromatised 
gelatin films it has been hitherto necessary to moisten 
the film each time it is desired to observe the colours. 
By alternate treatment with solutions of potassium iodide 
and silver nitrate the colours become permanent and 
visible after drying. — The preparation and properties of 
the chloride and bromide of thorium : H- Moissan and 
M. Marti nsen. The chloride of thorium was prepared 
by the action of well dried chlorine on metallic thorium 
prepared in the electric furnace. Owing to the extremely 
hygroscopic properties of the thorium chloride it was 
impossible to transfer it mechanically to a vessel for 
analysis, and h was therefore volatilised directly into a 
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glass tube in a current of dry hydrogen. The pui'ity was 
determined by analysis, the melting point being found to 
be 720° C. — On the transmission by ticks of spirillosis 
and of bovine piroplasmosis : A. Laveiran ^ and M. 
Valiee. A specimen of the larva 6f Rhipicephaliis 
decoloratus forwarded by M. Theiler from Pretoria, and 
stated by him to be the cause of the transmission of . 
spirillosis in cattle, was allowed to act upon a healthy 
cow, with results entirely confirming those of M. Theiler. ■ 
— The evolution of the Tertiary mammals : ^ Charles 
Depei-et. — Magnetic observations at Tananarive ; P. 
Colin. Tables, are given showing the results of measure- 
ments of magnetic declination, inclination, and the hori- 
zontal component taken weekly between May, 1904, and , 
April, 1905. — 'The principles of anallagmatic geometry : 

A. Demoulin.t^Some new experiments on the lifting 
power of the helix “ M. L6ger ” at the oceanographic 
museum at Monaco : M. Leger. The apparatus proved 
capable of lifting a man, together with a weight repre- 
senting its motor and the petrol necessary for an experi- 
ment of one hour’s duration. — A new mode of application ' 
of the Pitot-Darcy tube to, the measurement of the velocity ' 
of water in pipes under pressure : H. Bel let. The modifi- 
cation suggested is the use of a two-fluid manometer, | 
water and a liquid of density slightly greater or less than ; 
that of water'; carbon' bisulphide tinted with iodine gave ’ 
the best results. — ^The magnetic properties of the . simple 
element of pyrrhptine : , Pierre Weiss. — On a property of • 
the tin-alum;inium, bismuth-aluminium, and magnesium- , 
aluminium alloys : H. Pecheux. — ^The action of oxygen 
upon csesium-ammonium : E. Rengrade. The rapid 
oxidation of caesium-ammonium dissolved in an excess of , 
ammonia gives the oxides CSoOg, CS2O3, and CSoO.^, all ' 
in microscopic crystals. If the oxygen is added gradually : 
a secondary reaction takes place, the amide and hydroxide . 
of ctesium being formed. — Pyranic phenols : R. Fosse and 
A, Robyn. — On a new reagent for aconitine : E. P'. 
Alvare*.-^On the expansion and density of some gases 
at high temperatures : the application to the determin- 
ation of their molecular weights : Adrien aacquerod and 
F. Louis Peirirot. Figures are given for .air, oxygen, 
carbon monoxide> and carbon dioxide on the basis of the 
nitrogen thermometer at the melting point of gold. ' The 
molecular weights based on the density determinations at 
1067® C. give for CO and COa results agreeing within 
I /3000th with the results of analysis ; for nitrogen, the 
value found agrees with the atomic weight, 14-008. — 
Osmotic pressure in colloidal solutions : J. Duclaux. — On 
the coagulation of starch : A. Fci*nbach and J. Wolff. 
— On methaemoglobin and its fluorine combination: J. 
Ville and E. Deririen. The authors maintain tho 
accuracy of their results against the criticism of Piettre 
and Vila. — Protagon and the cerebrines and cerebric acid 
preexisting in the nervous tissue : N. A. Barbieri. The 
author regards the protagon of Liebricht as a mixture of I 
cerebrin and the cerebric acid of Fremy, — On the effects 
of annular decortication : Leclerc du Sabion. — On the 
results obtained by the observation of arable earths in thin 
plate : A. Delag’e and H. Lagratu. A reply to various 
criticisms on an earlier paper. — Researches on the 
ethnography of the Dravidians : Louis Lapique. — On the 
evolutions of the sexual forms in the soft-water Nereids : 
■Ch. Gravier.— The simultaneous contrast of colours : A. 
Polack. The phenomenon of the simultaneous contrast of 
colours appears even when accidental images by the move- 
ment of the eye are completely eliminated. Under these 
conditions the effect of contrak depends on the state of 
accommodation of the eye. — On the heats of combustion 
and chemical composition of the nervous and muscular 
tissues of the guinea-pig, considered as a function of the 
age of the animal : J. Tribot« — On a new method of pro- 
tection against the Rontgen rays: J. Ber^onie. The 
principle of the method consists in placing the whole of 
the arrangements about the patient above the horizontal 
plane ^jrolonging the anti-kathode, and below this plane 
the patient himself. The method has proved successful 
after six months" use, — On the denomination of the sup- 
posed agent in syphilis: Paul Vuillemin,— The presence 
of methane in the borings in Lorraine : Francis Laur. — 
Captive balloon ascents carried out over the sea by the 
Prince of Monaco in April ; “H. Her^esell. 
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THE CHEMISTRY OF PLAXTS. 
Binchcmic dcr Pflanzcn. YoL i. By Prof. Friedrich 
Czapck. Pp. XV + 584. (Jena: Gustav Fischer, 
1905.) Price 14 marks. 

T his work forms a new tt'pe among' those on 
physiological botany : in some degree it re- 
sembles ‘‘ Die Pflanzenstoffe ” of Husemann and 
Hilger, and “ Die rohen Stoffe des Pflanzenreiches ” 
of Wiesner; but whereas the bias 6f the former is 
pharmacological, and that of the latter economic, the 
subject is treated in this volume more from the 
chemical standpoint. 

The author states that his book is not to be regarded 
as a treatise or handbook for students, but as a work 
for reference, and that he has endeavoured to show 
in it what results the application of chemical methods 
to the problems of botanical physiology have yielded- 
The subject-matter is divided into three parts — a 
historical introduction of 19 pages; a general part of 
62 pages; and a special part of 489 pages. The 
general part is divided into two chapters, dealing 
respectively with the substratum of chemical processes 
in the living organism, and with the processes them- 
selves. The first chapter treats of protoplasm and its 
constituents, colloids, then protoplasmic structures 
and their biochemical import; the second of reactions 
from the standpoint of general chemistr3% a sur^^-ey of 
the conditions of reactions, ionic reactions in the 
living cell, the velocities of reactions, catalysis, the 
general chemistry of enzymes, cytotoxins, and 
similar substances being here made. 

The special part is concerned with the occurrence, 
metabolism, and metastasis of aliphatic substances in 
detail. The general arrangement of this part is in 
the first order chemical : the first section is devoted 
to fats, lecithins, phytosterins, and waxes; the 
second to carbohydrates, commencing with the simpler 
sugars, and ending with the substances forming the 
skeletal structure of plants. In the second order the 
arrangement is mixed; the chapters deal in part with 
the taxonomic, in part with the morphological, ana- 
tomical, and histological distribution of substances, 
and further with the physiology’ of the various bodies 
considered. 

Photosjm thesis receives considerable attention, and 
is regarded in all aspects; in connection with it the 
-physics and chemistry of chlorophyll are discussed at 
length, and other pigments are also dealt with. The 
treatment of the physics and chemistry of starch is 
also fairly extensive. An index of the subjects and 
authors will be given at the end of the completed 
work. 

The general nature and structure of the book having 
been reviewed, passage to criticism of it will now be 
convenient. A work of this kind, involving the two 
main ideas of chemistry and plants, requires, if it is 
to yield its full value, so to be arranged as to enable 
the composition or metabolism of a plant (in so far 
as this is known), as well as the distribution of a 
substance or a process, to be ascertained with equal 
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ease. But this i.s n^:ti the case with this work owing 
to its arrangement: the mode of treatment is analytic 
rather than synthetic. In Die Pflanzenstoffe ” one 
volume deals with the material from the chemical, 
the other from the taxonomic standpoint; but this 
method, although very convenient, necessitates dupli- 
cation. The difficulty could have been here met 
through use of a suitable and strictly methodical 
arrangement, had the divisions of various orders of 
magnitude been formed from different standpoints, 
and had those which constituted each order been of 
similar kind and value. The end can be still attained 
here by aid of a copious and well-arranged index of 
the subject-matter. 

Printers’ errors are not very numerous, and occur 
chiefly in the earlier part of the book. 

Discrepancies and slips of the pen are noticeable 
here and there. For example, on p. 7 Priestley is 
given as the discoverer of oxygen, but on p. 12 
Scheele; on p. 144 anaerohem should be aerohem; 
Bedeiitnng on p. 434 should be Beleuchtung. From 
the structure of a sentence on p. 39 one might sup- 
pose that ethyl-ether was insoluble in water. Further, 
the last paragraph on p. 313 is hardly consonant 
with the author’s apparent acceptation of Meyer’s 
hypothesis of the structure of starch-granules on 
P. 312. 

Since the work is one for reference, hence a com- 
pilation, and since the author has intentionally almost 
entirely avoided critical remarks on the subject-matter, 
the reviewer can only consider the selection from a 
critical standpoint. It may be said, on the whole, that 
the selection has resulted in a very representative 
collection of diverse opinions on controverted ques- 
tions, and in many cases almost an exhaustive one. 
As a result of this, condensation is, in the case of 
many papers, extreme, and at times there is omission; 
but this is almost a necessary consequence of the mass 
of. literature consulted. 

One disadvantage, which is, however, common to 
all books of this class, is the slight indication of the 
relative values of the various works cited ; all emerge 
with equal distinctness, except in so far as more space 
is given to some than to others; beyond this clue 
there is no guide to their relative worth. This is 
well shown in the case of the chemistry of starch and 
I some of the pigments ; a chemist or botanist who had 
[ not devoted any special attention to these substances 
would rise from a perusal of the epitome here given 
under the impression that there was only chaos. 

In connection with the chemistry of starch the 
author does not seem to have had at hand all the 
works of H, T. Brown and his collaborators, G. H. 
Morris and J. H. Millar, or to have grasped their 
views quite clearly. 

Enzymes are stated to be colloidal catalysors, and 
their colloidal state is said to be of import. In the 
opinion of the reviewer there is no suffleient evidence 
to show that any enzyme is a colloid, and, indeed, 
considerable reason why many should not be so. 
There is even no sufficient evidence that enzymes are 
chemical compounds; they may be essentially mix- 
tures, or merely functions of special conditions. 

In the consideration of the action of accelerators 

I 
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and retarders on amylohydrotysis, there is no mention 
of Ford’s recent work. 

Cytase is stated not to occur in resting seeds, but 
it is present in small amounts in some. 

In giving directions for the preparation of 
Schweizer’s solvent for cellulose, the best method, 
that of dissolving' metallic copper in ammonia through 
which a current of air is passed, is not mentioned. 

The function of a critic is to criticise; but he is 
human, and hence prone to eulogise — or blame. In 
this case the reviewer can only yield praise. The 
work fills a void that botanical physiologists have 
long felt. The wealth of material dealt with is sur- 
prising, and the expenditure of labour must have 
been enormous. There is very little evidence of par- 
tiality, whether national or of other kind. The com- 
.pass of the work is wide, and it is thoroughly up to 
date. 

The reviewer was especially pleased with the 
general part. For the first time in a botanical work 
adequate stress is put on the importance of colloids 
as such, and on the necessity of knowledge of their 
nature for progress in physiology; and for the first 
time the principles of general chemistry are given the 
position due to them in a work of "this class. To 
Prof. Czapek for having done this all botanical 
physiologists must remain indebted. 

In the opinion of the reviewer the value of the work 
would have been enhanced by incorporation in it of 
curves illustrating the various processes described, 
and b}* citation of mathematical expressions wherever 
they have been proved or found to be applicable. 

If the work should run through subsequent editions, 
as is most likely, it would certainly be best, for 
different authors to be delegated for various parts, 
since with the rapid accumulation of material it will 
soon be impossible for a single author to deal 
adequately with a work of such dimensions. 

F, Escombe. 


THE ELECTROMAGNETIC THEORY OF 
INERTIA. 

(1) Mathematischc Einfiilirung in die Elektronciu 
theorie. By Dr, A. H. Bucherer. Pp. 148. 
(Leipzig and Berlin: Teubner, 1904.) Price 3.20 
marks. 

(2) Experimentelle Elektridtdtslehre. By Dr. H. 
Starke. Pp, xiv + 422. (Leipzig and Berlin: 
Teubner, 1904.) Price 6 marks. 

(3) Leitfaden der Fhysik fur die ohcren KJassen der 
Realan St alien. By Dr. F. Bremer. Pp. viii+294. 
(Leipzig and Berlin : Teubner, 1904.) Price 3.20 
marks. 

(i) ^HE property of matter which has always been 
J- regarded as most fundamental is “inertia.” 
This property is adopted as the measure of quantity^ 
of matter in dynamics, and the nearest approach to 
a complete explanation of a physical phenomenon is 
generally supposed to have been reached when the 
phenomenon has been shovrn to be due to the motion 
of particles possessing inertia. We may say, in fact, 
that the tendency of nineteenth century physics was 
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to give a purely dynamical explanation of everything. 
A striking example of this tendency is Maxwell’s 
dynamical theory of the electromagnetic field. 

In 1881 it was shown by Prof. J. J. Thomson that 
a particle charged with electricity possesses some 
inertia due to its electric charge in addition to th(‘ 
ordinary inertia of the particle. As the result of 
Kaufmann’s measurements, we now know that all 
the inertia of an electron is of this electromagnetic 
kind. It is now further suggested that all matter is 
composed of electrons, so that all inertia is electro- 
magnetic. Density, according to this view, is simply 
number of electrons per unit volume. Electro- 
magnetic inertia, that is, all inertia, is due to the 
energy of the magnetic field produced by the moving 
charge of electricity. The energy of this magnetic 
field resides in the ether. According to Maxwell’s 
dynamical theory, the electromagnetic energy of the 
ether is due to motion of parts of the ether, these 
parts possessing inertia. But the only kind of inertia 
which we really know is the inertia of matter, which 
is due to the electromagnetic action of the electrons 
of which matter is made up. If inertia is due to 
electrons, then if we ascribe to parts of the ether the 
property of inertia we ought to say that the ether 
contains so many electrons per unit volume. But the 
free ether is not supposed to contain any electrons; 
in fact, if w’e explain inertia by the energy of the 
magnetic fields produced by moving charges, then 
evidently to explain this energy by inertia in the ether 
is merely to argue in a circle. The position is, then, 
that inertia is e.xplained in terms of the electro- 
magnetic field, and that now some explanation of this 
field is required not involving inertia at all. So 
far, no such explanation has been offered. Larmor 
has suggested that the ether has an (tnormoiis density 
or inertia per unit voluni(‘, and that it moves along 
the lines of magnetic force. This explanation must 
evidently be abandoned if mattia* is regarded as made 
up of electrons having only ektctromagnetic energy, 
or else we must say that the ether has a sort'of 
inertia, not the s*ame as the inertia of matter, but 
like the kind of inertia matter was supposed to hav(^ 
before the electromagnetic theory of inertia was put 
forward. 

To say this, however, is merely to ascribe to the 
ether a property the definition of which is that it 
explains what it is required to explain ; it is, in fact, 
merely the old process of “ explaining ” a thing by 
inventing a name for its explanation. The properties 
of the ether, then, expressed by Maxwell’s system of 
equations are at present without any explanation, hut 
they have taken the place of inertia as the funda- 
mental thing in terms of which phenomena are to bt‘ 
explained. In these circumstances the Jipjiearance of 
Dr. Bucherer’s small volume on “ Elelctronentheorie ” 
is exceedingly opportune. It contains a concise and 
readable account of Lorentz’s splendid theory and of 
the electromagnetic theory of inertia. The introduc- 
tion gives a short account of the properties of kathode 
rays and radium radiation, which, of course, are the 
properties of electrons on which the elcctroncnthcoric 
is based. Chapters i. and ii. contain a short account 
of Lorentz’s theory for bodies at rest, and chapters 
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iii. to V. the theory for moving charges, vector 
analysis being used throughout. The remaining 
chapters deal with radio-activity, rotating charges, 
radiation from electrons, the Zeeman effect, the 
theory of Rontgen rays, aberration, and dispersion. 

The mathematical theory of the properties of elec- 
trons appears to be well and clearly dealt with on the 
whole, and the author has managed to compress a 
great deal of information into a small space. English 
readers will probably feel that sufficient credit is not 
given to some English physicists to whom the 
initiation of the whole theory is really due. The parts 
of the book dealing with experimental facts and the 
theory of things outside the electromagnetic theory 
are rather superficial and sometimes erroneous. For 
example, it is stated that the radio-activity of radium 
emanation diminishes very rapidly with rising 
temperature, and that this can be deduced thermo- 
dynamically from the large amount of energy evolved. 
This glaring error shows conclusively that the author’s 
acquaintance with the literature of radio-activity is of 
the slightest. The book will no doubt be welcomed 
by many anxious to learn about the new views on 
inertia and matter, and to such it should prove useful. 

(2) Dr. H. Starke’s book on experimental electricity 
and magnetism contains a very up-to-date and excel- 
lent elementary account of the subject. The explan- 
ations of many of the experiments described seem 
scarcely full enough to enable students actually to 
work from them, but it is evidently not intended that 
they should do so without further help. Many good 
diagrams of modern forms of apparatus are given. 

(3) Dr. F. Bremer’s book on physics for the upper 
classes in schools is a rather bad type of school text- 
book in which it is sought to make things suitable 
for school children by giving very short and scrappy 
accounts of everything. It looks like a book which 
might be useful to a student with a ver}' good memory 
in cramming for an elementary examination in 
physics. He might get through the examination, but 
he would have learnt nothing worth knowing. 

Harold A. Wilson. 


A BOTANIST'S RECREATIONS ON THE 
RIVIERA. 

StYcijziigc an dcr Riviera. By Eduard Strasburger. 
Revised edition, with S7 coloured illustrations by 
Louise Reusch. Pp. xxvi + qSo, (Jena; Gustav 
Fischer, 1904.) Price 10 marks. 

HE Riviera has of recent years become regarded 
as the playground of wealthy people whose onlj' 
idea of enjoyment consists in spending hours in the 
unhealthy atmosphere of the casino at Monte Carlo, 
raising dust with a motor-car, dining at separate tables, 
or sitting in an hotel lounge. But such people see 
nothing of the real Riviera, with its wealth of wild 
flowers, its charming rock villages perched on heights, 
its olive, orange, and lemon groves, and its torrent 
beds up which one scrambles from rock to rock, pass- 
ing a succession of pretty pictures each prettier than 
the previous one. On first reading Prof. Strasburger ’s 
book, the reviewer formed the impression that the de- 
scriptions were too prosaic and wanting in sunshine. 
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It cannot be said that the author has succeeded in giv- 
ing that warmth of colour to his account which charac- 
terises Mr. Casey’s charming book. But since that 
impression was formed the present writer re-visited the 
Riviera, and the feature which he most noticed was 
how exactly every minute detail tallied with Prof. 
Strasburger s descriptions. The information contained 
in this book is just what is wanted to make a visit to 
the “ Cote d’Azur ” both enjoyable and instructive. 

A large proportion of the text is taken up with his- 
torical accounts of the various cultivated plants and 
trees growing in the district. The most characteristic 
vegetation of the lower valleys — the vine, orange, 
lemon, olive, fig, cypress, and palm — is largely the re- 
sult of ‘‘ alien immigration.” Before the hillsides 
were carefully terraced and cultivated they were over- 
grown with small scrub or maquis ” (Italian 
“ macchia ”) consisting of pines, rosemary, myrtle, 
tree heath, three species of cistus, mastic, juniper, 
the characteristic spiked lavender (Lavandula 
stoechas), the remarkable spiny euphorbia (E. spinosa)^ 
and a number of other plants too numerous to mention. 
The aromatic perfume of many of these plants is one 
of the most salient features of the ‘‘maquis.” In 
Prof. Strasburger ’s description of this characteristic 
undergrowth, the word “ Duft ” (perfume) occurs over 
and over again. It is only after walking through such 
vegetation that one realises that this very repetition 
makes the description all the more accurate and real- 
istic, and readers of the book will do well to bear in 
mind the fact that each occurrence of the word usually 
refers to a different scent. Prof. Strasburger ’s descrip- 
tions of the “ maquis ” mostly refer to Antibes, where a 
considerable area of this primitive vegetation still re- 
mains untouched. In many places along the coast 
the “ maquis ” is being rapidly cut down to make 
room for unlovely vineyards, and the face of the 
country is being made less beautiful. 

Considerable space is devoted to a description of the 
gardens at La Mortola, and the scent manufactories at 
Grasse also occupy man}’ pages. In reading these 
descriptions one cannot help regarding the author 
somewhat in the light of a walking encyclopaedia. He 
gives long digressions on the manufacture of chemical 
perfumes in connection with Grasse, and he makes his 
account of Sir Thomas Hanbury’s garden the oppor- 
tunity for giving much historical information about 
many economic plants such as the tea, coffee, and 
cocoa plants the sugar-cane — and, thence, the intro- 
duction of beet-sugar, the ebony and the camphor tree 
—which can hardly be regarded as the characteristic 
vegetation of the district. On the other hand, several 
interesting features are mentioned which a casual 
visitor might overlook. The characteristic flora of 
Hyeres and the comparative absence of dust in the 
Esterel mountains are associated with the remarkable 
difference of geological formation as compared -with 
the more frequented and fashionable but dustier winter 
stations in the limestone districts. The nightly con- 
cert of green frogs to which the author alludes is a 
sound which brings the Riviera vividly back to every- 
one who has heard it. 

On the whole, Prof, Strasburger seems to have de- 
voted most of his attention to studying the plants 
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growing in gardens and near the towns, and he does 
not describe many scrambles up into the distant 
mountains. But of the wild llowers to be found on 
the hillsides or up the torrent beds no better guide 
could be afforded than the beautiful series of coloured 
illustrations distributed throughout the text. It is 
possibly a pity that the figures are mostly printed 
with black outlines, and it might be thought 
preferable to have them printed on plates instead 
of mixed up with the letterpress. In addition 
to flowering plants, a number of the characteristic sea- 
weeds have also been illustrated, and several charming 
little sketches of Riviera coast scenery, in the form of 
headings to the descriptions of the five different holi- 
days spent by Prof. Strasburger on the Riviera, are a 
welcome addition. All these illustrations have been 
tastefully drawn and coloured by Fraiilein Reusch. 

G. H Bryan. 


JATTFRAMT/OAML PHYSICS, 

Reciieil d' Experiences eleinentaires de Physiqite, By 

Henri Abraham. Part ii. Pp. xii + 454. (Paris: 

Gauthier-Villars, 1904.) Price 6.25 francs. 

have already reviewed the first part of this col- 
lection of physical experiments, which has been 
gathered together under the auspices of the French 
Physical Society. A large number of physicists from 
all over the world have participated in the collaboration 
by sending both descriptions of experiments and biblio- 
graphical references, and the editor’s work has con- 
sisted in giving as much homogeneity as possible to 
the products of this multiple collaboration. 

The present and concluding part embraces the sub- 
jects of acoustics, optics, electricity and magnetism. 
On the whole, the experiments in this part are of a 
more difficult and elaborate kind than those previously 
described. This is to some extent, no doubt, due to 
the nature of the subjects treated. General manipula- 
tion and mechanics required less reference to be made 
to complicated and expensive apparatus than the sub- 
jects considered here. As a consequence of this the 
private student who has no access to a properly 
equipped laborator}^ will find much greater difficulties 
in his way. He will still find a field for work in acous- 
tics and light. With a few- springs and wires a con- 
siderable amount may be done in sound ; and, in the ex- 
periments on light, homely articles like pins and cham- 
pagne bottles are freely made use of. But in elec- 
tricity and magnetism he must be prepared for greater 
outlay in apparatus. We lay stress on this point, be- 
cause in our previous reference we recommended the 
book strongly to the private student with a taste for 
practical mechanics. 

The present part will be found of greatest utility to 
the schoolmaster eager for hints in the arrangement 
of class and lecture experiments- One special feature 
in the descriptions is that in most cases the dimensions 
of the apparatus which have been found to work well 
are given. This will certainly save a teacher a great 
deal of time, which otherwise he would need to spend 
in experimenting himself in order to discover the suit- 
able size and shape of his apparatus. We do not hesi- 
tate to say, however, that time so spent is never lost, 
and if in the busy workaday world of the teacher some 
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means for saving of time is essential, it has its disad- 
vantages. 

It is usually only by the somewhat laboriou.s method 
of trial and error that one learns the conditions neces- 
sary for success. 

There docs not seem to be much in the volume which 
is absolutely novel as regards .slyk^ of experiment. The 
aim, obviously, has been to describe as simple experi- 
ments as possible illustrative of all the common laws 
of physics. This description is in all cases very brief. 
There is no introduction of theoretical considerations ; 
nor is there any attempt to make the subject attractive 
to a general reader. A figure, a short account of the 
construction and mode of using the apparatus— that is 
all. 

In some cases the suggestions are open to criticism in 
minor details. Thus, vibrating springs, which ought 
to be attached to a fairly solid support, are shown 
screwed to a slender skeleton wooden box. But in the 
main the suggestions seem excellent, and there are few 
teachers who will be able to learn nothing from them. 

The diagrams are not always clear ; nor are they such 
as to give the book an attractive appearance. 

Briefly, the collection is meant for the teacher and 
not for the student. To the former it is commended, 
with the hope that he will be able to give life to these 
somewhat dry bones by instilling his own individuality 
into them. 


LIGHT AND HEALTH. 

The Effects of Tropical Light on White Men, By 
Major Charles E, Woodruff. Pp. vii + 358. (London 
and New York : Rebman, Ltd., 1905.) Price los. 6d, 
net. 

T he title of this book gives little idea of the enor- 
mous field traversed by the author, or of the? 
amazing conclusions at which he has arrived. We 
understand that the work ivS intended for laymen as 
well as for medical readers, and particularly for 
Americans about to reside in the Philippines, No ex- 
ception can be taken to the advice given by Dr. Wood- 
ruff in his concluding chapters. The necessity for 
opaque w’hite clothing, and of sufficient protection to 
the head; the paramount importance of the siesta, and 
of avoidance of work and social functions in the middle 
of the day are recognised by Europeans living in the 
tropics. The suggestions as to the selection of suit- 
able recruits for the army in the Philippines arc admir- 
able. 

But it is impossible to accept many of Dr. Woodruff’s 
deductions from the scientific observations which he 
so largely quotes. Even if we take it for granted that 
the “ death-rate of a place is proportional to its .sun- 
shine and inversely proportional to its latitude, other 
factors being eliminated,” does it follow Ihfit the death- 
rate is dependent upon the amount of light, and have 
the other climatic conditions, and especially the 
parasitic insect life, no influence? Dr. Woodruff 
would have us believe so. He informs us that 
light is like alcohol, tea, coffee, and other stimulants. 
In moderation, it is beneficial ; in excess, it is harmful. 
“ We can do without it, but our metabolism is too 
sluggish or defective if we do not get it.” Excess of 
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light, we are told, produces first stimulauon and then 
depression, neurasthenia and even loss of memory. To 
protect us from these terrible ills we require a skin so 
highly pigmented that the sun's rays cannot influence 
our delicate nervous organisation. The want of a suf- 
ficiency of pigment in the skin, Dr. Woodruff informs 
us, has played an important part in the history of the 
world. The decline and fall of the Roman Empire 
and the decay of Greece were, in his opinion, due to 
the fact that the military forces of these powers were 
largely recruited from the northern blonde races. 
These dominating blondes, bred under cloudy skies, 
were reduced to impotence because their skins were 
insufficiently pigmented to resist the baleful influence 
of the bright sun of the Mediterranean. Light, and 
not luxury, was responsible. It is not surprising 
to learn that the conduct of the schoolboys of New 
York is worse on a bright June day than on a cloudy 
day in winter, but we should have thought that the 
author’s reminiscences of his own school days would 
have suggested that there were other more probable 
causes than the irritating effect of the chemical rays 
of light upon the schoolboy's nervous system. 

It is difficult to criticise an author who, in consider- 
ing the experimental work of Ferni, whose opinion 
differs from his own, says, “ it seems certain that he 
has been misquoted, and that the fact is the reverse of 
what he is alleged to have said." It is surely usual in 
a scientific treatise to verify references, but here, as 
elsewhere, Dr. Woodruff appears to have been rather 
hurried. 

While admiring the author's industry and his 
courage in advancing his contentions, we cannot but 
consider many of his conclusions unwarranted. With 
the remark that it is a pity that our slum babies cannot 
undergo such torture," we cannot forbear quoting 
the following statement of Dr. Woodruff : — 

“ We moderns of the intelligent classes alone vio- 
late the mother’s instinct to hide away in the dark with 
her baby, and wc ruthlessly thrust it out into the sun’s 
rays, actually strapping the poor little sufferers into 
their carriages and torturing them with the direct rays 
of the sun pouring down into their faces," 


OVR BOOK SHELF. 

Handhuch der Heidekultiir. By Dr. P. Graehner. 
Pp. viii+296. (Leipzig: W. Engelmann, 1904.) 
Price 95. net. 

The German word “heide," like the English 
heath," is applied, to very different t5’pes of vege- 
tation. In the narrowest acceptation it signifies a 
district covered with dwarf shrubs where ling or 
heather predominates, and such a formation is not 
uncommonly associated with loose, sandy soil. But 
in north Germany " heide " implies a wood, usually a 
pine wood, and the same conception attaches to it in 
other parts of Germany, as, for instance, the Dres- 
dener Heide. Heath is therefore not a formation 
according to the ecological use of the word, but is 
applied to land wffiere certain physical conditions 
prevail, and covers not only stretches of open wood- 
land, but also grass and other moors, and may even 
be extended to peats and bogs. One feature common 
to these different formations is the presence of humus, 
and this is included in the definition given by 
Ramann. 

The suggestive views as to the formation of heaths 
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advanced by Dr, Graebner in 1901 have become 
widely known, and have received very general accept- 
ance. Heaths or moors may develop on sands or 
under water, but in north Germany, at any rate, and 
not improbably in other countries, much of the heath- 
land has taken the place of forests. Opinions differ 
as to the causes which have brought about the change. 
Borggreve and Krause have attributed the disappear- 
ance of forc.sts to destruction by animals, but Graebner 
attaches more importance to continual draining of 
salts into the lower layers by percolating water. 
Another factor, which has" not been sufficiently empha- 
sised by Graebner, is the action of those bacteria 
which give rise to humus in the absence of air. Want 
of air no less than impoverishment of the soil plays 
its part. 

Although the book is written for the practical man, 
Dr. Graebner has included a certain amount of purely 
scientific matter where it has a bearing on economic 
problems, but the chapter written by Mr. O. von 
Bentheim is more especially concerned with practical 
considerations. It is evident that profitable cultiva- 
tion of heath land requires not only careful and scien- 
tific farming, but in some cases success can only be 
attained by general cooperation of the farmers either 
as a society or under Government supervision. The 
preparation of the land for agricultural farming or for 
tree planting is discussed in detail; as a preliminary 
deep ploughing is advisable and quite necessar}- where 
moor-pan has formed. Moor-pan (Ortstein) is prac- 
tically a layer of stone, which is formed when perco- 
lating water containing humates reaches lax'ers of 
soil which are rich in mineral salts ; the humates are 
precipitated, and bind the particles of soil into a 
stratum of stone, which as it thickens cannot be 
penetrated even by tree roots. 

In the latter portion of the book the different 
formations are considered from the purely botanical 
standpoint according to the characteristic plants. The 
problems connected with tlie cultivation of heaths are 
complicated but interesting ; for this reason the 
opinions of Dr. Graebner, who has made a careful 
stud}’ of the subject, are the more valuable. 

I NKOVi Indirhzi e Je Promesse della Odterna Antro-- 

pologia. By Fabio Frassetto. Pp. 71. (Gastello : 

C. E. S. Lapi, 1905.) Price 3 lire. 

This little work consists of a series of four lectures 
which the author delivered as an introduction 10 his 
course of anthropology in the 1904-5 session of the 
University of Bologna, where, after a break of twenty 
years, he' has taken up the w’ork begun by Sergi be- 
fore his removal to Rome. Appropriately enough, the 
first lecture of the four deals with Sergi' and his prin- 
ciples of skull classification, and sketches * very briefly 
the types and the deductions -which Sergi draws from 
theni— -Eurasian and Eurafrican forms, and five species 
of pygmies — at the same time pointing out that many 
of these 'views are only provisional. Dr. Frassetto 
holds that just criteria of race are of the utmost 
importance, not only for the sociologist, which most 
inquirers would be prepared to admit, but also for the 
medical man, who will more readily diagnose the 
maladies which he has to treat, in proportion as racial 
morphology and pathology are determined with pre- 
cision and at the same time it becomes possible to 
classify the individual patient from an anthropological 
point of view. If he is too san^ine in this, another 
point on which Dr. Frassetto insists does not seem 
beyond the range of practical politics; this is the 
development of pasdagogic anthropology, which shall 
regulate the education of the individual child by 
scientific principles. Even here, however, at any rate 
in our own case, the problem of feeding the child and 
of providing it with a healthy body will probably 
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occupy the first place for some time to come, so far as 
elementary education is concerned. 

The second lecture deals with the work of 
and the morpholoi^^y of the cranial bones. This is a 
subject on which Dr. Frassetto has himself published 
some valuable studies. He would have done well to 
indicate in his lecture that some, at any rate, of the 
now views on the number of centres of ossification are 
based on what seems to be an unduly small collection 
of cases. The third lecture treats of de Giovanni 
and his work in clinical anthropolo^^y, which deals 
with a patient according to his morphological charac- 
teristics rather than as an individual. Finally, we 
have a sketch of the work of Lombroso on criminality 
and genius. Dr, Frassetto insists on the need for 
scientific treatment of criminals, especially those of the 
habitual class. 

It goes without saying that in brief studies of this 
sort we only find the bro<ad outlines, without qualifi- 
cation or hint of difficulties, and herein lit‘s perhaps 
a certain danger for the unfledged anthropologist who 
attends the academic courses. The book is, however, 
readable, and offers an example to English anthro- 
pologists who wish to ii terest a larger public. 

N. W. T. 

Catalogue of the Lepidoptera Phalaenac in the British 
Museum. Vol, V. Catalogue of the Noctuidae in 
the Collection of the British Museum. By Sir 
George F. Hampson, Bart- Pp. xvi + 634; pis, 
Ixxviii-xcv. (London : Printed by Order of the 
Trustees, 1905.) 

We congratulate the authorities of the British Museum 
and the indefatigable author on the steady progress 
of this important work, of which a fresh volume 
appears, with almost clockwork regularity, every two 
years. The present volume is the second devoted to 
the Noctuidze, and contains the second subfamily, the 
Hadeninae. These are much less showy moths than 
those dealt with in the first three volumes of the 
series, and are more subdued in their colouring; but 
they arc perhaps more interesting to British entomolo- 
gists, for the family is fairly well represented in the 
northern hemisphere, although in a work devoted to 
the moths of the whole world, British, or indeed 
European, species are few and far between. The 
work is profusely illustrated, the descriptions are full 
but not too lengthy, and short notices of larvse, where 
known (some of which are here published for the first 
time), have been included. The keys to the genera 
and the tables of species will also be found verj* useful 
by working entomologists. A table of the phylogenj- 
of the 78 genera into which the author divides the 
Hadeninse is given on p. 2, but without comment, 
which we think is wise, for such tables, in the pre- 
sent state of our knowledge, can only be tentative; 
and comments on the supposed affinities of genera 
have often a tendency to become too dogmatic. 

Synonymy cannot, of course, be given in full in a 
work of this character, but in the case of European 
species, which are most burdened with it, the neces- 
sity for fiu'ther details is largety obviated by a 
reference to Staudinger’s last catalogue; still,’ we 
think that, in the case of the few British species, 
Barrett’s “ Lepidoptera of the British Islands ” might 
have been referred to. 

We heartily commend this important book to the 
working entomologists of all countries. Five volumes 
have already appeared, but if it is ever completed it 
will certainly far exceed in bulk the twenty-seven 
volumes of the British Museum Catalogue of Birds.” 
Hitherto it has been wholly the work of one man, and 
we hope that when he finally lavs down his pen, a 
very large proportion of the giga’ntic task of describ- 
ing the moths of the world will have been accomplished 
by his hands. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he undertake 
to return, or to correspond ‘ivith the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Spinthariscope and Retinal Excitability. 

I ii.WE recently becMi mnkin^ a series of observations 
upon retinal excitability, and have used, among other test 
stimuli, the well known fla.shing scintillations of a pocket 
spinthariscope. The special value of the instrument in 
this connection is the subminimal or minimal intensity of 
the retinal excitation judged by the disappearance or 
iippearance of visual sensation. The method used by 
physiologists for ascertaining whither any given condition 
alters the excitability of a tissue is that of sLimuhiting 
periodically the tissue by subminimal or minimal exciting 
agenci(‘s under constant conditions and then changing one 
of these conditions; if, as the result of such change, the 
subminimal or inadequate; stimulus becomes adequate, the 
excitability of the tissue has bi'cn raised by the change ; if, 
on the other hand, the minimal or ad(‘quate stimulus 
becomes inadequate, thcai the excitability of the tissue has 
been lowered by the. change*. 

It is W(*ll known that with the ordinary pocket spinthari- 
scope no luminou.s effects are S(*en unless the eye lias been 
rendered sufficiently sensitive by some minutes’ darkness; 
this is especially the case during the daytime, the effects 
at night being almost instantaneously visible. The stimu- 
lation of the retina by the scintillating flashes is thus of 
the minimal order, and becomes .subminimal when the eye 
is exposed to daylight. 

It is thus possible to place the eye under different <'on- 
ditions, and tc determine by means of the vi.sibility of the 
flashes in the spinthariscope whether the retinal e.xcil.'ihility 
has been raised or lowt.'rcd ; the method has the merit of 
great simplicity, all that is necessary being to go into a 
dark room and immediately look through the instrument ; 
the time necc.ssary for tin* appearance of th(‘ first visihh^ 
lumino.sity and for the full appearance of the flashc's is 
longer the lower the gi‘n(*ral excdtahility of the laainn. 

A further point: of physiological inleri'st is hrought out 
hv simple experiments along tlu'se lines. It is well known 
that when the eyes at night l<iok at groups of stars, faint 
groups not in the direct Iiik; of vision are distinctly Sf;(;n 
which disappear when the gaz(‘ Is direcl('(l towanls them. 
There is an accumulating mass of evidenc*' that this 
familiar experience Is the sensory asp(‘ct of a motlilied con- 
dition of the retina, thi* niodifi(‘atioii consisting in an 
augmented excitability of the peripheral ])ortions of the 
retina. It appears probable that such p{;nph(‘ral augmented 
excitability is localisi.*d particularly in the out(*r segments 
of one set of retinal elements, the rods, which cont.ain 
the visual purple discovered l3y Kiihni'. 'fho rods are 
extremely numerous in the peripheral region, and con- 
stitute the sole elements in nocturnal birds .such as the 
owl. The visual purple of the rods is blanched by light, 
especially by the more actinic rays, but the blanching dis- 
appears with darkness, and this I'e-constitution of the 
.substance is associated with the presence of the choroidal 
pigment. There is thus an adaptation process which 
renders the dark-adapted eye more excitable than it other- 
wise would be, and this augmented excitability is especially 
prominent in thiit part of the retina which contains large’ 
quantities of rod.s, viz. the peripheral portions. The 
specialised elenamts of the central part of the ri'tina 
(macula lutea) consi.st in man almost cntir(;ly of con(‘s ; 
it is undoubted that in daylight thi.s part i.s th(^ most 
excitable region, and that it possesses to a remarkable 
degree the capacity of localisi^d response, thus laiabllng 
two sources of light to be discriminated as distinct when 
so near together that they subtend an extremely small 
angle. At night, or with the dark-adapted eye, tin* whole 
condition is modified, and the peripheral part of the retina 
has its excitability augmented more than the central part, 
so that sources of light of subminimal intensity for the 
latter are adequate to excite the former ; these fachs are 
readily demonstrable by means of the spinthari.scope. 

Thus if in the day time the observer lakes the spin- 
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thariscope into a dark room he will notice that the first 
\isible effect is a slight general luminosity when the visual 
gaz«^ is directed down the optical centre of the little tube. 
II, however, the gaze is shifted to the side of the tube, the 
whole spinthariscopic display with its scintillating ffashe^ 
becomes di-stincth' \isible. On opening the door of the 
dark roont and going into the daylight the subsidence of 
the central and peripheral responses can be followed, whilst 
on returning to the dark room the re-appearance, first 
peripheral and then central, can be observed with great 
distinctness. The essential dilYerence between the light- 
adapted eye and the dark-adapted eye is thus readily 
demonstrable, and the rapidity, as well as the efficiency, of 
such_adaptations can be easily followed if the eye is sub- 
jected to appropriate periods of darkness and of light. 

It is evident that with such a minimal test the influence 
ot a large number of other conditions may be investigated. 
\\ ithout going into these, I may mention one of consider- 
able interest. If the observing eye is kept in the dark- 
adapted stage by means of a removable bandage, whihl 
the other eye is subjected to periods of darkness followed 
by daj'light illumination, then the visible effects in the 
dark room still indicate modification. In my own case 
illumination of one eye causes a distinct lowering of the 
retinal excitability of the other one, this being especially 
characteristic of the peripheral region of the retina. In 
this connection it should be remembered that the pigment 
cells alter in the frog as the result of illumination, and 
that this alteration has been shown by Engelmann and 
V. Gendre to csccur when, the eves being kept dark, the 
skin of the frog is illuminated ; one eye thus influences 
the^ other. The spinthariscope with its constant minimal 
excitation affords a means of demonstrating this con- 
sensual effect. It appears to me that with slight modifi- 
cations the instrument may become of considerable clinical 
value. For clinical use it has the merit of being portable 
and easily used. It furnishes, with no apparent decrease 
through time, use, S:c,, a constant and continually re- 
curring stimulus which is of threshold exciting value. It 
can be easily applied to either the central or peripheral 
portions of the visual field, and gives indications which 
are comparable with each other, and are only altered 
through alterations in retinal e.xciiability. No doubt it can 
be modified in form so as to be still more useful from the 
clinical point of view, but even in the form in which, as 
a scientific toy, it is now presented, its use will show 
whether the central or peripheral retinal excitability is 
abnormal, and I anticipate that before any changes can 
be observed with the ophthalmoscope, it will be possible 
by its means to ascertain alterations in retinal excitability 
in the early stages of disease. Francis Gotcii. 

Physiological Laboratory, Oxford, June 10. 


Solar Changes and Weather, 

Lv Nature of June S (p. 129) Dr. Lockyer says ; — Up 
to the present time ” (italics minej “ those who have been 
attempting to explain variations of weather on the sup- 
position of solar changes have been looking for the effect 
of solar action as either increasing or decreasing simul- 
taneously the rainfall over the whole earth.” 

This is, I think, somewhat inaccurate. The possibility 
of a given phase of solar change being causally related to 
opposite weather conditions in different regions has been 
recognised by many, if I mistake not, for a considerable 
time. I might instance M. Angot, who expressly affirms 
it in his “Traits de Mdteorologie, ” published a few years 
ago ; and what he there says on the subject indicates a 
certain currency of the idea previously, of which (no 
doubt increasing) currency back volumes of N,\ture and 
other serials give evidence. The idea of a barometric 
see-saw in Asiatic regions, connected with sun-spots, w^as 
discussed in Nature so far back as the ’seventies, if I 
remember rightly. A. B. M. 


With regard to Mr. A. B. M.’s remarks above, may 
I, in the first place, mention that I am familiar with 
some of the meteorological researches of such high authori- 
ties as Chambers, Meldrum, Blandford, Eliot, Hann, 
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.\ng<!t, but still then' seems to be a tendency for the 
>.;lar changt-*':, that i>, i-hange-s indicated by sun-spot.s, to 
bf* consicjf'red ci> affecting the whole earth simultaneou.sly 
at any one epoch. Ir would have been more correct for 
me 10 have writtrm ‘■‘Up to the present time many of those 
who have, ^c.,” than Up to the present lime those who 
have, tcc.,” but at tht* time of writing I was considering 
more the generally conceived impression as to the relation 
between sun-spot* and meieoroiogical changes than the 
results of investigation of any particular region on the 
earth’s .surface. 

To take a case in point, two years ago M. Charle.* 
Nordmann (Comptes renJus, vol. cx.>cxvi.. p. 1047, May 4, 
1903) communicated to the Paris Academy of Sciences a 
paper entitled “ La Period des Taches soiaires et les 
Variation.s des Temperatures meyennes tmnuelles de la 
Terre.” This title implied that the *olar changes were 
affecting the whole earth similarly, but the investigation 
was only restricted to the equatorial regions, where the 
conditions are most favourable for such an inquiry. 
Further, I am inclined to think that the result he obtained 
will be found to apply only to that portion of this equatorial 
belt lying between about longitude E. and 140^ E. 
7 'he reason for this is that out of the thirteen stations in 
all which he employed, eight wi're included in this region 
(five htations of which were given double the weight of 
the others), and only five were situated in the other part 
of the belt. If it were possible to include more stations 
in the western hemisphere, the relation between tempera- 
tui'c and sun-spots which he obtained might probably be 
reversed. Wiixi.ui J. S. Lockyer, 

Solar Physics Observatory, South Kensington. 


Fictitious Problems in Mathematics. 

On reference to § 156 of ” Rigid Dynamics,” it will be 
seen that the definition there given is identical with that 
contained in Dr. Routh’s letter of May 25, with the ex- 
ception that the words ‘‘When the bodies ...” occur in 
my edition instead of ” When bodies . . . No state- 
ment is made as to what is meant by saying that a body 
is perfectly rough, and it is against this latter mode of 
expression that my attack is directed. For this reason it 
may be maintained that the definition given in the book 
in which the problem occurs is inapplicable to the problem 
as at present worded. Otherwise we appear to be dealing 
with a plank such that in the given circumstances, one of 
which is resting on a smooth table, the amount of friction 
necessary to prevent sliding can certainly be called into 
play, and this is apparently inconsistent with Dr. Routh’s 
interpretation. 

I would challenge your correspondent, An Average 
College Don,” to point to any text-book containing an 
explicit definition of a perfectly rough hotly (not bodies ) ; 
also a perfectly smooth body. If he succeeds, I anticipate 
no difficulty in furnishing him with examples of questions 
which are either inconsistent with his definition, are 
ambiguously worded, or are open to some equally serious 
objection. G, H, Bryan. 


History of a White Rhinoceros Skull. 

The interesting specimen of the skull of the white 
rhinoceros {R. simus] referred to by Prof. H. F. Osborn, 
of the American Museum of Natural History, New York, 
in Nature of June 8 (p. 127), was, thanks to the kind- 
ness of ^Ir. Graham, carefully examined by me before its 
sale. Its chief interest lay in the fact that the horns 
had never been detached, and consequently showed the 
true position of the nasal horn in this species ; it was at 
right angles to the downward sloping surface of the nasal 
bones, thus bringing it into a most efficient position for 
attack. 

There is a fine skull of this species in which the horns 
have been placed in their true position ; it is numbered 
2154 in the osteological series of the IMuseum of the Royal 
College of Surgeons. The animal was shot by Gordon 
Gumming. 

The length of the nasal horn is 860 mm. (34 inches). 

C. Stewart. 
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The Romance of the Nitrogen Atom. 

With to dm l(^U(‘r by Dr. irvin}4 

in Natukh of Juno 15 on 'I'ho Ronianro of (ho Niiroi^on 
Atom/’ ( should lik(‘ (0 point out that annnonia is nof so 
sl,al»l(‘ as is soinotinu^s imagitio<l. I Imvo sltown rcront.ly 
not: only (hat annnonia doroinposos slowly at a ((Mnp«‘ralun‘ 
inf .Mboul 7no‘^ t'., I)ui; that tin* (hn'oniposidon is incvi'rsihlc 
{!*r<n\ Ah/y. S(h\> Juno), so (hat it will ]>i'(M,a*od iit\til no 
aininonla ronialns. 'Tlu'' rato of dtu'oinposiiion dona‘as«*s 
rapidly with lompora(un% Ind it appoars jirohabh^ dial: ovon 
at tho (irdinary t<‘nip(‘raturo of tinr air tin* clooomposilion 
must still procootl, althoujijh with oxoossivo slownoss. A 
tnixluro of nitroj^on, hydro^tfim, anti ammonia wouhl thus 
apjKmr to ho in “ false oquililn-ium, ” in tln‘ saints way as a 
mixture of bydroj4on, oxy.tj(m, and water vapour, hut in 
(;h(‘ o])]H)sito stmse. Th<^ “ siltmt discharg(‘ ’’ will detann- 
pose as woll as synthi'sise aiiimonia, and brinies about a 
slate ol equilibrium. Sparkinj* has also the same (dTi-et. 
fn these t'asos tin* (‘quilihrium is a true: one, so lonj^ as (he 
experinienial eonditions n*main unaltered, and it (*nsu<*s 
when the rates t>f formation and (h‘eomposition of tin*, 
ammonia are equal. , K. p. Ib^RMAN. 

Umversity College, Cardiff. June 17. 


Notes on the Habits of Testacella, 

Undkr the above heading in Nature, vol, xxxiv. p. 617 
'(October 28, i886). Prof. IC. B. PouUon recorded the 
capture of twenty-two specimens of this rare .slug upon a 
wall^ in Oxlorcl. On that occasion there had been ex- 
ceptionally heavy rains, and it was suggested that the 
animals had been driven out of their usual habitat, (he 
(jurth, as it became so(ld<‘n with moisture. I am in a 
position to confirm the accuracy of thi.s suggestion. Last 
everiing I captured live si>ec 5 m(*ns of Tcstaci'Ua haUoiuhut 
uf)on a stone wall near (’harterhouso. The slugs wen* 
apparently crawling out of the ivy which Ihii'kly cIoUk^s 
the top of the wall, and were making their way hack to 
the earth. During the previous eight days no ‘less (ban 
3.80 inches of rain fell at this place. It* seems prohalile 
that the slugs had taken refuge in the dense shebiM* of 
the ivy while tim soil was unlit for them, and that mi (lu* 
leturn ot hoi', dry weath(*r were once again sei'king di(‘ir 
«Libf,WMn,|iw quarl.Ts. _ OsvvAf.i. 11. Lattkk. 

t -Iiai lerhousc, Codaiming, June* 15. 

Researches on Ovulation. 

i .<tiUOuu) be greatly obliged if you would allow nu* (o 

" I>: S'7 ‘>f my loxt-book on the 

vutebiata, which was issiu'd in March last conlains 
refc|-ences to disoov.Tio.s which wero .-'t th ' ’t! Im- 
pubhshed and that by in.-Klvortonm I on>ittnd r<lin"^ 
Mr W ^ ''“'■mation wa.s suppliod to m.j by 

covered hr ^ relating to rabbits were dii- 

covered by him, those i-elatinf; to ferrets and dogs by Mr. 


aboriginal ^IJP'HOnS of determininc 

IIJL SlidSONS^ 

/V N itnporiant and timely conlirmation of tho astro 
nomical si,g*n idea nee attach(*d to tho stom* circ lev 
the pyramid.s and t(MnpU*s of Kgvpt 
comes from the Far East. From an interestins paw- 
{Journal of the Asiatic Society, Straits Bntnch 

"'ho has made a sS 
■study of the subject, wo learn that the natives o 
Borneo are at the^ present day using just the sami 
general principles m determining the advent of thoi 
seasons as were used by the early Britoni 
and the ancient Egyptians between one and tw< 
mousand yea^ n.c. It will be remembered that. ii 
Greece, Mr. Penrose observed (soc N.viuke, April 6 
that the Hecatompedon and the older Ereclithoum 
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built' about fq<i5 u.(', and i;oJo n‘s})(*<'(ivel\ , were 
orieii((‘d (o Ihc elii'^h'r of (lu* Pleiades a( ils Iteliai'a! 
rising on May morning. In I'-gypt, Sir Norman 
Loekyer found dial (In* saiiu* aslt'risin, a.s Hie deii\ 
Nil-Isis, was j,>i\)l)al>ly etnployed as llu* warning slar 
for simrisi* al di(‘ vernal equinox (‘'Dawn t>f 
.\slronomy,” iS<)4, p. 3SS). 

Allbougli In (In-al Ib'llain llii^re are a gn‘al number 
of Slone eiirles, Hieir as| ronoiuii'a! sigirdb’anee lias, 
unlil quib* n‘cently. no! beiai satisfadiirily und<‘rsloo(L 
no\V(‘ver, die n‘(n>gnidon of Sloueheiige a.s a .sofslidal 
l<‘mpl<‘ (/*/'ur. A’uy, A(*<v, vol. l,\ix. jip, 1.^7 147) led lo 
an inquiry into dieir possllile character as oi»si‘rv- 
a(c)n<‘s, us(‘d l)y pri<‘s(-;isli‘onomcrs to delcnuiiu* the 
ad\'(‘nt of Ihi^ seed-dnic aud ollu-r festivals, and da* 
invesligadon met. with gratifying results at tla^ out- 
s(‘t In di(‘ casi' ol “ 'I'he llurleis,” a .group of three, 
stone circl(‘s situated lU'ar Liskeard, in (‘ornwall, 
prinui jacic (‘vitleiu'e was found dial daw were 
arrangt*d in their pri'sent positions, and th<i slom‘s 
around duan filacial in aci'ordancc, so dial' the 
olbcialing- priifsiliood could announce t.<> (lu^ jieople 
the arrival of thi^ crucial seasons in du‘ agricultural 
year. Among Hu* slon(‘s used as a/.inuilh marks al 
“l'h(‘ Hurl(M“sP’ ih(‘r(‘ is one with an ampliludt* of 
Iw 1 N., which would mark tin* ifxaci heliacal rising 
of the Plc'ijides on May morning about the year 
iboo H.c. iPrtic, Roy, Nor., Mareh 30). In addition to 
thti I'leiades, it has h(‘<*n found that die bell <,)f Orion 
was frequmUly used as di<! warning sign. 

Now we learn from Dr. Hose.’s ri‘senrch(‘s Ihtdy al 
the pres(‘nt: dnu*, die natives of Borneo, more 
t!sp(*cbdly the Dyaks, are using l;h(* same stars in 
much di<^ vsame way to determine Ihe season of the 
year ordainixl liy Hu* ioeal m<‘ti‘orologicrd ct,inditions 
as the lime for tlu‘ |M*(‘paralion of the grtmnd t*n 
which duw liopt* lo grow their food siijqily for the 
<‘nsuiug l\velvt‘nuinlh. During lh(‘ semester Otdoher 
to April the pn'vaillng wind in Ikirni'o is from the 
nordi-east, and brings rain with it ; diiring Un* oiluT' 
six nmidhs of (he y<*ar die direelion <»f the prevalent 
wind is ehang(‘d, btil il brings none of die inonduto- 
numlh variations of conditions which in lien of more 
refnied knowltTlg(‘ would lead tin* ap;rit‘nhnrist of die 
t(mipta*ai(* xon(‘s to a more ot less approximati,* know- 
ledge of du* siN'isoa. 

In Egypt it was the adviMil of (he Nib^ Hood which 
fixi'cl the sei‘d-limi*, and for which llu^ ctdesdal iieralds 
wen* o))st*rved ; ia Britain il was, ns it is now, die 
advent of the warm, sunny w(*alh<*r (hat was die 
mattiT of Imporlanci*; in Borneo it, Is the cominiuice- 
m<‘n(: of th<^ driest season dial lias (o bi* reeognisixl, 
becaus(‘ (he land which is lo lx* culdvatixl is over- 
grown by jungle or fon'st, and, bi'fore sts'd may lie 
sown t:h<,n*eon, a cletirance. must lx* elb'eli'd. Like 
Lho Malayans, the Dyak might usi* the moon as 
his indicator, I)ut di(‘n* like, tlu! Malayans, lu* would 
probably g(*t about elevi'ii days wrong iwery year, 
a s{‘noi)s nialt(‘r wlien^ the dry .si'ason is of shorl 
duration. Tip* variation of die I(*ngtli of die <lay 
is too small in (he Iroiiics lo give a deliniti* i*ue as 
to the eoinm(‘nct*ment of any special season. <’ou- 
sequ(‘ntly, the Dyaks and many of (he smaller n(*igli- 
boLiring’ tribes liave recourse* 'to tlu* stars, and die 
stars chosen as the luiralds are die IMeiades l>intang 
banyak *’) and Orion’s lielc (“ bitUang tiga ”). 1 'lie 
native name's are borrowe'd from tlu^ Malays, .and Ibis 
probably indicates that the similar use of lliesi* .stars 
Is not totally unknown among the* lalt<a\ 'llu* 
alternadve expression used by tlu* Dyaks in naming 
the Ploiade.s is “ Apai andau',” nu'aniiig *Mhe iadier 
of tlu* clay,” probably so called iu'caust* il is du* 
iudlacal, rising of (li<*’m that die natives watch, for 
before oomnuuioing their clearing process. In l?onu‘o 
it is, at prestmt, nuwly an ohsiM-vallon of dm Pleiades 
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themselves that is mach*; lh(‘ subsequent sunrise has 
no urg-ent int(‘rest for them; but in and Britain 

the stars were simply th<‘ heralds of th(t j^^reater 
luminary for which tlie ndii^ious sacrilice had to 1 k^ 
{)n‘|)an;d by the priests. 

'Phe ni(*thod of making Iho d(d(‘rminalion is as 
follows 'I’I k^ surroundini;' lern'slrial ]du‘nom(aia 
sugj4’(‘st the aj)proaoh of the dry sc^ason, and two men 
ar(‘ then sent into the junj4*le — which ])ro])al)ly nu‘ans 
any opcai space with a clear horizon -to await the 
celc^stial si^t2fn. After watchin^q' for a h‘W nif>fhts, 
may be a month, the Pleiades are s(‘en on the horizon 
just Ixdon^ the li^'ht of the rising sun overcomes that 
of th<^ stars. 11 umi the messenger-astronomers n*- 
(uni to their village and announce thci fact, and the 
work on the fon.^st is commenced. Should the; Irik^ 
have been so misled by the workings of t<_‘rrestrial 
nature as to delay the making of the observation until 
Orion \s belt ris(‘s belorc^ daylight, it na^ans that they 
must work “ doubkxshifl ’’ in order to get their 
ground cleared tn time for tlie vegedabh^ mathr to 
dry thoroughly (‘re the season for burning it comes 
round. After this r(‘COgnition of the s(‘ason the 
micrc.st of th<! trib<‘ in ('clestial phenom(‘na Ixrcmies 
dormant until th(,‘ s(‘rvic{is of the batter an^ <again 
^‘^uir<^d. Not until the Pleiades rc'ac'h th<^ z<‘nith 
I)<'for(‘ sunris<‘ do tlu'v consider it advisable to s<‘t lire 
tt) tlu^ r(‘fiis(‘, for unl(‘ss the latter has had enough 
tim(‘ (0 dry tlKX'oughly it will not be completely con- 
suriK'd, and tht^ ground will be of no us<‘. for rice- 
growing. 

With th(^ lUMghbourlng tribes, the K(;nyahs and the 
Kayaiis, the. iiK^thod of d(‘t(M‘mining the scaisons is 
rather mon^ sclentillc, exliibiting <an advanced stale of 
knowl(*dg(\ '■j'lujse people are acqualnt(‘d with ilm 
various phenomena attending the api)ar(‘nt diurnal 
and annual move,m<’nt;s of the sun. Thciv know that 
th(( noon shadow is the, shorU^st, «and that it always 
li(‘s in (h(5 sanu^ straight line, sometimes to th(^ north, 
sometinK’S to t:h<‘ south. (Consequently, th(‘y utilis<‘ 
lliis knowl(!dg(^ by measuring either tlie lengilt of llu^ 
shadow cast by a' gnomon s(‘t up V(‘rti(rally on l(>velled 
ground, or else tluf l(*ngth of a beam of sunlight pro- 
je('l(‘d through a small lade in the roof of a hut iqxni 
a |)lank, laid horizontally on th(^ Hoor by packing it 
up until round discs will not roll when plact'd on 
<‘dg(^ on its surfac(‘. Tlu^ shadow, or beam of light, is 
m(*asured by means of a stick, on which IIkto an' a 
seriifs of notch(‘s. The distance* of each notch from 
th(^ (Mul of the. stick repres(‘nts the bmglh of shadow 
which exp(Ti(^nc<^ ting(‘d, mayb(% w'ith supc^rstition, 
lias taught these* jx'ople to recognise as favourable, or 
th(^ reve,rs(‘, for tht* ])rosecution of thetir various agri- 
cultural operations. The stick, known as asa do,” 
is carci fully i)reserved in the keeping of an older 
nK'mb(*r of the tribe, duly (dccted to this office on 
account of his superior wisdom and his incapacil}’^ 
for moix* stn,^nuous manual l.abour, and it is who 
watches, that the beam is not measuixd obliquely, and 
announces the advcait of the favourable season for 
sowing op(MTitions tc» ccxununice. 

A striking phase of the qu<\stion, showing how 
limited is th(? original knowledge, possibly app<*nrs in 
the sek'dion of th(^ Phfiades and Orion bs belt as th(^ 
“ warn(Ts.” Why should these two groups be 
s(*lc!cted by so many differcMit tribes in so many widely 
separated *agc‘s? A plausible explanation secm.s to be 
that their forms are instantly recognisable. Whilst 
the aborigin<al watcher would probably not be able to, 
recognise the* isolatc‘d, though bright, stars of the 
large conshdlations, especially if, as is the case with 
the Dyjiks, no azimuth marks were employed, he 
could not possibly confuse (‘ither of these with any 
other grouj) of stars, 

Wii.T.iAM E. Roi-ston. 
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THE FOURTH INTERNATIONAL ORNITHO- 
LOGICAL CONGRESS. 

T he International Ornithological Congress 
assembU'd in London on Monday, June 12, 
und(‘r th(3 pr(‘sid(uicy of Dr. R. Bowdlor Sharpe, and 
c.()nliiiut*d in st^ssion to thti end of the week. The 
congn‘ss was instituted at X’ienna in 1887 th(3 

patronage of tlu^ Crown Prince .Rudolph of Austria, 
'riie sc‘concl congixss was held at Buda-Pcsth, and 
the third at Paris in 1901, so that the London congress 
was the fourth of the series. It was well attended 
by both British and foreign ornithologists— to the 
numbc'r of I'athcx' more than 300. They commenced 
l.h(ar work on June 12 by an informal meeting at the 
Imperial Institute, South Kensington, which was the 
li(*adquarlers of the congress during its session. 

The British ornithologists were well represented by 
Dr. Hartert, of Tring, and Mr. Bonhote. of Cam- 
bridge, who acted mOvSt efficiently as sccrelaric's, while 
Mr. C. E. Fagan, of the British Museum, looked 
after the finances as* treasurer. Theses gc‘ntlemen 
wcu'e assisted in their dutie.s by Dr. (iodman, Mr, 
Mt‘ade- Waldo, Mr. OgilvioGrant, Dr. Penrose, the 
Hon. Walt(‘r Rothschild, Dr. Sclater, and Mr. 
Withi'i'by, who were all meiiilKTs of the organising 
(u)mmilti‘(*. Many other well known British ornith- 
ologists allend(‘d the meetings, such as Sir Walter 
Builer, Dr. Buthr, Mr. Dresser, Colonel Godwin- 
Aust(;n, Mr. Marting, Mr. Pi^arson, Mr. Pycraft, Mr. 
Howard Saunders, and Mr. D. Seth-Smith. The 
French ornithologists were ixprescnled by Dr. 
Oustalt‘t and Dr. Bureau, the German by Cilraf Hans 
V. Bcrkqjsch, Dr. Blasitis, and Prof. Reichenow, the 
Dutch by Dr. Butlikofer and Baron Snouckaert van 
Scliauburg, the Austrian by Dr. Lonniz and Dr. 
Reiser, and the Italian by Dr. Giglioli and Count 
Arrigoni degli Oddi. From America came Mr. F. M,. 
(Jha’pnian and Dr. Stejneger, from Switzerland Prof. 
Fatio and Dr. Studer, from Russia Dr. Bianchi and 
Ihiron Ix)udon, from Bulgaria Dr, Paul Lcvcrkiihn, 
from (Canada Mr. I'kniing, from Hungary Dr. Her- 
man, and from Belgium Dr. A. Dubois, all names 
w(‘ll known in ornithological science. 

'.riu*. first genin'al meeting of thi^ congress took 
place in (he morning of June 13, when Dri Oustalet, 
th(‘ last president, gave up the chair to Dr. Bowdlcr 
Sharpe, tlu^ now jiresldent, who delivered a most in- 
structive address on the origin and progri'ws of the 
great national bird-collection in the British Mu.soum, 
whii'li is und(‘r his charge. The meeting was then 
divided into live sections -(i) systematic ornithology 
and distribution; (2) migration; (3) biology and 
oology; (4) eciinomic ornithology; and (5) aviculture, 
which sat at stated periods throughout the week. To 
the first si'Ction, which was presided over by Dr, 
P. L. Sclater, F.R.S., about fourteen communications 
were made*, among which wore pfipers by Graf v, 
Berlepsch on new neotropical birds, by Mr. Pycraft 
on th<^ importance of the study of nestling birds, 
which was illustrated by various pregnant instances 
of the s(^crets th<‘y have already rev(^al<^d and are 
likely to betray in tlu* future, and by Padre Schmitz 
on the birds of Madeira. Tn this .section also, Dr. 
Reiser, of Serajiwo, exhibited the s('a*i(‘s of North- 
BrazlHan birds which had been obtained during Dr. 
Stcindachnerbs recent expedition to the Rxo St 
Fnm cisco, and Mr. WaltiT Rothschild showed his 
unique copy of “ Les Voyages de Sieur B.,” with the 
map attached, which contains much information on 
the now extinct birds of the Mascarenc Islands. 

In the second section, which mot on Tuesday and 
Saturday, with Dr. Herman, of Buda-Pesth, in the 
chair, Mr. J. H, Fleming gave particulars of an 
unusual migratory visit of Brunnich’a murre to the 
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interior of Unnada, and Dr. Melin brouKhl forward 
sotiK; new oi)M(H'vations on the niif^ratirni of lot' 
sinrlinju^ t!\ (iermuny. . 

T\u\' Ihird sect'uni, I'or l/iolo^'V, nKiitiration ancl' 
(u>lui»y, was pn^sidfd ov(‘r l)y Dr. Vidor Is'Uio,^ of 
(icnl'va, and nrcMvad aanniuuications from lh(‘. kt‘V. 

C. R. jourdain on (‘ryihrisin in and from Dr. 

R. DIasius on the bird-lifo of thn PynMUu‘S. In Ihts 
section also, Mr, Frank M. C.'haiJinan, of NVw York, 
deUfjhtnd his audiema^ hy his vivid dt‘scni)tion of the 
brecWuifC-places of tli(^ soarUd llanrini^-o and brown 
pelican in the Bahamas, which Ik* liacl lately visited, 
and by his excellent phott>gra[>hic illustrations of these 
birds and their nests, 

Mr. I'l. K. Dresser look the presidfMitial chair m 
the fourth section, which was clevot(*d to economic 
C)rnithoJo,i;y and Hk*. prot(‘ction of birds, and was well 
attend<*d. Pap(‘rs \v(^ro. n^ad herc^ by Dr. Hcaanan on 
his recent observations on lh(‘ constitiuMits of the food 
of birds, by Sir John Cockburn on the* leg’islation 
that had taken pkice in Australi.a for tlie prc'servation 
of bird-life, and by Mr. T.‘ Dij^by-PijjfoU on the 
present state of the laws on IIk* same subject in Great 
Britain and Ireland, which s(‘ein to require careful 
revision. Mr. Frank K. T-(*inon, s<*cretary of thi* 
Royal wSociety for the Protection of Birds, also lectured 
on the same subject. ^ • 

In section five (iivi culture) the comn\unications were 
not so numerous, but Mr. D. Seth-Smith, the editor 
of the AviciiUiiml Journal, d\d not omit to urg'e the* 
importance of his special branch of ornitholojjfy as 
an aid to scientific study, which, indeed, is now 
generally admitted. 

Besides the sections, general meetings wt‘re held 
on the Wednesday and Friday, at which various 
ornithological topics of general Interest’ weri* dis- 
cussed. Papers w(‘re n^ad by Dr. Paul Lcwerkiihn, 
of Sophia, on the bia^edingq^liices of the vultun's and 
eagl<*s in the Balkans', by Dr, Iic^rman on the. state of 
ornithology in Mungary and on lh(‘ th(‘ory of the 
migration of birds and its origin, and by DJtr. J. T/. 
Bonhote on the hybridisation of ducks; whtU^ Mr. 
W. S. Bruce gtivc an interesting account of the 
ornithological results of the* Scottish Antarctic Kx- 
pedition which are now lK‘ing worked out. Besides 
theses papers, Dr. Edward Wilson gave* an excellent 
lecture on the birds obtaini'cl , and observed in tb<^ 
Antarctic seas and lands during t;h(^ recent N.ational 
Antarctic Expedition, and showi'd off the mann<*rs 
and customs of the penguins in a long series of photo- 
graphs. 

Thursday, June was entirely devoted to a visit 
to the great ;:ooIogical museum at Tring, of which 
the birds (under the curalorship of Dr. Hartert) form 
one of the most prominent features. It is needless to 
say that the ornithologists wore most hospitably re- 
ceived and entertained by Mr, Walter Rothschild, who 
further delighted the vi.sitors by a lecture on 
birds extinct or likely soon to become so, one 
of his pet subjects of study. This lecture was illus- 
trated by the exhibition of a splendid s<*ries of sp(*cl- 
mens of the birds in qu(*stion, for which the Tring 
Museum is celebrated, and by numerous drawings 
collected from every quarter whence information on 
this subject could be obtained. 

At the final meeting, hold on Saturday, June 17, 

■ it was agrcM that the next assemblage of the Inter- 
national^ Ornithological Congress should take place 
in 19x0^ In Germany, with Dr. Reichenow, of Berlin, 
as president, and Dr. R. Blasius and Graf Hans von 
Bcrlepsch as vice-presidents. It was hoped that the 
meeting would be held at Berlin, but the president 
and vice-presidents were authorised to select any other 
city In Germany as the place of assemblage in ca.so 
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tht-'v should lind il nitnv' oxpi'dionl ^to do st>. It wasalso 
agn^ed, on th(^ motion td' Mr. WiiIUm' Rothschild, to 
send lcl(‘gnnns to the < lovcTumcnts ()f 'I'asmanin and 
New Zi'ah'ind n‘qu<-sring them to inlcrfcny with tin* 
dt'slniction of the piMiguins in tin* Anlarclic islands 
now carried on in order to obtain llic small (,|iian(it\ 
of oil whicb is conlain(‘d in Ihi^ bodies of Iht^se un- 
fortunah^ birds. 


rilK 77/.lil//!:S FLOW AND BRlTISir 
PRKSSVRF AND RAINFALL CIIANOrCS. 

D UR 1 N<J the vears i()o^; and iqoq there app(‘an*d 
two reports di'aling with tlu* How of lhi‘ 1 'hamos 
in ndation to lh(‘ rainfall of th<‘ river’s basin, the 
first biMiig publislK‘d by th(‘ London (’ounty ('ouned 
and the 's<‘cond by th(* Tliamt's < 'onsirvators. d lir 
mabTial d<*alt with rxl(‘nd(‘d oyer (li<* period iSS; lo 
u)(>;, and th(* vt‘ry close* asscx'iation hrtwe^en rainlall 

and How was eloarly hrougld out. ... 

In a reetait eomnumiealion lo tin* Royal Society hy 
Sir Norman Loekyor and the* writer, an at(<‘ni()t has 
been mack^ lo disaiss data from the* y<‘ar iS(»o up to 
IIk^ proscMit tiiiK', involving not ordy statistics ol rain- 



fall ov<‘r a widt‘r ar<‘a than that desall with. In llie 
above nu*nliotK‘d itupiiries, but ehaiiges of l)arom(‘ine 
pre.ssure in Great Britain and <*erlain distant areas. 

In eons(^qu(‘nee of the tael that the British annual 
variation of rainfall is at a minimum in^ .about: April 
and a maximum in about Oetolier, the rainfall ob.s<*rv- 
ations have b(‘en group(^d into (w<‘Iv<^ months <*xt(‘iul- 
ing from April lo the following March, both monilis 
inclusivi^. Who annual variation of th(‘ riviy How 
(see Fig. i) for similar reasons nee(‘ssil’ated a dillerent 
grou])ing of the twelve* months; in tills ease* the* year 
was t;ake*n to cover tin* peaaod Se'ptember lo Ihe^ follow- 
ing .August, both months inediisive*. The How <>1 tlie* 
riveT will thus be* seen to lag Hve* menUhs hedfmd tin* 
rainfall. 

In the following eurv(*s here* repreidiie'eal the rain- 
fall for each gnuip of lvv(*lv(* months (April to Mare-h) 
is compare'd din‘etly with the* riv<*r How lor tlie twi'lve* 
months t'e)imne‘ne*ii{g in Se*ptemh<‘r ed' the saiiie* ye*ar. 

Re-computing the* rainlall and riva*}* slalislii's, puh- 
fished in the almve* me‘nlion(*d repe>r(s, aerording to 
tlrose new divisions of the* year, the* ehang<*s fnnn 
year to year c'an he^ seen in Fig. 2 (eurve*s iii. and iv. 
continuous line*s). 'fo inve'sligale* variation in the* 
river How pre‘vious to 1HS3, an applie*ation to the* 
Thames Ckinseawators n*sulted in se'curing original 
data which have* <‘nabl<*d Ihe^ curves to l)e* trae'ed l)ae*k 
to the yesar 1S60 (Fig. 2, curves iil., dotte'd portion). 
As a check on the wholes of this curve* ane)lli(‘r serh's 
of gauge readings was sinfdaily treated, and ihe-se* 
arc .shown In curve ii. Tlie syneJinmoiis variations hi 
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lh(^ (wo curv<‘s thus indicate that either 
b<' tak(‘n (o rcpr(‘s('itit llui How chan^’cs. 

hi tlu‘ al)oy<^ iiK'iitioiK'd r(‘|)()rts thi^ curv(‘ n‘prestait- 
inj4‘ the rain tall, ol the river basin from nSS^^ 
(curve iv. ) was deduced Iroin th(‘ statistics of twt'lve 
slalions ('overiiij^' a coniparativi'ly small area. it 
haj)|M‘ns, how(‘ver, that th(‘se rainfall variations in 
(his valley ,'ir<‘ nol n'slrichal to this rt^^'ion alonia but 
at‘e similar to those* which ociair ov(‘r a v<‘ry la?‘^'<‘ 
ar<*a in (he Jb'itish Islevs. I^y <‘mi)lovini4‘ thc^ tM(‘teor- 
ole>i4'icaI Otlaa* ree'ords, and comiiutin^i^ th(*m accorcl- 
iiii^' to th(‘ pn^se'iit adopte'd system of ^n)U|)inj4* <>f 
nuMilhs, curv(‘s can be* ohtain(‘d which commenice' in 
the* y<'ar iS()n. hiv(‘sli,i>*ation has shown that (his 
type* ol variation^ is n(‘arly ceimmon to 
ICni^'land S., Midland ('ountie's, and 
<‘V(*n the* e;e>mbina(ie)n eif Scotland 1 ^., 

ICnj^'lanel N.IC. and 1 l., and the^ Mid- 
lands, as (‘an be^ iL«-athere*d from the 
curve's in Mt*-. z (curve's v., vi., 
vii.). 

The* <)(h<M' districts in the* British 
Isle'S (with the* e'xe'eption e)f Scotland 
N., which is dllTi'i'ent from all olhe*r 
distrie'ts in (he*se! Isles) are* of a ty])e^ 
similar te) e'ae'h e)lhe'r, but pn*senl 
variatlems which, ailhoujj;-h not wide'ly 
dirfe,‘n*nt from (lie* e*as(e*rn and otlu'r 
districts, are* sulhe'ie'ntly unlike the'm 
to he class! H(‘d apart. 

'The* rainfall of the* British Isles is 
[M'odiK'e'd mainly by the* jiassai^’c* of 
areas of low pre'ssuri* trav(*llin|4' ov(‘r 
the^ country in a neirlh-e'aslerly or 
<*a,st,e*rly dire'Ction. ft shenild therefore 
l)e* <*xpe‘cl(‘d that on the* averaf’'e the 
I4’(*<‘at<'r the* rain hill tlw more*. 
nume‘rt>us the* e'ycloiu's, atid conse*- 
e.|ue'nlly the* lowe*!* the* me‘an valuer of 
pn*ssun*. In the* UniteM RliiLi’dom, 
tlu‘re*fon*, the rainfall variations frenn 
3'e*ar to j^eiar should corn*spond, v(‘ry 
e'losedy with the* htvcrlvd pre.ssure* 
e‘hanj,‘‘e*s. 'rhal this is so can fx^ seH*n 
by e’omparini^’ the* invrylcd Oxford 
pre*ssnre curve* in MlC* - (curves viii.) 
with the* rainfall curve's underneath. 

Inste'ad of Oxford, any eithe'r teiwn 
In ther llnite'd Kinii^'dom, such as 
AnnaLi'li, mi.^'lit have* be‘e*n take*!! 

(eairve ix.), for the* pre'ssure^ e'hang*e*s 
are* so re'inarkably similar ove'r a v(:*ry 
widei area. 

K; will thus be se*en that: the 
pri'ssure*, rainfall, and river llow are 
all intimately re*lale‘d, and any mehhe'id 
e)! f()r<*e\aslihf»* pre'ssure* we>uld make 
it jiossible* to de*tta*mine‘ beforehand 
Ihe^ rainfall. Sinex* the Thames 
llow has a la^* of live; months on both rainfall and 
pre'ssure*, a me*ans is peissibly available of stating* the 
** e‘xpe*e*laney ’’ of e^xeM'Shive^ en* delieViemt amount of 
wale*!* in the* river. 

It may he‘r<* bee pe>inte*d out that it does not seem 
n(*e‘(‘ssary to e'ollewt and discuss the data over the 
whole eir this n^gion bc'feu'e .any deduction for praclical 
piiypo.scs e\an be made^ re^garding the flow of the 
Thames. The barometric and rainfall ob.servations 
made at the R^ldclilTe^ Obse*rvate’)ry, Oxford, exhibit 
varialiems from i*S(k) up to the present time so very 
similar to those of the Thames flow that all three 
curv(‘s arej very ne*arly int(*rchangoable\ 

So striking Is the fign*ement that they are here 
re*j)roduce:d (Fig. 3). 
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The; (^LU'sliun now arises, can British pressure* be 
fore'*cast(‘d ? 

It has bc(‘n pn*vinusly pointc'd out In this Journal 
(vol. Ixx. [). 177, June;, ic)t)4) that the*n; exists a world- 
wide* han>me‘tric s(‘(‘-saw betwe'f'n Iwe) n(;arly anti- 
podal ])arts of the earth, the one re^gkm about India 
and its nedghbourheieicl be'having' in an inverse way to 
tliat of South Am<*rica and the southern parts of the 
Unlt(;d State's. Tn some regions, and the British 
Isles was one e)f the'm, the pressure variation curve.s 
we*re‘ found to bo a distinct mixture of both the Indian 
and South American U'pes, and it was difficult to 
classify them. 

To illustrate this, the accompanying figure is given 
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Fig. 2,— Curves illustratinj; the similarity between the Thames flow, and rainfall and 
pressure (curves inverted) in the Rritish Ldes. [The continuous and dotted vertical 
lines represent the epochs of sun-spot maxima and minima respectively,! 

(Fig. 4). The upper curve represents an hypothetical 
curvt* with a period of 3-^ years, and beneath it the 
South Am(*rican ((k^rdoba) pressure curve. At the 
very bottom is given the inveyse of this hypothetical 
curve, and above this th(*, Indian (Bombay) curve. 
B(;twt*(‘n the Bombay and the Cordoba curves is given 
that of O.xford. It will be m^ted that the Cordoba 
curve disagrees with its hypothetical curve in the 
\Tars 1892 and 1900 to 1903 , while the Bombay curve 
shows anomalies in 1892 and T 901 to 1903 . 

If, now, the Oxford pressure be compared with 
those of Cordoba and India, and a list made showing 
the years in which high pressure at Oxford coincides 
with years of high pressure at Cordoba or India, or 
low pressure at Oxford with low pressure at Gordoba 
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or Indiii, Iho followlnj^ toblo is Iho result (oniittinfj 
conditions) : 

Years orsimultanaius excess 


the rninfall was hii;ii(‘.sl and 
which is exactly what was to 


tin' pn'ssun^ low<‘st, 
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It will bo seen that: ther<^ is a \*ery (‘ven 
balancin|;^f bcitwc'cn Cordoba and Indi.a. 

A most i n teres tin. point is that the 
Oxford curve seems to favour for st'ries 
of years the two main pressures types 
alternately. From .1900 the type of 
variation seems somewhat indcfinih'. 

This tabic seems to su^j^j^ost that 
durinsf some years the British area is 
envoloj)ed in the pressure system that 
extends over the lar^j^e rejjfion tn which 
India is about the centre, while for anolh<‘r s(‘ries 
it is dominated by tlie antipodal pressure system of 
which South America is the middle portion. 

It is possible that it is this alternate reversion from 
one type to the other that prevents tlie 3.<S-ycar chan^^c' 
of the Indian and Cordoba curves froni occurring' in 
the British curves, and substitutes for it «an apparent 
shorter period of about three years, which is very 
nolic(‘,abl(^ for some sc'ries of *y<^ars in Lhc? British 
curves (Fig. 2, curves i.). 

It will thus be noon that U is diftlnilt at i)res(‘nt to 
forecast British j)n\s.siir<^ ('orr<‘ctly, Init further research 
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relationship b(d.wt'<‘ii pressun', rainfall, and river 
flow in llK'se islands. Anotht'i* point herii indicah'd 
is that this long period chang(‘ is rt'al, and that thi're 
is a tendt'ncy now for the low rivtT levels, chdlcicncy 
of rainfall, and exet'ss pressure of the Last diH'ade or 
morci to h(j rcplact'd by a greater meaii^ (low of the 
river, Incrt'asi/ In llu' rainlall, and a diniiniition in 
the, barometric pn^ssurt'. Wii.m.xm J. S. Lockvku. 


[660'Q 


18700 18800 


18900 


A K<‘)V.\i, 


19000 


IN. 

INVtnTlft 7tlj' 

0 XF0 RD.s3 ^ 

(APR.- MAR.) 


RAINFALL 30- 
OXFORD "■ 

(APR.- MAa) 2fll- 
rt. 
V5r 



THAMES 

LEVIL 

SURBITON 

(SEP.- AUG.) 





I"! ~ r f | ri -T 

18600 18700 


Fxg. 3.— Curves to show the .similarity between the flow of the ’'I'hames .nnd the rainfall and 
pressure (inverted) changes at one station, namely, Oxford. 


will very probably render it possible when more is 
known abodt the mechanism of the atmosphere. 

In conclusion, it is interesting to note that in 
addition to this short period variation the curves 
(Fig. 2) indicate one of longer duration. An ex- 
amination of these statistics, when the curvc.s are 
smoothed by taking three-year means to . eliminate the 
short period changes, shows that when the river flow 
was greatest, i.c, between about the years 11^73-1883, 
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NOTES. 

purty vvji'' lu'ld <ui \\ «‘ihp'‘’dib\ , 
Jiuu' i.|, ami was allt*ml<’() bv ahmil 
s\\ lluMisaml plin'sls. At llu' and gI 
, Ihi! oliirial raionl id' nolahb' paupb' 
pr(‘sani, stippliad in the Tbiaw hv 
the “(‘ourl Nrvvsinan," \vn rmul : -* 

“ (nvitallnns wan* i.ssimd (n tfwir h'.xcnb 
h'm'h's I hr Aiiihassadars ;in<l 

.Ministers, with llm /icmnvar/ <*f lln'ii* 
ICnihassirH ajtd htgaliniis, ihf na'inhrrs 
of the < loveninit'nf, the Ilousi'liohlw <d 
th(t King and (Jia'cn and of the Royal 
Faniily, and to many peers, ineinhers <d 
Parliainenl, naval and niililary orius'rs, 
d(*rgy, and repr('senlaliv<‘S of tin* 
musical, dramatic, and literary pro- 
fessions, many of whom with (heir wives 
and daugliters W(‘re pre.senl at tin* parly.” 
'We bela‘V<i His Alajcsly the King is 
int(‘re.stod in the .si'icnlilic as in the oilier 
at*(ivilies of bis subjecls; but if so, It i.s 
clear that he is very badly si'rwd by the 
J,ord (Utaniberlain’s ol'licc, \vln<*h is re- 
sponsible for the issue of tin* Iiivilalions. 
Apparently, this deiiarlinent. of I he Stale 
ha.s* not yet realised tliat sci(‘nc(,t is the only true basis of 
a nation ’.s welfare and progress, and that .scienlhlc niett 
exist in Britain. A few of the most distingiiislu'd Fellows 
of the Royal Society would repn-si'iil tlie liest inlere.sts 
of the nation even more effiK-tividy I ham actors ami 
musicians. 

Titk Royal Society’s annual 
ladies fire invited, will take placii 


eonversazionc, to whichi 
on I'riday, June 7.3. 
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I'kok. IC. Ray T.ankicrtkk, F.R.S., has buon (‘hrlcd 
of the BrlLisIi Association for th<i in(‘(*Unjj; to bo 
at; York n(‘Xt yocir. 

'I'riH Stiiphon Ralli ni(‘nioriah -a laboratory for clinical 
and |)atholoj^i(‘al rosoarch — will he, o])(‘.ncd at: th(‘ Sussc'X 
<'ounly llosjjitrd, Brighton, (»n '.riiursday next, 'Mi. 

A’r llo' Borou.tfh rolyh^chnic Inslitutc’i on Wednesday 
next, Juno. 2S, marble busts of Joseph Lancaster and 
Mi(dia(‘l h’araday (the work of Mr. II. C. Fe.hr), pn!s<'nted 
to th(^ institute by Mr. Passmore Fdwards, will bo formally 
unv(‘iled by Prof. .S. P, 'Thompson, F. R..S. Mr. Kdri(‘ 
Bay ley, chairman of th<‘ j^ovt^rnors, will preside. 

'Thk annual conversazione of the Royal < ieotj-raphical 
.So<M«‘iy will b(‘ h(‘ld at the Natural Mistory Mu-scnim, South 
K(msingloii, on Tuesday next, June 27. 

At the m(‘(^rm<j; of th«‘ Royal (ieoi^'raphical Sociedy to Ih* 
h(‘ld in th<‘ {‘veiTm^^ of June 2(), a paper will he read by 
Dr. (-harcot on th(‘ I'rench .Xntarctic ICxpedition. Dr. 
(duarcot has just, b<^en c'reated i\ C'hevalier of the [.es^ion 
of Honour. 

\Vk learn from tlu' Tiiiu's tluit thf‘ Gov(‘rnment of India 
has ordered tin? introduction of a standard time, with effecl 
from July i, on tlu’i railways (other than small locid lines, 
wh(a*(‘. lh(‘ chanj^e mif^ht b(‘ imxuivenient) and In all tele- 
ji'caph ^)('^l('(^s in the ciHintry, and also in Burma. lHth<‘rlo 
Madnts tiuK* has been adopt(‘d by most of the, Indian rail- 
ways. 'The. standard now to be introducc'd is nine minut(‘S 
in advance of tlu* “railway time,” as it is calle<l in all 
[)arts of India, and is thus 5^ hours in jidvance of Green- 
wich, Ixdn^^ the. hx'al time of longitude <^2® 30'. Tin* 

standard for Btirma is to ixf exactly an hour earlier, viz. 

houns in advatua* of GrtxMiwich find minut(‘s (*arli(‘r 
than Ranjjiuon local tinu*. in inhmd places it' has l)een 
found conviditenL generally to follow railway lime.; but the* 
j^reat sidiports of ('nlcuKti, Bombay, and Karachi have 
h)llow<xl llu^ local time of tlieir n^spirtive lonj^itud^'s, 'Tin* 
Governni(*nl of India do(‘S not prescribi* llu^ new standard 
lor Ihesr* an<l other places following’ local linus but if a 
t^pMieral (l(‘sire to adopt the new standard is evincexl, the 

Govecnmenl will hi' pn^pared It) support the chanj^** ami 

to cooptirale in hrinkinj^ it about. In all prt)l)ahilit:y, 

tluM'efort*, (here will, ere lonj^, he a uniform time, throuf^h- 
tiut Indiji t'xaetly 5.], hours in advance of Grt'enwich, while 
that, of Burma will \m (>.i hours in advance. 

'Tuk death of Mr. James Manserf^h, F.R.S., on June 15, 
at, s(‘vent;y-on<‘ years of deprivo.s applied science of an 
acknowl(‘djted authority upon water supply and sewage 
tlispo.sah Mr. Mansm'/^h had unique experience and know- 
b*djj;(* of th(‘se sul)jects, and was associated for many years 
with almost twery important construction connccte.jl with 
(fuMU in (bis country. 'J'Iki extensive schcm(‘s which he 
initiated ami dir('ct(‘d for the improvement: of water supply 
and drainaj^e will loiif;; nsnain as monuments to his 
imnnory. lie was the desi^^ner of the waterworks and 
.seweraft<‘ Lancaster (wliere he was born in April, 1S34), 
Lincoln, Stockton, Middlesbrouf^h, Rotherham, Southport, 
Burlon-on-rn;nt, Melbourne (Australia), Birmingham, and 
many o(:h(‘r larg(‘. towns. These designs include some of 
(he largest schemi^s of wniler supply and drainage ever 
carriixl out, such, for in.stance, as the sewerage .scheme 
for the metropolitan district of Melbourne, embracing an 
an‘a of 133 square miles, and the supply of water to 
J^lrmingham from a sourci^ in Radnorshire seventy-three 
miles away. 'This schcInf^ utilises water from the rivex-s 
IClan and (,ilatx*wc.n, and natural reservoirs have been 
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hiruKul fur the water by constructing inummsc dams below 
th(i point when* the two rivers meet. Mr. Mansergh was 
tin* author of about 150 reports upon schemes of water 
sii!)pl), sewerag(‘, and sewagi* disposal for many largo 
towns. 1 1(‘ was also (he author of ” f^ecLures on Water 
Sui)i)ly ; Brospeciing for Water, Prospecting and Boring,” 
deliv(;n'd at the Sc'hool of Military .Engineering, 
(■hatham, “ The Water Supply of I'own.s,” and other 
works. Whilt‘ pn'siclent of the Institution of Civil 
haigineers in T()00 -j, the Fngineering Standards Committee 
was form(‘d, and Mr. Mansergh was elected chairman. 
At: the time of his death, as chairman of the main com- 
mittee, he had more than thirty committees working on 
st.'inihu'disation in differont branches of engineering. Mr. 
Mansergh was a member of the Royal Commis'.sion on 
MetropoIiJan Wal(*r SLij)ply, and ho was on the council 
of the Institution of Mechanical Engineers. Ib* wa.s elected 
a bfdlow of the Royal Society in if)or for his emin(‘nl 
work as a hydraulic engineer. 

In llie Irish- Naturalist for June Dr. R. F. Scharff 
r(‘conls th(! capture of two h'male bottle-nosed dolphins in 
Dublin Bay in April last. The only other record of the 
occurrence of Tarsia f^s tarsia in Irish waters dates from 
1K20. Dr. Scharff ligun^s one of the Dublin specimens. 

Wk have receiva'd a copy of the March issue of the 
Bulletin of the Cracow Academy, to which Mr. V. 
Ivulczynski Tontribule.s tho continuation of an article on 
c(*rlain spiders, treating in this instance of Arancus 
curcuhithms and its allies. In other articles Mr. T. 
Browicz di.scu.sses the s(‘creting function of the nucleus 
in the cidl.s of the liver, while Mr. K. Wbjcik describes 
the inlVa-Oligocene strata of Riszkania, near Uzsok, with 
li.st's of the fossils. 

A NOTicKAni.H fi'ature in the report of the Zoological 
StK'iety of .Philadelphia for the past year is the attention 
paid to th(* rau.si'K of the deaths which btke place in the 
menagiM'ie. In i.jo instances a pathological examination 
was in.slituted, mostly with delinite r(‘sull:s in determining 
the caus(‘ of di'cease. 'l'h(* rosuUs are tabulated, and 
show that tubcMTulosis is by far the, tnost fatal ailment, 
n(!Xl to which coiiu's inllammation of the stomach and 
int(‘slineK, followed, with a considerable diminution in the 
numlxn's, by nephritis, necro.sis of the liver, and non- 
tulxuTular pmainionia. 

, In th(i April issu(‘ of the Emu the. editors continue the 
<‘xc<‘Ilent practice of giving coloured illustration.s of some 
of th(*. more nfmarkable Australian birds, the plate, whicji 
is drawn by Mr. 11 , Gronvold, depicting in thi.s instance 
representatives of Xcrophila, Mirafi*a, and Amyti.s. In the 
ca.sci of Ktirophila cas lane hen Iris, one cannot help wonder- 
ing what is the purpo.se of the pair of yellow cycj-like spots 
at the root of the beak. Among the articles is an interest- 
ing account, with photographs, by Mr, A. J. Campbell, 
OIK,) of the editors, of that remarkable bird the, kagu of 
New Caledonia, in the course of which attention is directed 
i'o the. danger of c‘xlermination now threatening that species. 
Thirty years figo it had already disappeared from the 
more settled parts of Caledonia, and the writer urges that 
steps should bo taken, while there is yet time, to preserve 
such an intei-esting bird (the sole representative of its 
genus) from extermination. 

The problems of “ vitalismus ” are discussed by Mr. 
K. C. Schneider, of Vienna,, in Biologisches Centralhlatt 
of June I at con.siderable length ; while- in another article 
Dr. H. Schmidt, of Jena, enters on the consideration of 
the fundamental law of biological development. In a 
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third communication Dr. R. Rossle insists on the import- 
ance of immunity-reactions (that is to say, serum reactions 
and blood-immunity) in determining the systematic 
ahinitics of the higher animals, pointing out that by this 
method the intimate affinities respectively existing between 
fowls and pigeons, horse and ass, fox and dog, and sheep 
and goats, have already been established. The trans- 
lation of an article by Prof. Marcus Hartog, published in 
the Proceedings of the Royal Society, constitutes the next 
most important part of the contents of this issue. 

The most important articles in Indian Piihlic Health for 
May (vol. i., No. 10) deal with the milk question in India 
and the Calcutta milk supply. 

Some interesting observations on the influence of the 
root nodules upon the composition of soy beans and cow- 
peas have been made by Messrs. C. D. Smith and F. W. 
Robison (Bulletin No. 224 Michigan State Agricultural 
College Experiment Station). The conclusion is arrived 
at, after two years’ work, that while on fairly fertile soils 
the root nodules may not notably increase the yield, they 
do cause an important and pronounced increase in the 
relative and absolute amount of nitrogen in the plants. 

Bulletin No. 23, by Dr. Herzog, of the Bureau of 
Government Laboratories, Manila, is devoted to a con- 
sideration of plague, and a description of the pathological 
findings in twenty cases which occurred in Manila. A 
new species of rat flea (Pulex philippensis) is described. 
Bulletin No. 24, by Dr. Wherry, gives a report of tw’o 
cases of human glanders which occurred in Manila, and 
some notes on the bacteriology and morphology of the 
Bacillus mallei. 

In the Bull. Internat. dc VAcad. dcs Sciences dc Cracovic 
(No. I, January) M. Panek contributes a chemical and 
bacteriological study of the Polish “ barszcz, ” a product 
of the fermentation of red beetroot. It is brought about 
by a micro-organism, named by the author Bacterium 
hetae viscosum, which causes a fermentation of the cane- 
sugar with the production of viscous substances and 
mannitc. M. Tochtermann describes the action of thionyl 
chloride on thiobenzamide, M. Niemezyeki discusses 
syntheses effected by means of zinc chloride, and Madame 
Krahelska the merogonic development of the egg of Echinus 
microtiiberculatus. 

There has been a considerable amount of uncertainty 
with regard to the blackwood of southei'n India, whether 
it was possible to distinguish two species. Mr. T. E. 
Bourdillon, writing in the Indian Forester (March), is able 
to show that Dalbergia sissoidcs and Dalbergia latifoUa 
should be regarded as distinct species. The natives re- 
cognise dark blackwood, species latifolia, and pale black- 
wood, species sissoidcs, and although there are several 
points of distinction, the wood forms the best means of 
identification. 

To the Cowthorpe oak which grows near Wetherby, in 
Yorkshire, and was illustrated in Nature of May ii 
(P* 44)* is generally assigned the honour of being the 
largest tree in the British Isles. The claim is based upon 
the girth and spread of the tree, as it is doubtful whether 
it ever attained a great height.. The Yorkshire Herald, 
May 29, provides an illustration, reproduced from a paint- 
ing, wffiich is believed to be an accurate representation of 
the tree as it appeared sixty years ago, and extracts are 
given from a pamphlet issued with the picture. There is 
no doubt that this oak passed through its seedling stage 

NO. i860, VOL. 72] 


several cenlurios ; Dr. Jessop, in 1S29, suggested an 
age exceeding 1500 years, but this is mere conjecture, as 
the tree has been hollow for at least two centuries. 

The eighteenth and lati'.st volume of the Transactions of 
the Roval Scottish ArhoriciiUnral Society contain.s the 
accounts of the society’s meetings during 1904, the jubilee 
year. The president, Mr. W. S. Fotheringam, in revic'w- 
ing the progress of the society, announced that the list 
of members had reached a thousand. The yearly excursion 
which was held in France provided an opportunity of 
visiting some of the magnificent State forests. At 
Champenoux and Have the forests are principally oak, 
but beech and hornbeam are also grown, since they provide 
useful cover. Previously the system adopted was coppice- 
with-standards, but in both cases this is being converted 
into high forest. A very fine forest of silvoiMir worked 
with a rotation of 144 years was inspected at Celles, in the 
Vosges. 

Prof. E. Wiedemann, of Erlangen, sends us a short 
statement of observations described in his work on electric 
discharges (lIu’J. Ann., xx., p. 793, 1883) relating to the 
effects referred to by the Rev. F. J. Jervis-Smith in our 
correspondence columns on May 4 (p. 7). He agrees with 
Mr. Jervis-Smith as to the action of ozone, and advises 
persons who work for a long while with influence machines 
not to have these machines situated in the working room. 
“ Ozone belongs to the poisonous gases and is the more 
dangerous, since the injurious effects are not manifest at 
the time; on the contrary, breathing the gas produces at 
first a feeling of exhilaration, but afterwards it has a 
depressing effect on the nervous system. Binz has shown 
that it* may cause sleep. I may add to what I have 
mentioned that during my observations I have suffered 
somewhat severely from nervous disturbance (hyperasthesia 
of the feet) due to breathing ozone. Theses last(‘d for one 
or two 3»ears. More^over, I always experiemee discomfort 
after performing experiments in my hsetures on Trssla dis- 
charges. ’ ’ 

Since March, 1904, sevt‘ral meteorological stations have 
been established by the Japam'st' Government along thf: 
coast of Korea. In April of that year the Japanese 
meteorological observatory in Chemulpo commenced to 
record observations. Mr. H. Mukasa, writing from 
Chemulpo, informs us that a new building for the observ- 
atory was completed lately on the top of the highest hill 
in Chemulpo (lat. 37® 29^ N., long. 126° 37' E.), seventy 
metres above mean sea-level, where obs('rvations have been 
taken since January i last. At the invitation of Dr. Y. 
Wada, the director, the important residents of Seoul and 
Chemulpo visited the observatory on March 25 last. 
Various pieces of apparatus relating to meteorology, as 
well as the horizontal seismograph devised by Prof. F, 
Omori, were exhibited. Among the visitors were the 
Japanese, French, and British Ministers, and several 
Korean dignitaries. The exhibition succe(‘ded in arousing 
the interest of the visitors in meteorology, and made a 
deep impression on the Korean guests. 

We have received a copy of the first report of the 
Transvaal Meteorological Department, containing observ- 
ations for one year ending June 30, 1904, with an appendix 
giving monthly and seasonal rainfall records for a number 
,pf years, from observations taken before the establish- 
ment of the meteorological department. This was only 
constituted in ■ April, 1904, consequently the records are 
very incomplete, so far as official stations are concerned. 
In some cases a complete year’s observations arc pub- 
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lished, thanks to the courtesy of volunteer observers. The 
department has, however, lost no time in obtaining properly 
verified instruments, but the difficulties may be gathered 
from the fact that out of two consignments of grass 
minimum thermometers only one instrument survived the 
transport. The heights of the stations are not yet 
accurately known ; many of them have an altitude of 
5000 feet to 6000 feet. 

The thirteenth yearly report of the Sonnblick Society 
for the year 1904 contains an interesting account of some 
of the results obtained at the highest mountain meteor- 
ological stations of Europe, with photographic illustrations ; 
the arduous work done in the interest of meteorological 
and physical science at some of these inhospitable localities 
has from time to time been referred to in our columns. 
In the present report A. Edler von Obermayr discusses 
the frequency of sunshine at the summit of the Sonnblick 
(3106 metres) with that at other mountain stations. The 
tables exhibit some peculiarities : — on Ben Nevis the 
peatest frequency occurs in June, on the Obir and Santis 
in July and August, but on the Sonnblick the greatest 
frequency occurs exclusively in the winter months, from 
November to February. A useful index is given in a 
separate paper of the various items and unusual occurrences 
contained in the Sonnblick reports for the twelve years 
i<S<)2~i903. 

his earliest researches on the properties of gaseous 
fluorine, M. Henri Moissan showed that it reacted 
vigorously with nitric acid, fluorine and the vapour of the 
acid producing a violent explosion. In the current number 
of the Co}}tptcs fQ}idi(s MM. Aloissan and Lebeau give an 
account of a systematic research on the reactions between 
fluorine and the compounds of nitrogen and oxygen. 
Nitrogen peroxide and nitrous oxide proved to be perfectly 
indifferent towards fluorine, but a lively reaction, accom- 
panied by flame, was found to take place betw’ecn fluorine 
and nitric oxide. With the nitric oxide in excess, the 
gaseous products proved to be nitrogen, nitric oxide, and 
nitrogen peroxide, the fluorine appearing in the form of 
a solid product of indefinite composition containing 
platinum (from the tube by which the gas was led in) and 
nitrous compounds. But with the fluorine in excess, the 
reaction appeared to he more definite, and a gaseous com- 
pound containing fluorine, nitrogen, and oxygen was pro- 
duced, the substance being solid at the temperature of 
boiling oxygen. This solid, when allowed to boil off, could 
be condensed to a colourless liquid at -So° C., and further 
work is being carried out with the view of establishing its 
composition and properties. 

A SHORT report has been received upon the present state 
of the work done in connection with the Technolexicon ” 
of the Society of German Engineers. In the . compilation 
of this universal technical dictionary for translation pur- 
poses (in German, French, and English), w’hich was com- 
menced in iqoi, about 2000 firms and individual 
collaborators are assisting at present. Up to now 
2,700,000 word-cards have been collected ; and this number 
does not include hundreds of thousands of cards that will 
result from the working out of the original contributions 
not yet taken in hand. The editor-in-chief of the 
‘‘ Technolexicon is Dr. Hubert Jansen, Berlin (NW. 7), 
Dorotheenstrasse 49, and he will be glad to give any in- 
formation concerning the work. 

A KEY to the first part of “A New Trigonometry for 
Schools,” by Mr. W. G. Borchardt and the Rev. A. D. 
Perrott, has been published by Messrs. Geo. Bell and Sons, j 
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OUR AS7ROROMICAL COLUMN. 

Stars with Peculiar Spectra. — !Mrs. Fleming has dis- 
covered several more new variable stars and other objects 
having peculiar spectra whilst examining the Henry Draper 
memorial plates. The designation, position for 1900, 
magnitude and spectral peculiarities are given for each of 
these in No. 9S of the Harvard College Observatory 
Circulars. Several of the objects mentioned have bright 
lines in their spectra, and one or two call for special 

remark. For example, a star in Cepheus at R.A. = 

oh. 7-6m., dec. =-1-71° 32', was found to have a spectrum 
containing five bright bands at 3S69, 4101, 4340, 4688, 
and 4S61. The first of these coincides with the bright band 
seen in certain gaseous nebulas, the second, third, and 

fifth will be recognised as due to hydrogen, whilst the 
fourth, the brightest of all, corresponds to the character- 
istic line seen in fifth-type stars. The chief nebula line 
at /\ 5000 was not seen. Prof. Pickering suggests that 

this object may have arrived at an intermediate stage 
between a nebula and a fifth-type star. 

Another star situated in the position R.A. = ih. 50-201.. 
dec. = -1-62'^ 49', in the constellation Cassiopeia, is now 
classed as a gaseous nebula, its spectrum consisting of the 
chu‘f nebula line at X 5000. 

A second table in the same Circular de.scribes the spectra 
of twenty-one known variables, and Prof. Pickering states 
that in most cases of long-period variables the bright 
hydrogen lines are not seen during the epochs of minima. 

Variable Stars in the Clusters Messier 3 .\nd 5. — 
The hundredth Harvard College Circular contains a dis- 
cussion by Prof. Bailey of the variable stars discovered 
in the clusters Messier 3 and Messier 5. These two 
clusters contain a greater proportion of variable stars than 
any other hitherto examined. Of every seven stars in the 
former one is a variable, whilst in Messier 5 the ratio is 
I : II. Periods have been determined for most of the 
variable stars, and their similarity is remarkable. Only 
two stars, Nos. 42 and 50 in Messier 5, having periods 
of 25*74d. and io5-6d. respectively, appear to depart from 
the rule, all the other variables in both clusters having 
periods differing but little from i3h. The average devi- 
ation from the mean (i3h.) in ^lessier 3 is ih. om., and in 
Messier 5 (mean I2h. 45m.) ih. 13m. All the variables 
are of nearly the same "magnitude, varying from i3-om. 
to i(S-om., and there is a slight suggestion that the periods 
of them undergo a secular variation in length, 

Spectroiieuograpii Results. — In ^ No. 4, vol. xxi., of 
the Astrophysical Journal, Mr. Phillip Fox, of the Yerkes 
Observatory, discusses the observations made with the 
Rumford spectroheliograph during 1904. The platf^s 
secured with the H3 radiation, i.c. the radiation of the 
centre of the H calcium line, show a decided increase of 
activity in the flocculi over that observed during 1903, and 
are being measured in order to determine the solar rotation 
period at the height, above the photosphere, of the high- 
level flocculi. 

Many series of plates, on which the individual exposures 
were made at intervals of a few minutes, the successive 
settings of the secondary slit being made in ten or twelve 
steps "from X 3952-4 to X 3968-6, were secured, and Mr, 
Fox briefly discusses these in regard to the distinction 
between faculse and flocculi in the calcium vapour images. 
Such a series of photographs, taken on August 25, is 
reproduced on one of the plates accompanying the paper, 
and shows that few, if any, flocculi appear in the high 
levels without their bases appearing, although usually 
diminished, in the lower levels. Even the bright patches 
designated ** eruptions ” by Messrs. Hale and Ellerman 
can be traced as such as far down as the photograph taken 
with the secondary slit set at X 3967. The photographs 
secured with the hydrogen radiations HjS, Hy, and He 
generally show flocculi coincident with those seen on the 
calcium photographs, and in nearly all cases where the 
eruptions could be traced to the limb associated promin- 
ences were discovered above the flocculus. 

No prominences of great height or unusual form were 
photographed on the limb during 1904, but some of the 
plates show a fair number, and one or two beautiful 
examples are reproduced on the second plate of the paper. 
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Visibility of Dg as a Dark Line in the Solar 
Spectrum. — At a recent meeting of the Royal Astronomical 
Society, Prof, A. Fowler stated, in a paper on the spec- 
trum of the great sun-spot of February last, that he had, 
on February 2, observed the helium line Dg as a dark and 
distorted line in the spectrum of the sun in the region 
about the spot disturbance. This observation was regarded 
as unusual, but according to a letter written by Mr. A. 
Buss to the Observatory (No, 358) it is not at all an 
uncommon phenomenon, and can be seen frequently if the 
solar spectrum be closely watched. In fact, Mr. Buss 
states that, according to his observations with a curved 
slit spectroscope, Dg may be seen as a dark line in every 
really agitated solar disturbance. 

West Hendon House Observatory. — No. 3 of the 
Publications of the West Hendon House Observatory 
(Sunderland) is devoted to the observations of variable 
stars made by Mr. Backhouse during the years 1866—1904. 
The observations of each of the forty-nine stars discussed 
are set out in detail in tables showing the times of observ- 
ation, the comparison stars, and the magnitudes accord- 
ing to other catalogues. For a number of stars the 
observed magnitudes are plotted on a series of curves 
placed at the end of the volume, with a diagram showing 
the^ various gradations of colour emploved in the de- 
scriptions. 


NATURE AND MAN. 

'T'HE annual Romanes lecture was delivered by Prof. 

E- Rav Lankester, F.R.S., in the Sheldonian theatre, 
Oxford, on June 14, on the subject of “ Nature and Man.” 
The complete lecture has been published by the Clarendon 
Press (London : Henry Frowde), and the following abstract 
indicates a few of the points considered in it. 

Prof. ^ Lankester remarked that the subject of his dis- 
course is one which has largely occupied the attention of 
biologists during the five-and-forty years in which he has 
lollowed the results of scientific discovery. Much mis- 
conception prevails as to the signification attached to the 
word ‘ Nature, but the lecturer used it as indicating the 
entire cosmos of which this cooling globe with all upon 
It IS a portion. Until the eighteenth centurv the study 
Of nature— nature-knowledge and nature-control— was the 
appropriate occupation of the learned men at Oxford and 
the present peculiar classical education is a modern inno- 
vation. 

During the latter half of the nineteenth centurv, the 
observations of nature-searchers made it pokible to 
establish the general doctrine of the evolution of the 
cosmos, with more special detail in regard to the history 
of the earth and the development of man from a lower 
animal ancestry. The general process bv which the hiijher 
and more elaborate forms of life, and eventually man 
himself, have been produced was shown bv Darwin to 
depend upon heredity and variation. Bv the process of 
natural selection, those organisms survive which are most 
ntted to the special conditions under which thev live 
Man eventual y emerged from the terrestrial animai 
popu ation strictly controlled and moulded by natural 
selection. The leading feature in the development and 
separation of man from other animals is the relatively 
brain, which has five or six times the 
bulk {m proportion to his size and weight) of that of anv 
The development of the mental 
qualities has given rise to attributes which are peculiar to 
and justify the view that man forms a new dopwLre 
nature's predestined scheme. 

^ proceeded so far in his interference 

with extra-human nature, has produced for himself and the 
organisms associated with him such a special state 
rebellion against natural selection and his 
defiance of nature s pre-human dispositions, that he must 
either go on and acquire firmer control of the condidons 
vengeance certain to fall on the 
half-hearted meddler in great affairs.” It is practically 
cei tain that all epidemic disease could be abolished within 

the matter in hand and employ the means at the command 
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of science. If more men were encouraged to study and 
experiment on this matter, there would soon be an end of 
all infectious discasf*. 

By the exercise of his will, man has done much to 
control the order of nature, and it is urgent for him to 
apply his whole strength and capacity in gaining further 
control. Little, however, is being done in this direction, 
but when a knowledge of the situation reaches the masses 
of the people, ” the democracy will demand that those who 
expend the resources of the community, and as Government 
officials undertake the organisation of the defence and 
other great public services for the common good, shall put 
into practice the power of nature-control which has been 
gained by mankind, and shall exert every .sinew to obtain 
more. To effect this, the democracy will demand that 
those who carry on public affairs shall not be persons 
solely acquainted with the elegant fancies and stories of 
past ages, but shall be trained in the acquisition of natural 
knowledge and keenly active in the skilful application of 
nature-control to the development of the well-being of the 
community.” 

The concluding subject of the lecture was the infiuence 
exerted by the University of Oxford upon the welfare of 
the State and of the human community in general. Oxford 
by its present action in regard to the choice of subjects of 
study “ is exercising an injurious influence upon the educa- 
tion of the country, and especially upon the education of 
those who will hereafter occupy positions of influence, and 
will largely determine both the' action of the State and the 
education and opinions of those who will in turn succeed 
them.” Is it desirable to continue to make the study of 
two dead languages the main, if not the exclusive, matter 
to wffiich the minds of the youth of the well-to-do class 
are directed by our schools and universities? In view of 
modern needs it would be more sensible to make the chief 
subject of education for everybody a knowledge of nature 
as set forth in the sciences, which are spoken of as phvsics, 
chemistry, geology, and biology.” The ablest youths of 
the country should be encouraged to proceed to the extreme 
limit of pVesent knowledge of one of these branches of 
science so that they might become makers of n(.‘w know- 
ledge, and the possible diseovfTcr.s of enduring improve- 
ments in our control of nature. The great priz<'s of lihi 
ought to bo given to the young man who i)ursu(*s nature- 
knowledge successfully rather than to him who takes up 
less important subjects. In other words, it is desirable 
that our scheme of education sliould centre round a know- 
ledge of nature and not continue to bo mainly classical 
and historical. 

Though men of science would make natural knowledges 
the rore_ of education, they would consider it incomplete, 
if a serviceable knowledge of foreign languages, and a r(‘al 
acquaintance with the beauties of English and othcT 
literature, were not added. “ The studies of the past 
carried on ^ at Oxford have been charming and full of 
beauty, whilst England has lain, and lies, in mortal p(TiI 
for lack of knowledge of nature.” . 

The suggestion “ that Oxford should resign herself to 
the^ overwhelming predominance given to the study of 
ancient^ elegance and historic wisdom within her walls ” 
IS an insult to her and an impossibility. Only a few 
decades have passed since Oxford sent out Robert Boyle 
and Christopher Wren. Moreover, Oxford exerts an 
immemse in^uence on the schools, and for this reason men 
of science cannot be content with the maintenance by the 
university of the compulsory study of Greek and Latin, and 
the neglect to make the study of nature an integral and 
predominant part of every man’s education. For “ the 
knowledge and control of nature is man’s destiny and his 
greatest need.” 


AND THE STATE. 

^HE seventh of the series of weekly pamphlets which 
X are appearing under the editorship of Mr. W. T. 
Mead with the general title of ‘‘ Coming Men on Coming 
Queshons,” Is by Mr. R. B. Haldano, and is entitled 
The Executive Brain of the British Empire.” Mr. 
Haldane is an enthusiast for higher education. He is a 
thorough believer in the policy which has been advocated 
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consistently by Nature, that the surest and best way to 
secure national efficiency is to educate our manufacturers 
and merchants liberally alony; scientific lines-, and to enlist 
the cooperation of distinguished men of science in the 

work of national administration. 

In considering the task that lies before a progressive 
political party, Sir. Haldane has much of interest 10 the man 
of science to say about things the party has to accomplish 
in the process of winning complete public confidence in its 
capacity to direct national business. He points out that 
the^ importance of each Department of State depends 

mainly on the personality of the Minister who presides 
over it. But apart from personality there are other forces 
— such as clear conception and resolute purpose — which 
profoundly aft'ect administration. To bring into play 
greater brain power in administration is, Mr. Haldane 
insists, a task of the first magnitude, and he proceeds to 
show its importance and how it may be accomplished. 

The appointment of the Explosives Committee by Lord 
Lansdowne in 1900 is the first illustration taken b}’’ Mr. 

Haldane. After the outbreak of the South African war, it 

came to light that the British military and naval guns 
were being corroded rapidly by the chemical action at high 
temperatures of the products of combustion of the nitro- 
glycerin in the cordite. Lord Lansdowne, who summoned 
outsiders to advise him, was told that an expert com- 
mittee on the national explosives required the best scientific 
brains in the country, and, following the earlier example 
in France, a committee, presided over by Lord Rayleigh 
and including .Sir Andrew Noble and Sir William Crookes, 
was appointed. The committee has solved the problems 
presented to it, made further discoveries, and is now a 
permanent body. But the committee i.s performing its 
work under great difficulties, due entirely to our system 
of administration. As Mr. Haldane says, ** the Army 
gives its rewards to genius on the field, and not to genius 
in the laboratory.”' He says later If the British 
Government is to have adequate command of scientific 
talent of the highest order, it must make arrangements 
which will enable it to reward and honour that talent on 
an adequate scale, without exciting ill-feeling.” 

There ought, in fact, Mr. Haldane contends, to be an 
advisory body with a corps scieiiiifigue attached to it, 
which should include the exceptional talent which the 
State stands more and more in need of evei'y day. Not 
only ^ would such a scientific committee provide a new 

opening for talent, but, more important, prove a source 

of new strength to the nation. As a further instance of 
the good results which promptly follow the application of 
scientific methods to national problems, Mr. Haldane cites 
the case of the discovery among miners of the disease 
ankylostomiasis, after the Home Office had obtained the 
p(‘rmission of the Treasury to appoint a committee of 
investigation, and indicates how great would have been 
the saving of suffering and money had there been a corps 
scientifique to appeal to as a matter of course. 

Referring to the fall in the amount of exports in some 

branches of industry, Mr. Haldane traces this to the need 

for more mind in the process of manufacture, that is, for 
the improvement of higher education in this country, and 
goes on to remark that comparatively little State aid has 
been devoted to this important necessity- Exception is 
taken, too, to the somewhat mechanical methods of distri- 
bution of the present grant from the Treasury to university 
colleges, and it is urged that in this direction also the 
executive brain ought to be strengthened. 

The Centralstolle of Germany, the function of which 
is to put at the disposal of inquirers, in the solution of 
problems arising in manufacture, the best scientific know- 
ledge available which cannot otherwise be obtained by 
the private manufacturer, is an example of Germany’s 
appreciation of men of science. Not only are such central 
r(?search institutions established in Germany, but also in 
the United States and in France. The same principle has 
been conceded among us, for the State gives a small grant 
— ^just about a tenth of what the Germans give to their 
corresponding institution — to the National Physical Labor- 
atory, an invaluable institution which is at present being 
starved. Well may Mr. Haldane say that “ it is time for 
the State to lake the lead in this direction also, if we are 
to hold our own in the international competition which 
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Is mor«' and inor*-i coining to depend on the application of 
science to industry." 

Thf; e^say a.^ a v. hfjle is a powerful plea for the intro- 
duciiun of the methods cf science into every department 
of national life, and should convince every reader that 
disregard of scientific method and procedure is of necessity 
accompanied by a want cf national efficiency and well- 
being. 


CORAL ANATOMY AND DEVELOPMENTA 

I N w’riting this account c»f his observations and researches 
on Siderastra?a, Dr. Duerden has added an important 
contribution to his already extensive publications on the 
anatomy and development of the Madreportiria. Siderastrtea 
is a common We.st Indian coral forming colonies of 10 cm. 
to 60 cm. in diameter, which encrust stones and some- 
times the shells of hermit crabs on the coral flats. It 
appears to be exceedingly hardy, as it will suffer exposure 
to the hot sun at low tide and partial burying in the mud 
without injury, and it is often found living under con- 
ditions on the reef which very few corals of other species 
could withstand. This hardiness renders it an admirable 
type for thorough investigation, as it enables it to live 
and grow and reproduce itself freely in the unfavourable 
conditions of an. aquarium in the tropics. 

Siderastrjea, although a colonial coral having a general 
superficial resemblance to the Astraeida?, or star corals, is 
allied to the Fungida?, or mu.shroom corals. The tissues 
of the expanded zooids are so transparent that the white 



Fig. I.— Three larvae of Siderastraa settling down upon a stone, in close 
proximity, by their narrow aboral poles. 

skeletal structures can be seen through them. Each zooid 
has, in the adult state, two rows of capitate tentacles, and 
.several of the members of the inner row are bifurcate. 
This remarkable and, among corals, unique condition of 
the tentacle is brought about by the growth of a common 
peduncle for a pair of neighbouring^ tentacles of the 
entocoelic series which are primarily distinct. 

In all the zooids that were examined anatomically only 
ova tvere found; Dr. Duerden, however, gives reasons for 
believing that the coral is ^ not strictly dioecious, but 
protogynous, a point of some interest wheri compared with 
the case of Flahellum ruhrum, wffiich Mr. Stanley Gardiner 
has shown to be protandrous. 

The early stage.s of the development ^ of the coral take 
place within the Ctivity of the parent zooid, and the ciliated 
top-shaped larva? are discharged with four pairs of 
mesenteries already developed. 1 he larva? can be kept 
alive in the aquaria for several weeks, but unless they 
settle down within the first tw^o or three days from liber- 
ation it seems impossible for them to fix themselves, and 
they ultimatelv perish. In general the larvse fix themselves 
at the same time and in groups. So close do they cluster 
together that they are often in touch with one another, 

1 “ The Coral Siderasiraea radians and its Pr st-larval Development.” 
By Dr. J. E. Duerden. Pp. 130+plates. (Washington : Carnegie Institp- 
tion, December, 1904.) 
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and by mutual pressure produce a distortion of the j 
normally circular base. There can be no doubt that in j 
this coral, as in others investigated by Dr. Duerden, these 1 
clusters of larvai become organically connected, and form j 
aggregated colonies. ' 

"in dealing with the later stages of the development, the | 
author discusses many questions of great interest to those | 
who have made a special study of the anatomy of corals, j 
We . may refer especially to the light thrown upon the i 
vexed question of theca and “ epitheca,” to the 
demonstration that the primary ectosepta do not become 
entosepta as they were supposed to do in some othi‘r 
corals, and to the valuable suggestion as to the scientiftc 
method of writing the septnl formulre of corals. These 
and other matters, which are fully discussed, render the 
memoir of greater value than a mere record of facts and 
observations of the natural history of a single species of 
coral would be. There is a great deal to be said in favour 
of the old type system, the system of presenting to the | 
reader a plain, unvarnished tale of the natural history of I 
a species and leaving him to draw his own conclusions ; | 
but the dangers of the system may be clearly recognised i 



Fig. 3. — ^The difc of a young Zooid of Siderastrsea w’th expanded 
tentacles showing (I.l.) the tour bifurcate tentacles of the inner row. 

in this memoir. The coral under review is a common, and 
many might think a common-place, coral, and if the 
author had thought fit to limit himself to a description 
of facts only, it would probably have been chosen as a 
type of its order by writers of the conventional text-book. 
Fortunately, however, we are warned on almost every page 
that Siderastrsea is not a type, but in many respects an 
exceptional and rather archaic form. 

In conclusion, a word of praise must be said for the 
manner in which the memoir is presented to the public. 
Like the other scientific treatises that have been recently 
published by the Carnegie Institution at Washington, the 
paper, printing, and illustracions are all of first-rate 
quality. S. J. H. 


GAS CALORIMETRY, 

TN the recent report of the Departmental Committee 
appointed to consider the question of the control of 
the gas supply of the metropolis, a proposal was made that 
the calorific power of the gas should be regularly deter- 
mined, thus recognising the growing importance" of the 
heating value of gas as distinguished from its illuminating 
I>ower, The use of^ gaseous fuel both for heating and 
power purposes having led to a demand for exact gas 
calorimetry, several types of calorimeter have come into 
use. In those of the Junker type, the gas is burned at a 
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measured rate, and the products of combustion arc cooled 
down by a stream of water also flowing at a known rate, 
the ingoing and outgoing temperatures of which can be 
accurately measured. ' In ‘spite of the cUfticultie-s of securing 
accurate measurements of the rate of flow of gas and 
water, on account of the speed with which consecutive 
determinations can be carried out instruments of this 
are mostly used by gas engineers. Their chief defect is 
want of portability, and as an alternative a sample of the 
gas is frequently analysed, and the calorific value deduced 
from the results of the analysis. Apart from the difficulty 
of exactly determining the constituents of such a com- 
plicated mixture as coal gas, this method implies that the 
exact calorific value of each substance present is accurately 
known, and this, unfortunately, is far from being the 
case. 

Most of the data regarding heats of combustion in actual 
use are derived cither from the experiments of Berthelot and 
his pupils with the calorimetric bomb, or from the experi- 
ments of Julius Thomsen, and in tin; case of gaseous sub- 
stances the differences between these two experimenters 
may amount to as much as 2 per cent, Jn the current 
number of the Zcitsclirift fiir pliysikalische Chciiiia Julius 
Thomsen’ has a critical paper on the causes of these diff(a'- 
ences, and comes to the conclusion that for gases the 
explosion with compressed oxygen in a bomb gives quite 
untrustworthy results. His chi(^f argument is based on the 
comparison of the values obtained for the heats of com- 
bustion of homologous series of hydrocarbons and their 
halogen derivatives, and it is shown that whereas the 
method of combustion at ordinary atmospheric pressure 
gives remarkably constant differences between the con- 
secutive members of such a series, the results obtained by 
means of the calorimetric bomb lead to differences between 
consecutive members which are quite irregular. It follows 
that the values obtained for heats of formation, which lie 
at the basis of all theoretical speculations in this field, are 
still more irregular in the case of figures obtained with 
the bomb, since they arc based on the differences between 
the heats of combustion, 'fhe weak point in most physical 
work on gases is usually on the chemical .side, and on 
account of the extreme practical and th(‘oretical importance 
of the subject and the great advances made in the last ti‘n 
years in the methods cif preparation of purc! gases, there 
is still room for a r(‘-d(‘termination of th(‘S(‘ constants. In 
this connection it may be pointed out that the*! ultimate 
mode of calibration of gas calorimeters of the Junker type 
is the combustion of a known quantity of a pure gas the 
heat of combustion of which is taken as known. 

G. N. H. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford, — The following is the text of the speech de- 
livered by Prof. Love in presenting Prof. E. Ray Lankester 
for the degree of D.Sc. honoris causa on June 13 : — 

Salutat Academia nostra Edwinum Ray Lankester, 
alumnum suum. Hie ille est, cuius raagna apud nos est 
memoria Anatomire Comparativaa cathedram dim Icnentis, 
quod et disdpulis ardorem suum miro modo inspirare 
potuit, et specimina in usum Musasi nostri diligentissinie 
congesta ita novis rationibus collocavit ut Historirc 
Naturalis principia luce chariore illustraret : qui hanc 
Academiam ut suos mores cmendarct totios hoi'tatus (^st, 
quae ad inauditam perfcctionem iamdudum pervenisset si 
monitori amicissimo in Actis Diurnis contionanti obtem- 
perare voluisset. Hie est cuius ex repertis laudis aliquid 
ad suam Almam Matrcm redundavit, cum inter insig- 
nissimos doctores qui hodie de animalium figuris disputant 
fere princeps sit et in omnibus virorum doctorum 
societatibus summo in honore habeatur. 

Nihil profecto quod ad Anatomiam Comparativam 
pertinet non in huius viri scientiam cadere videtur. Neque 
enim huic satis erat edendi curani suscipere cum Acta ilia, 
quze summfB auctoritatis in hoc gencre apud nos sunt, 
labore per^ quinque et triginta annos iani continuato, turn 
luculentissimorum librorum seriem, e quibus plures iani 
typis impress! in manibus omnium habentur, quod onus 
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pergrave videri plerisque potuit : Sfid de omnigcnum 
animalium figuris et mutationlbus, sive in ipsa mundi 
iuvcnta sive hodie exstantium, conimentarios fere in- 
numerabiles ipse conscripsit. Nullum est animalium genus 
de quo aliquid non scripserit, neque quicquam scripsit nisi 
pra:‘clai|e. In hoc viro admiramur cum summi artificis 
patientiam nullam rem tenuiorcm esse docentis quam ut 
scientia ^ dignura sit, turn doctrinam latissimam et 
subtilissiniam nova inventa cum prioribus colligantis et suo 
quidque loco reponentis. Sed ulterius etiam progressus 
cst. Quid enim? Incrementum fit scientise non solum ex 
indefessa diligentia et doctrina coacervata summorum veri 
indagatorum : quin ipsa diligentia et doctrina parum 
fertilis est nisi conclusiones ita verbis et tabulis expressce 
sint ut in memoria nostra hmreant et novissimum quodque 
repertum suo loco residere patiantur, Veluti hie noster, 
qui iuvenis adhuc rationes a loanne Mullero et Huxleio 
excogitatas, quo melius omnia ad Historiam Naturalem 
pertinentia subtilissime litteris mandarent, se optime 
callere ostenderat, postea novos modos invenit, nova nomina 
commentatus est, veteres etiam rationes correxit et 
excoluit : qu£e omnia iam adeo omnibus comprobata sunt 
ut nemo inquirat a quo fonte emanarint. Quod si ex hac 
pra!clara supellectili unam quasi margaritam potissimum 
sumcre fas sit, eos commentarios singular! laude ornaverim, 
quibus Limulum ilium aquatilem scorpiones et araneas 
terrestres inter se similes esse ostendit. Nihil profecto in 
hoc genere perfectius, nihil quod posterorum imitatione sit 
dignius. 

Following the announcement in the University Gazette, 
the age limits in the examination to be held on August 29 
for the selection of probationers for the Indian Forestry 
Service were stated in our note on June 8 (p. 139) to 
be from eighteen to twenty years on January i, 1905 ; Prof. 
Schlich writes to point out that the correct age limits are 
from eighteen to twenty-one years on that date. 

Dr. T. Brooks (Christ Church) has been appointed 
Litchfield clinical lecturer in medicine for two years from 
June. 

A statute has been passed in Convocation establishing 
a diploma in anthropology, and providing a committee to 
organise the course of study in that subject, and to make 
regulations for the diploma e.xamination. The committee 
will consist of seventeen members, including the professors 
of anthropology, comparative anatomy, moral and meta- 
physical philosophy, comparative philology, the reader in 
mental philosophy, the keeper of the Ash’niolean Museum, 
and the curator of the Pitt Rivers Museum. Candidates 
who are not already members of the university will be 
admitted under the same conditions as candidates for the 
degrees of B.Litt. and B-Sc. 

Magdalen College has announced a fellowship in 
chemistry, election to which will be made next October 
term after an examination. Further details will be pub- 
lished shortly. 

Cambridge. — The following are the speeches delivered by 
the Public Orator, Dr. Sandys, on June 14, in presenting 
the two recipients of the degree of Doctor in Science 
honoris causa : — 

Captain Robert Falcon Scott, R.N,, C.V.O. 

PoH australis" e regione salvuni sospitemque nobis 
redditum laetamur virum intrepidum, cui disciplina et 
gloria navalis ab avo velut hereditate obvenerat. Abhinc 
annos quinque navis magister designatus est, rerum naturae 
miraculis prope polum australem explorandis destinatae. 
Illic, primum terrae Victoriae montes asperos conspicatus, 
deindc ex transverse oppositum glaciei velut murum 
immensum diu praetervectus, tandem nivis aeternae 
regionem quandam excelsam detexit, detectam Regis 
Edwardi nomine nuncupavit. Quid commemorem navem 
illam prope montem Erebum, prope ipsa Volcani spiracula, 
glaciei solidae in mediis molibus per biennium compressam? 
Quid geographiae, geologiae, meteorologiae, biologiae 
dentque in studiis, scientiarum fines, talium virorum 
auxilio, feliciter propagates? Quid itinera longa glaciei 
perpetuae inter pericula tolerata? Tot virorum fortium de 
duce intrepid© illud primum dixerim : — omnium mortalium 
nemo umquam ad ipsum polum australem propius pene- 
travit. Deinde, ** numquam ” sociis suis ** plus laboris 
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impo&uit quam sibi suinp«;it ; ipse cum fortis, turn etiam 
felix.” 

Sir Fr.incis Youngiiusband, K.C.I.E. 

Hcdie corona nosira suprema viro destinata est, qui 
matris suae fratrein, exploratorem indefessum, olim 
aemulatus, omnium mortalium solus, oceani Pacifici a 
litore trans Aslae mediae recessus intimos septem milia 
passuum milies emensus, montium formidolosorum per 
ambages prope inextricabiles, Indiae demum ad castra 
prima pervenit. Idem nuper, Britanniae legatus, cum 
copiis nostris fortissimis, Indiae per Alpes silvasque, post 
moras infinitas fortiter et prudenter devictas, per apertam 
portam, Tibetorum ad loca praecelsa ultra lacum ilium 
caeruleum progressus, tandem, inter nemora late virentia, 
arcis summae tecta aurea conspicatus, religionis anti- 
quissimae sedem sacram, tot laborum, tot itinerum metam 
ultimam, intravit. In logationc vero ilia obeunda, viri 
huiusce potissimum auspicio, terrae spatia immensa 
accuratissime explorata sunt ; fiuminum ingentium cursus 
patefacti : saeculomm denique priorum monumenta plurima 
aut intacta relicta aut diligenter conservata. luvat autem 
recordari regionem illam remotissimam cum exercitu nostx'O 
legatum nostrum ita peragrasse, ut nullum crudelitatis, 
nullum inhumanitatis vestigium reliquerit, sed benevolenliae 
mutuae, etiam foedere ipso potioris, fundamentum iecerit. 

Mr. E. T. Whittaker, of Trinity College, has been 
appointed a university lecturer in mathematics. 

The Home Secretary has approved the university for the 
purposes of the Coal Mines Regulation Act (1887) Amend- 
ment Act, 1903, in respect of its diploma in mining 
engineering. 

The Harkness scholarship in geology and paleontology 
has been awarded to Mr. F. A. Potts, of Trinity Hall, and 
the Wiltshire prize for geology and mineralogy to Mr. A. 
McDonald, of Emmanuel College. 

The treasurer to the Sedgwick memorial fund, which 
was inaugurated in the Senate House on March 25, 1S73, 
has issued a final balance sheet. The original subscription 
list amounted to 11,157!. is, 6d., and this sum increased 
by investment to 27,453?. 2^. 4^. A thousand guineas were 
spent on the bronze statue of Sedgwick, and 26,125?. on 
the Sedgwick Museum; the balance was mainly expended 
on printing, but a small sum left over has been paid to 
the financial board. 


Dr. James Gow will distribute the certificates and prizes 
at King’s College, London, on Wednesday, July 5. The 
museums and laboratories of the college will be open to 
visitors upon this occasion. 

Dr. a. B. W. Kennedy, F.R.S,, will deliver the found- 
ation oration of the Union Society of University College, 
London, on June 29 ; his subject will be “ The Academic 
Side of Technical Training.” 

Among the honorary degrees accepted by the Senate of 
the University of Dublin on June 17 was the degree of 
Sc.D. to be conferred on Prof. E. A. Schafer, F.R.S. , and 
on Prof. Sydney Young, F.R.S. 

Mr. G. F. Carson, formerly on the staff of the Uni- 
versity College, Sheffield, has been appointed head of the 
department of mathematics in Battersea Polytechnic, and 
Miss Lilian J. Clarke has been appointed lecturer in 
botany. * 

At the entrance examination for the day courses in 
engineering to be held next September, the governing body 
of the Northampton Institute, Clerkenwell, has decided to 
offer three scholarships for open competition. These 
scholarships will give exemption from fees, amounting to 
52Z., during the whole of the four years' course in 
mechanical or electrical engineering. 

During December next, in the department of physics of 
the Columbia University, New York City, a course of 
fifteen lectures will be delivered by Prof. V. F. Bjerknes, 
professor of mechanics and mathematical physics in the 
University of Stockholm. The subject will be ** Fields of 
Force,” including the discussion of hydrodynamic analogies 
of the electrostatic an^ 'electromagnetic fields. A similar 
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course will be delivered in March and. April, 1906, by 
Prof. H. A. Lorentz, professor of physics in the University 
of Leyden. 

Under the title “The Education of the Examiner,” Dr. 
Charles E. Fawsitt publishes, in the Proceedings of the 
Royal Philosophical Society of Glasgow, an interesting 
note on the statistics of examination marks as revealed by 
graphic methods. Most examiners who have had to draw 
curves showing the distribution of marks in any examin- 
ation know the difficulty of obtaining an even uniform 
curve rising continuously to a maximum and then descend- 
ing continuously. However carefully the scale of marking 
is adjusted, the curve has an unpleasant habit of showing 
two maxima, usually of unequal height, instead of the one 
maximum of the generally recognised standard curve. Dr. I 
Fawsitt, as the result of observations on class examin- 
ations conducted at Edinburgh, brings forward the welcome 
suggestion that this irregularity is not the fault of the 
examiner, but is due to the fact that the candidates 
naturally divide themselves into two sets, namely, workers 
and non-workers, and that while the students in either set 
vary in every conceivable way in respect of ability, a 
marked line of division is drawn with regard to work. 
The superposition of two error curves, in accordance with 
this theory, gives results closely agreeing with those of 
common experience. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 16. — ** On the Dimorphism of the 
English Species of Nummulites, and the Size of the Megalo- 
sphere in relation to that of the Microspheric and Megalo- 
spheric Tests in this Genus.” By J. J. Lister, F.R.S. 

The results obtained in this investigation are summarised 
as follows : — 

(1) Both microspheric and megalospheric forms of 
N, vaHolarius and iV. Orbignyi var. elegans are present 
in the Eocene beds of the Isle of Wight and Hampshire, 
as the author believes they will be found to be present 
elsewhere, except when the materials of a bed have been 
re-arranged under the influence of currents. 

(2) In these species and in N. laevigatus and N. 
gizekensis the size of the microsphere is nearly constant — 
the diameters in the specimens measured being between 
15 ^ and 20 (i. 

(3) In the nine species and one variety of Nummulites 
which the author has examined, the size of the megalo- 
sphere is approximately proportional to the volume of the 
contents of the microspheric form. 

By this result additional proof is given of de la Harpe’s 
conclusion, founded on the mode of occurrence in the beds, 
and on structural features of the tests of the two forms, 
that these are in each case truly members of “ a pair,” 
or, as we now say, are related as alternating or recurring 
forms in the life-history of a species. 

By {2) and (3) the two modes of reproduction come into 
marked contrast, the asexually produced megalospheres 
being proportional in size to the protoplasmic volume of 
the parent, while the microsphere, probably arising as a 
zygote, is uniformly small throughout. 

(4) In several of the species examined, as the micro- 
spheric member of the cycle preponderates in the life- 
history, the megalospheric (or gamete-producing) member 
decre^es, not only in proportion to the size of the micro- 
$phe?ric form, but in proportion to the megalospheric 

pf , dther sp in which the two forms attain 
appmxitnaitely equal sizes. 

April 6. — Ovulation and Degeneration of Ova in the 
Rabbit.” By "Walter Heape. Communicated by Adam 
Sedgwick, F.R.S. 

This paper is an abstract of several years’ experimental 
work. The growth of the graafian vesicle and ovum, and 
the modification of the adjoining ovarian tissue, are referred 
to. ^ The maturation of the ovum takes place in the ovary. 
It is dependent upon coition, and follows a cessation of 
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the supply of nutriment to the ovum. Ovulation occurs 
ten hours after copulation, and does not occur if coition 
is prevented. 

The cause of the rupture of the graafian vesicle is 
probably due to the stimulation of ovarian contractile 
tissue, to effect which, in the domestic rabbit, the excite- 
ment of sexual contact appears to be necessary. 

The prevention of coition results in the degeneration of 
ripe follicles, and the production of false corpora lutea. 
Such degenerate follicles do not rupture, and the ovum 
contained therein is not discharged. The structure and 
fate of the true and false corpora lutea are briefly 
described. 

The persistent prevention of breeding causes degener- 
ation of young as well as ripe follicles on a large scale, 
and results in more or less obstinate sterility. 

Degeneration of young follicles occurs normally. W^hile 
this may be due to want of nutriment, caused by competi- 
tion of neighbouring follicles, it may also be due to in- 
capacity to assimilate the nutriment which is supplied. 

In this latter case, failure is due to a peculiarity in the 
constitution of the ovum, constituting it a sport.” As 
there is evidence that the production of variable offspring 
depends upon the quality or quantity of nutriment supplied 
to the mother, it is urged that the study of nutrition from 
this point of view becomes a matter of very great interest 
j and importance to students of heredity. 

A brief review of the evidence concerning the forces 
which influence breeding results in the conclusion that 
changes are induced in the constitution of the blood by 
means of a ** generative ferment ” of extraneous origin ; 
the effect of which upon the generative glands causes their 
secretion of “ gonadin,” which exercises a profound effect 
upon the rest of the generative system, 

“ On the Nature of the Silver Reaction in Animal and 
Vegetable Tissues.” By Prof. A. B. Macallum. 

When fresh preparations of animal and vegetable tissues 
are treated with a solution of nitrate of silver containing 
free nitric acid and then exposed to light, they become 
coloured, the colour varying in intensity and tint. The 
author endeavoured to determine to what the reaction is 
due, and how far one may go in employing it for micro- 
chemical purposes. It was found that of the organic con- 
stituents of tissues, the only ones which form compounds 
with silver “ reducible ” under the action of light are 
sulphocyanic acid, creatin, and taurin. As creatin is pre- 
sent only in vertebrate muscle fibre, and not at all, in 
invertebrates, while the other compounds mentioned occur 
in tissues only in infinitesimal, and, therefore, in negligible, 
quantities, the silver reaction cannot be attributed to their 
presence. It was further ascertained that neither phos- 
.phates, carbonates, nor sulphates give ** reducible ” silver 
compounds in the presence of free nitric acid. There re- 
mained, among organic compounds in tissues, only the 
proteids, and as thesb have been, and are, generally held 
to form, with silver salts, compounds which are “ reduced ” 
in light, it was necessary to determine whether the coloured 
compounds so formed are “albuminates” or simply the 
suhchloride of silver. For this purpose proteids were fi^eed 
from chlorides by repeated precipitation with pure 
ammonium sulphate, and it was found that egg and serum 
albumins and globulins, as well as the gelatins, after the 
eighth precipitation give no colour reaction whatever with 
nitrate of silver under the influence of light, and that the 
compounds eliminated by the precipitation, and to which 
the silver reaction is due, are chlorides. Nucleo-proteids 
also were found to be reactionless. In the case of vege- 
table proteids the methods employed were different, but 
the result was the same. Silver nitrate may, consequently, 
be used as a microchemical reagent for determining the 
presence of chlorides in animal and vegetable tissues, and 
its use for this purpose has already furnished some im- 
portant results. Amongst these may be mentioned the 
absolute freedom of the nucleus from chlorides, the .absence 
of the, latter from the head of the spermatozoon, and the 
demonstration that they alone are the cause of the silver 
reaction in the " cement substance ” (of von Reckling- 
hausen) as well as in ordinary cell protoplasm. 
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May 18. — Reciprocal Innervation of Antagonistic 
Muscles. Eighth Note. By Prof. C, S. Sheirirington, 
F.R.S. 

Exhibition of strychnine converts reflex inhibition of 
muscles into excitation ; so also, more gradually, but just 
as potently, does tetanus-toxin. This conversion sets in 
before and under smaller doses of strychnine or toxin than 
are required to produce the convulsive seizures character- 
istic of strychnine poisoning or general tetanus. 

The conversion of inhibitory effect into excitation effect 
by strychnine is more easily obtained in the case of some 
nerves than of others. 

The conversion of spinal inhibition into excitation by 
strychnine explains the simultaneous contraction of large 
inharmonious groups of muscles in strychnine convulsions, I 
It also explains the occurrence, under a given stimulus of 
reflex contraction, of muscles that previously do not seem, 
under superficial examination, to be reached by the re- 
action. These muscles are really included in the reflex 
effect norrnally, but the effect on them then being 
inhihiiion, it passes unnoticed, unless special means are 
adopted for seeing it. Thus, in the ordinary “ flexion 
reflex,” initiated, say, from the right foot, the flexion of 
the homonymous knee is easily seen to be due to contrac- 
tion of its flexor muscles, also the concomitant extension 
of the crossed knee is easily seen to be due to contraction 
of its extensor muscles. But it requires special prepar- 
ations to detect that, with' the contraction of the right 
knee-flexors, there goes reflex inhibition of the right 
extensor, and that, with the contraction of the left knee- 
extensor, there goes reflex inhibition of the left knee- 
flexors. This being so, when under strychnine, the reflex 
is suddenly changed in character, both flexors and extensors 
being in both legs thrown into contraction together, it 
appears to an observer, unaware of the previous inhibitions, 
that, under the strychnine, the reflex action reached 
muscles which it did not reach before, e.g. right knee- 
extensor and left knee-flexor. Hence arises the hypothesis 
that the alkaloid breaks down a supposed spinal “ resist- 
ance,'* previously intervening between the afferent nerves 
and various motor spinal cells ordinarily inaccessible to 
them. Strychnine does lower the threshold stimulus for 
spinal reflexes at one stage of its action; but the central 
fact of strychnine effect appears to the author that it 
destroys spinal taxis for the skeletal musculature by up- 
setting the fundamental coordination of reciprocal inner- 
vation. It upsets reciprocal innervation because it trans- 
forms inhibition into excitation. 

On the view advanced in these notes previously that 
the cortex of the brain exercises reciprocal innervation of 
antagonistic muscles, strychnine and tetanus-toxin should 
transform the functional topography of the ** motor ” 
cortex. This on examination proves to be the case. 

Strychnine and tetanus-toxin change cortical flexion of 
leg and arm into extension. Reflex opening ” of the jaw 
is in the decerebrate animal converted into reflex closure by 
tetanus-toxin and by strychnine, the inhibition of the pre- 
dominantly powerful closing muscles being converted into 
excitation of them. 

Similarly, when the ‘‘ face-area *’ of the monkey’s cortex 
is tested by faradisation after exhibition of strychnine or 
tetanus-toxin, the points of surface that, prior to the drug, 
yield regularly the free opening of the jaw, yield strong 
closure of the jaw instead. Closure of the jaw is, com- 
paratively, an infrequent movement to obtain from the 
cortex of the monkey. On the other hand, opening of the 
jaw is always readily and regularly elici table from a large 
field of the “ face-area.” Under tetanus toxin and 
strychnine the whole of this area not only ceases to yield 
opening of the jaws, either maintained or rhythmic, but 
yields closing of them instead. 

The foregoing observations give an insight into the 
essential nature of the condition brought about by tetanus 
and by strychnine poisoning. These disorders work havoc 
with the coordinating mechanisms of the central nervous 
system, because, in regard to certain great grouf« of 
musculature, they change the reciprocal inhibitions, 
normally assured by the central nervous mechanisms, into 
excitations. The sufferer is subjected to a disorder of 
coordination which, though not . iiecessanly of itself accom- 
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panied by physical pain, inflicts on the mind, which still 
remains clear, a torture inexpressibly distressing. Each 
attempt to execute certain muscular acts of vital import- 
ance, such as the taking of food, is defeated because exactly 
the opposite act to that intended results from the attempt. 
The endeavour to open the jaw to take food or drink 
induces closure of the jaw, because the normal inhibition 
of the stronger set of muscles — the closing muscles — is by 
the agent converted into excitation of them. Moreover, the 
various reflex arcs that cause inhibition of these muscles 
not^ only cause excitation of . them instead, but are, 
periodically or more or less constantly, in a state of hyper- 
excitement, and yet attempt on the part of the sufferer to 
restrain, to inhibit, their reflex reaction, instead of re- 
laxing them, only heightens their excitation further, and 
thus exacerbates a rigidity or a convulsion already in 
progress - 

“ The Structure and Function of Nerve Fibres. — Pre- 
liminary Communication.” By Prof. J. S. Macdonald. 
Communicated by Prof. C. S. Sherrington, F.R.S. 

In contradiction to certain conclusions ^ arrived at by 
the author as a consequence of his experimental observ- 
ation of the “ injury current ” of nerve, it has recently 
been denied^ that inorganic salts occur in any appreciable 
quantity within the internal structure of the nerve-fibre. 
This conclusion has been formed as the result of observ- 
ations made with the use of a reagent — cobalt nitrite — 
which precipitates potassium salts in a manner open to 
investigation with the microscope. It has been shown that 
the reagent does not give rise to precipitates at every 
point in the length of the nerve-fibre, but only at certain 
points of infrequent occurrence. The author has checked 
this statement, also using microscopical methods, and con- 
firms it. He draws, however, an entirely different con- 
clusion from these observations, since he has further 
observed that these points of infrequent occurrence are 
points at which the axis-cylinder has been injured in the 
course of preparation. He concludes that potassium salts 
are really present in very considerable quantity uniformly 
distribute along the axis-cylinder, but that they appear 
in a state of simple solution only at injured points. 

The author directs attention to the possible general im- 
portance acquired by this observation, when account is 
taken of the parallelism between injury and “ excitation.” 
The sudden appearance of inorganic salts (electrolytes) in 
a state of simple aqueous solution at an excited point 
means a transitory increase in local osmotic pressure, new 
processes of diffusion, and disturbances of electrical 
potential. In this he sees a sufficient explanation of nerve- 
conduction. In the case of muscle, also, the influence of 
similar phenomena is considered, and a possible relation 
between such an increase in local osmotic pressure and 
“contraction.” He also refers to the possibility of the 
influence of this factor in the conditions determining the 
flow of water in plant structures. 

June 8 . — The Perturbations of the Bielid Meteors.” 
By Dr. A. M. W. Downing^, F.R.S. 

As the general result of the calculations described in this 
paper, it appears that the most probable date for the centre 
of a shower of Bielid meteors this year is November i8, 
loh., G.M.T. If there be a shower at that date, it will 
indicate that the meteor stream is, in this part, of sufficient 
length to occupy at least thirty-three days (October i6 to 
November i8) in passing a definite point in its orbit — or 
that there is another swarm following the main swarm at 
this interval — and is also of sufficient extent in the direc- 
tion sun-earth to allow of some of the meteors encounter- 
ing the earth, although the centre of the stream is more 
I than 1,000,000 miles outside the earth’s orbit at the time. 

j “ Chitin in the Carapace of Pferygotus osiliensisj from 
I the Silurian of Oesel.^* Dr. Otto Rosenheim. Com- 
I municated by Prof. W. D. Halliburton, F.R.S. 

1 , Fragments of the carapace of certain fossil Eurypterids 
found in Oesel in rocks of Silurian age, from specimens 

1 J. S. Macdonald, ’‘TEiompsoii-yates Laborato^ Reports/* voL iv,, 
part it, pp. *13-348, 1Q02 ; Prm. Sac. ^ vol. Ixrii,, pp. 515-324 I 

pp. 3*57-328,; PhystoL Soc.^ December 17, 1904? March i8| 

1^05. 

' S A, B. Macafiiini, /mrnm of Physiology vol, xxxii. p, r. ^ 
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in the British Museum (Natural History), have been ex- 
amined by the author for chitin. 

The conclusion drawn from the experiments is that the 
ffeneral behaviour of the substance towards acids and 
solvents is such that it is probably chitin, and this is con- 
firmed by the fact that, after such treatment, it yielded, on 
hydrolysis with concentrated hydrochloric acid, a strongly 
reducing substance which is presumably glucosamine. 

On the Magnetic Qualities of some Alloys - not Con- 
taining Iron.’’ By Prof. J. A. Fleming, F.R.S., and 
R, A, Hadfleld. 

For the purposes of exact magnetic measurements^ two 
homogeneous rings of regular form of alloys not containing 
iron were made at the Hadfield Steel Works, Sheffield, and 
sent to the Pender Electric Laboratory of University 
College, London. These two rings were respectively 
numbered No. 1871 and' No. 1888/7. The ring No. 187X had 
the following composition : — manganese, 22-42 per cent. ; 
copper, 60-49 cent.; aluminium, 11-65 per cent. There 
is a certain amount of intermingled slag, probably 2 per 
cent, or 3 per cent., mostly consisting of MnO and SiOj 
and slight traces of other " metals. Analysis showed that 
there was present also : — carbon, 1-5 per cent. ,* silicon, 
0-37 per cent. ; and iron, 0-21 per cent. Hence it may be 
said that nothing but a trace of iron occurs in this sample 
of alloy. The other ring, No. 1888/7, had an approximate 
composition : — manganese, 18 per cent. ; copper, 68 per 
cent. ; aluminium, 10 per. cent. ; lead, 4 per cent. These 
alloys unfortunately have poor mechanical properties and 
are "brittle and cannot be forged. Rings were cast from 
the material and turned in the lathe to the desired form- 
From the observations the following conclusions are 
drawn : — • ' 

(i) The alloy No. 1871, composed of copper, aluminium, 
and manganese in the proportion mentioned above, exhibits 
magnetic properties which are identical with those of a 
feebly ferro-magnetic material. {2) The magnetisation (or 
B, H) curve is of the same general form as that of u ferro- 
magnetic metal such as cast iron, and indicates that with 
a sufficient force, a state of magnetic saturation would 
most probably be attained. (3) The alloy exhibits the 
phenomenon of magnetic hysteresis. It requires work to 
reverse the magnetisation of the material and to carry it 
through a magnetic cycle. (4) The material has a maxi- 
mum permeability of 28 to 30, which is not greatly inferior 
to that of the values reaclicd for cobalt or a low grade 
of cast iron for small magnetic forces, and occupies a 
position intermediate between the permeability of the ferro- 
magnetic and the merely para-magnetic bodies, such as 
liquid oxygen and ferric chloride. (5) The material 
e:iibits, therefore, the phenomenon of magnetic retentivity 
and coercivity. It is not merely magnetic, but can be 
permanently magnetised. 

The authors are led by these results to conclude that the 
magnetic properties of this alloy must be based on a 
certain similarity of molecular structure with the familiar 
ferro-rnagnetic metals. 

Experiments on the magnetic qualities of the alloy No. 
1888/7 give results similar to those of the alloy No. 1871, 
For both alloys No. 1S71 and No. 1888/7 the hysteretic 
exponents are not very different, being respectively 2-238 
and 2-288, whereas the hysteretic constants are very 
different, being respectively 0-0005495 and 0-000776. It is 
clear, therefore, that both these alloys, although magnetic, 
have far greater hysteresis than pure iron, nickel, or cobalt 
for corresponding cycles of magnetisation. 

“ Note Supplementary to a Paper ‘ On the Radio-active 
Minerals/ ” By the Hon. R. J. Strutt, F.R.S. 

In a paper read before the society on February 28, the 
author directed attention to the fact that all thorium 
minerals, so far as could be ascertained, appeared to con- 
tain uranium and radium. Since then he has examined 
a nurnber of additional minerals, in order to test the 
induction further. The result has been quite confirmatory 
of the original conclusion. The author, in this further 
investigation, contented himself with determining the 
thorium and radium, for it may now be considered proved 
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that radium is a product of uranium, and it is much 
easier to establish the presence of radium by its emanation 
than to detect uranium bv chemical analysis. The experi- 
mental methods explained in the former paper weri^ 
employed. The results are as follows : — 


Mineral 

Locality 

Thorium 
oxide, 
per cent. 

Radium, 
millionths of 

1; per cent. 

Thorite 

Ceylon 

61 0 

1*00 

,, . ... 

Brevig, Sweden 

53*9 

0*81 

Monazite ... 

Johannesberg 

5 ’94 

I'06 

Alrite 

Raade Moss, Norway 

4*95 

I‘8t 

Xenotime ... 

» » > » 

3*89 

0-90 

Monazite ... 

N. Carolina^ 

3*79 

0*53 

, , ... 

Nigeria 

2*98 

3*7§ 

Anerodite? ... 

Ceylon 

2 '27 

1 9 -So 

Monazite ... 

Malay Straits j 

1*53 

4*02 

Fergusonite 

? 

1*31 

26*7 

Malacone ... 

Hitteroe, Norway ... 

1*15 1 

1-40 

Allanite 

Amherst Co., Virginia 

0-493 

1*08 

Yttrotantalite 

Ytterby, Sweden 

0*437 

5*56 

Polycrase ... 

? 

0-334 

0-36 

Zircon 

N. Carolina 

0-307 

0*34 

>9 

Virginia 

0-217 

0*52 


1 This consisted of pure grains of monazite, picked out from the 
commercial sand. 


Mathematical Society, June 8.— -Prof. A. R. Forsyth, presi- 
dent, and temporarily Prof. W. Burnside, vice-president, in 
the chair. — On the conditions of reducibility of any group 
of linear substitutions, and On criteria for the finiteness of 
the order of a group of linear substitutions : Prof. W. 
Burnside. In the first of these papers it is proved that 
a group of linear substitutions on a finite number of 
symbols is reducible if, and not unless, one or more linear 
equations holds between the coefficients of every substitu- 
tion of the group. In the second paper it is shown that 
in order that a group of lin(‘ar substitutions may be of 
finite order it is necessary that both the roal^ part and 
the imaginary part of every coefficient should He between 
two fixed assignable numbers, and this condition is 
sufficient. — On a class of many-valu(?d functions deliiKid 
by a definite integral : O. H. Hardy. The integral 


I . — . , . iiu 

ij 2C + X 

is a many-valued function of x having no singularities 
save x=o, and the behaviour of the function depends on 
the character of a and \ as rational, algebraic or trans- 
cendental numbers. In a number of cases the function 
can be represented in the neighbourhood of the singular 
point by a convergent combination of two divergent power 
series, — Informal communications were made as follows : — 
The first principles of Cauchy’s theory of functions : 
G. H, Hardy. — On differential equations whose integrals 
are expressible by partial quadratures : Prof. A. R. 
Forsyth. 

Royal Astronomical Society, June 9,— Mr. W. H. Maw, 
president, in the chair. — The discordant values of the 
principal elliptic coefficients in the moon’s longitude: P. H. 
Cowell. — Determination of heat radiation from the moon : 
the Earl of Rosse. The author had found that the lunar 
heat varied with the phase, that it was negligible at new 
moon, and attained its maximum at full moon. He con- 
sidered it a surface heat, not regularly reflected, but 
absorbed and re-emitted. Suggestions were made for 
future observations during lunar eclipses. Prof. Turner 
stated that the maximum at full moon might indicate 
that some of the heat was reflected. — The diurnal vari- 
ations of nadir and level of the Greenwich transit circle : 
Astranomer Royal. The variation of the level has a 
period of twenty-four hours, with a maximum about 6 a.m. 
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and a minimum about 6 p.m. The variations of nadir 
are much smaller, and* do not show any conclusive result 
except a discordance near 6 p.m. — On the determination 
of stellar proper motions without reference to meridian 
places : A. R. Hinks, — ^l"he meteors from Biela’s comet : 
\V. F. Denning: and Dr. Downing:. — General scheme for 
determinations of stellar parallax from photographs taken 
at the Cambridge Observatory : A. R. Hinks and Dr. 
H. N. Russell. A brief account was also given of results 
already obtained for the parallax of Lalande 21185 and 
-y Virginis. 

Zoological Society, June 6, — Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.— Specimen of a new 
bushbuck, which it is proposed to call Tragelaphus 
haywoodi, sp. n. : O. Thomas. Mr, Thomas also ex- 
hibited some mammals and birds from Japan obtained by 
a collector sent out by the society’s president, the Duke of 
Bedford, K.G., who proposed to further zoological science 
by having systematic collections made in that part of the 
world. Of the present series Mr. Thomas directed atten- 
tion to a fine marten, different from the true Mustela 
melampusj and which he proposed to call Mustela 
melampiis bcdfordij subsp. n, — On the intestinal tract of 
mammals : Dr. P. C. Mitchell. In the course of the last 
eight years, the author had taken every possible opportunity 
of studying the alimentary tract of mammals from speci- 
mens that had died in the society’s gardens, and had 
obtained additional material elsewhere, with the result that 
his investigations covered more than two hundred individuals, 
and included the greater number of the mammalian orders. 
— The natural history of western Uganda, deduced from 
observations and collections made by the author while 
acting as British Boundary Commissioner on the Uganda 
frontiers : Lieut. -Colonel C. Delme-Radcliffe. — Distribu- 
tion of Mexican Amphibia and Reptilia : Dr. H. Gadow. 
After a critical revision of the species recorded from Mexico, 
the author stated that he grouped them according to the 
prevailing physical features of' the country. It was found 
that Mexico had received its present fauna from both the 
northern and the southern continents. The northern 
immigrants had spread over high tablelands and moun- 
tains, whilst not a few species had descended into the hot 
lowlands, even into Central America and still further south. 
On the other hand, the southerners were divided by the 
plateau into an Atlantic and a Pacific mass, each having 
had time to modify many of its members according to the 
very different physical features. Scarcely any of these 
southerners had ascended the plateau, but they were not 
av(frse to ascending high outlying mountains. A com- 
parative list of species confined to high altitudes was given, 
and the conclusion arrived at, with the help of geological 
data and the fauna of the Antilles, was that the exchange 
between the north and south took place during the Miocene 
epoch, at which period alone the Antilles were connected 
with ' Central 'America. — ^New species of reptiles discovered 
in Mexico by Dr. H. Gadow : G. A. Boulengrer. — 
Batrachians and reptiles collected in South Africa by 
Mr. C. H. B. Grant and presented to the British Museum 
by Mr. C. D. Rudd : G. A. • Boulengrer. — Notes on the 
anatomy of the yellow-throated lizard, Gerrhoscmrus 
flavigularis : F. E. Beddard. — Notes on the cerebellum 
in the exanthematic monitor, Varamis cxanthcmaticus, and 
on the cerebral hemispheres in the Taraguira lizard, Tropi- 
duriis hispidus : F. E. Beddard. — ^The foetus and placenta 
of the spiny mouse, Acomys cahirinus : R. Assheton. 
— Some new Coleoptera fiom South Africa : Rev. H. S. 
Gorham. The beetles referred to were of the families 
Malacodermata, Cleridm, and Erotylida?, and had been 
collected by Dr. H, Brauns, of Willowmore, in Cape 
Colony, either at Willowmore or at Delagoa Bay in 1900 
or 1901, and indicated that the fauna of South Africa was 
rich in species of the two first families, and more so than 
had been- supposed in members of the latter family. One 
new genus was described. — Remarks on the supposed 
clavicle, of the sauropodous dinosaur Diplodocus : Baron 
Francis Nopcsa. 

Edinburgh. 

Royal Society, June’ 5. —Prof. Geikie in the chair. — The 
distribution of the nerve cells in the intermedio-Iateral tract 
of the dorso-lUmb'ar region of the human spinal cord : Dr. 
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A. Bruce. The region was found to extend from the end of 
the upper third of the eighth cervical to the lower extremity 
of the second or, perhaps, the upper part of the third lumbar 
segment, and to occur, not as a continuous tract, but as 
clusters or groups of cells, separated in some of the upper 
and lower segments by distinct intervals in which there 
were no cells, but in the greater part of the dorsal region 
b)' incomplete intervals in which there were present a 
small number of cells. The clusters appeared to be 
arranged in a manner characteristic more or less of each 
segment, attaining their maximum number in the third 
dorsal. The cells lay in the white matter behind the 
lateral portion of the anterior cornua in the eighth cervical 
and first dorsal segments; below that point they occupied 
the apex of the lateral horn, and from the lower part of 
the second dorsal region they occupied also the grey matter 
subjacent to the formatio reticularis, and occasionally ex- 
tending into the formatio reticularis itself. The clusters 
of cells in this, the reticular group, were frequently con- 
tinuous with those at the apex of the horn, and belonged 
undoubtedly to the same system. It vras found that the 
symmetry between the two sides of the cord was not quite 
complete. — The Tardigrada of the Scottish lochs : J. 
Murray. Twenty-one species were identified, of which 
six were considered new. It has been usual to distinguish 
species of Echiniscus by the number and arrangement of 
the spines and other processes, but in some of the species 
it was found that spines continue to increase in size at 
the moult, and that new ones may appear. Also one or 
two species lay eggs when hardly larger than larvae, and 
at successive moults thereafter lay more and larger eggs. 
In the study of the order there is, in fact, great need for 
careful tracing of life-histories. — Report on the Medusae 
found in the Firth of Clyde (190 1-2), and notes on the 
pelagic fauna : E. T. Browne. The report deals with 
thirty species of Hydromedusae and five species of 
Scyp’homedusae, most of which had not previously been 
found in the Clyde. The fauna is distinctly littoral. 
Important information as to the seasonal changes in the 
fauna was obtained. Medusae are very scarce in wdnter, 
and begin to appear about the middle of March. Most 
of the forms appear during summer, and begin to die off 
in September and October. The notes on the pelagic fauna 
contain an account of a number of miscellaneous animals 
found in the tow-net at different times of year. — Report on 
the free-swimming Crustacea found in the Firth of Clyde 
(i9oi-‘2) : Dr. T. Scott. The summer months were the 
best and richest for plankton in the Clyde, a characteristic 
feature of the summer being the vast quantities of diatoms. 

I During the winter months the plankton consists almost 
[ entirely of five species of copepods. — On a new method of 
I preparing esters : Dr. W. W. Taylor- The water fprmed 
by the interaction of the acid and alcohol was removed by 
the addition of benzene, and distillation of the ternary 
mixture of alcohol, benzene, and water. — Vanishing 
aggregates of determinant minors : Prof, W. H. Metzler. 

Paris. 

Academy of Sciences, June 13. — M. Troost in the chair. 
— ^The action of fluorine on the oxygen compounds of 
nitrogen : Henri Moissan and Paul Lebeau (see 
p. 183). — ^The moving shadows of the total eclipse of the 
sun of May 12, 1706 : G. Rayet. Reference to some re- 
marks of De Joly concerning the phenomena of moving 
shadows observed by him during the total eclipse of the 
sun, May, 1706. — On a solution of Monge’s problem re- 
lating to the equation /(dXj, = o with 

variable coefficients : M. Bottasso. — ^The measurement of 
the capacity of long submarine cables : M. Devawx- 
Charbonnel. The principle of the method consists of 
charging the cable and a condenser of known capacity 
placed in cascade, the capacity of the cable being deduced 
from the charge taken up by the condenser. The method 
has several advantages over those in current use, and has 
been applied with success to the cable recently laid between 
Brest and Dakar. — ^Thermoelectric power and the Thomson 
effect : M. Ponsot. — Pyrrhotine, ferromagnetic in the 
magnetic plane and paramagnetic perpendicularly to that 
plane : Pierre Weiaa. The atomic susceptibility of iron in 
pj-rrhotine, measured perpendicularly to the magnetic 
plane, is very near the atomic susceptibility of iron in 
paramagnetic bodies, — On the true atomic weight of 
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nitrogen : G. D. Hinrichs. The author gives his reasons 
for supposing that the atomic weights of the elements can 
be more accurately determined by calculation than by experi- 
ment. — On a mode of formation of acetol by the direct 
oxidation of acetone : M. Pastureau. By the oxidation 
of acetone in acid solution by hydrogen peroxide, the 
author shows that in addition to the peroxide already 
described by Baeyer and Villiger, acetol and pyruvic acid 
are always formed, the yield of the latter amounting to 
75 per cent, of the weight of acetone taken. The appli- 
cation of the reaction to higher ketones would appear to 
show that in addition to the ketone peroxide, the keto- 
alcohols and ketonic acids are always formed. — The action 
of sodium on the esters of the fatty acids : M. Bouveault 
and R. Locquin. By the action of sodium on a cooled 
ethereal solution of ethyl butyrate, the principal product 
is the keto-alcohol C3H7 — CO— CH(OH) — CgH^, a small 
quantity of dibutyryl also being obtained* — On some 
aromatic substitution" derivatives of ethjdene oxide : MM. 
Fourneau and Tiffeneau. The substituted ethylene 
R— CH—CHj is treated -with iodine and yellow mercuric 
oxide, and the iodohydrin thus obtained digested with 
powdered caustic potash. Details are given of the prepar- 
ation and properties of phenyl, benzyl, methoxyphenyl, and 
methylphenyl ethylene oxide. — ^The action of chloroacetic 
esters on the halogen magnesium derivatives of aniline : F. 
Bodroux> — On some compounds of azelaic acid : A. 
Bouchonnet. The preparation of the phenyl ester and of 
thioazelaic acid is described. — On sparteine and its reaction 
with methyl iodide : Charles Moureu and Amand Valeur. 
The authors have isolated from this reaction, besides the 
iodomethylate already known, an isomer, probably a 
stereoisomer, distinguished by its higher rotatory power and 
its solubility in water. — On the pyrolysis of gum lac : A, 
Etard and E. Wallee. — On the affinity of artificial colour- 
ing matters for conjunctive tissue : M. Curtis and P. 
Lemoult. A study of the various stains in use in histo- 
logical work from the point of view of their permanence. 
— On the reserve carbohydrates in evergreens : Leclerc 
du Sablon. — On a new banana tree of Madagascar : 
Pascal Claverie, The species described appears to be 
new, and is named by the author Afusa PerrierL — On 
O'idium lactis and the ripening of cream and cheese ; P. 
Maze. Remarks on a paper on the same subject by M. 
Arthaud-Berthet. — ^The ancient coastal lines of the Sahel 
d 'Alger: General de Lamothe. — On gladkaite, a new 
rock in dunite : I... Duparc and F. Pearce. Veins of the 
new mineral are found in the dunite mass on the river 
Wagran in the N. Ural. It is a silicate of iron, alumina, 
lime, magnesia, soda, and potash. — On the probable yield 
of the springs in the basin of the Seine during the second 
quarter of 1905: F. Launay and £. Maillet. 

New South Wales- 

Linnean Society, April 26. — Mr, T. Steel, president, in 
the chair. — Revisional notes on Australian Carabidse, 
part ii., tribe vi., Scaritini : T. G. Sloane. Critical 
observations and tabular lists are offered, and six species 
are described as new. — ^The . possible relationship between 
bacteria and the gum of Hakea saligna : Dr. R. Greig 
Smith. The conclusions to which this research has led 
are as follow (i) The gum of Hakea saligna is neither 
arabin, metarabin, nor pararabin. The hydrolytic pron 
ducts consist of reducing bodies that yield indefinite 
osazones, and are probably akin to the furfurolds of Cross, 
Bevan, and Smiths It is not pectin, although it approaches 
this substance in some respects.- (2) Of the bacteria 
occurring in the tissues of the plant, the most probable 
producer of the gum is one intermediate between Bad. 
acaciae and its variety Bad. metarabinumj but as we do 
not yet know that the host plant can alter a gum once 
formed by a bacterium, it cannot be said that the gum is 
produced by this micro-organism. — ^The origin of natural 
immunity towards the putrefactive bacteria : Dr. R. Greig 
Smith. The author shows :—(i) That there is a close 
analogy or identity between the production of bacteriolytic 
bodies and the digestion of food. (2) That bacteria do 
traverse the intestinal wall, and that negative experimental 
results regarding the same are untrustworthy, (3) That 
natural immunity, especially towards the bacteria that 
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normally inhabit the intestinal tract, is occasioned and 
maintained by the comparatively few bacteria which, in 
crossing the intestinal wall and possibly gaining access to 
the body fluids and organs, stimulate the cells to produce 
immune bodies. (4) That the agglutination of bacteria 
may claim a much more active part in the production of 
immunity than is generally supposed. — ^The probable bac- 
terial origin of the gum of linseed mucilage : Dr. R. Greig 
Smith. Following is a summai-y of the research : — (i) The 
gums of linseed mucilages vary in their chemical reactions, 
and, therefore, probably vai*y in their chemical constitu- 
tion. (2) The products of hydrolysis consist of galactose 
and reducing substances which yield indefinite osazones 
that are possibly akin to the furfurolds of Cross, Bevan, 
and Smjth. (3) The gum bacteria in the tissues of 
Linum are relatively very numerous, and consist chiefly 
of races of two species. (4) The chemical reactions of the 
gums from these are practically identical with the reactions 
of average linseed gum. (5) The gum of one of the bacteria 
is hydrolysed to galactose, and of the other to galactose 
and a reducing substance that yields an indefinite osazone. 
Both gums contain a large proportion of the furfuroid 
substances, (6) The gum formed by bacteria is probably 
altered by the plant into mucilage and other substances 
required in the plant economy. (7) A number of so-called 
Species of gum bacteria have probably one common origin ; 
the host plant can alter the nature of the gum product 
which influences the growth characters. 
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THE RACE OF THE EARTH. 

The Face of the Earth (Das AntJitD der Erde). By 
Prof. Eduard Suess. Translated by Dr. H. B C. 
Sollas, under the direction of Prof, W. J. Sollas, 
F.R.S. Vol. i. Pp. xii-f6o4; illustrated. (Oxford: 
Clarendon Press, 1004.) Price 25s. net. 
pNGLISH-SPEAlxING geologists vAll be grateful 
to Dr. Hertha Sollas and the Clarendon Press 
for this excellent translation of the first volume of the 
work which has probably had the deepest influence 
on geological thought since the publication of LyelPs 
Principles.” No higher complimeift could be offered 
to such a book than that, twenty years after its publi- 
cation, it should be worth while to issue 'a translation 
without amendment, comment, or other addition than 
the author’s charming letter of introduction. This 
fact is all the more striking as this volume is mainly 
a description of the geology of the mountains of the 
world, and it describes areas of which comparatively 
little was known in 1S84. As Prof. Suess remarks in 
his introduction, the reader will meet here and 
there in the two first volumes with a description 
already antiquated.” Thi.s matters the less since we 
have already an excellent French edition, which has 
been brought up to date by abundant references to 
recent literature, and been illustrated by an additional 
series of maps. The example of the French trans- 
lators has not been followed, perhaps ’ from the senti- 
mental feeling that as this work is now one of the 
recognised classics of geolog\% it should be rendered 
into English exactly as it came from the hands of 
the master. This decision will no doubt increase 
the value of the Oxford edition to future geologists, 
though it may detract somewhat from its immediate 
educational usefulness. The absence of the extra 
maps is an especial drawback to British students, 
since many of the place-names used are synonyms or 
transliterations not usually adopted in British atlases. 
Anything that lessens the educational value of this 
edition is regrettable, as Suess's work is such 
magnificent educational material. Prof. Suess ’s 
method is to give the detailed evidence upon which he 
relies; and his readers have the pleasure of working 
up to the conclusions by the path the author trod. 
\\’e see his mental process as well as read his results. 

This volume opens with a brief statement of some 
of the geographical homologies which it is the object 
of the whole work to explain. Prof. Siiess dismisses 
*ail geometrical^ plans of the earth, such as Elie de 
Beaumont’s famous Pentagonal reseau, as mislead- 
ing Wills-o ’-the- wisp. He fully realises that the first 
essential to an explanation of the present distribution 
of oceans and- continents is a competent comparison 
of the facts. As he says, a detailed comparison of 
observations is necessary before an attempt be made 
to formulate laws. Suess declines hints as to 
probabilities from geodesy, and he distrusts specula- 
tion as to the hidden parts of the earth. So he studies, 
with exquisite care, those deeper parts of the crust 
which have been brought to the surface in the expo^d 
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roots of mountains, or which are opened to view by 
the work of the miner. The two parts of this volume 
are devoted to a study of the movements in the crust 
of the earth, and to a description of the mountain 
system of the world, excluding Australia and some 
parts of other continents. Prof, Suess concludes from 
his synthetic study of this wide range of material 
that the earth’s crust is disturbed by movements of 
two different kinds; firstly, the folding and crumpling 
of belts of the earth’s crust by lateral pressure; and 
secondly, the foundering of the crust owing to the 
withdrawal of underground support, consequent on 
the radial contraction of the globe. Before Suess ’s 
time it was usual to regard the distribution of land 
and water as determined by the uplift as well as the 
sinking of wide regions. But according to Suess, 
regional uplifts have ne\'er yet been proved, and, 
excepting perhaps to some local extent, he regards 
them as impossible. An actual uplift of the surface 
of the western coast of South America was said to 
have resulted from the earthquakes of 1822 and 1835. 
The uplift of the latter was described by Darwin; 
but Prof. Suess discusses the evidence and dismisses 
it as wholly inadequate. Any horizontal uplift being, 
according to Suess, impossible where horizontal 
marine beds, beaches, or shore-lines occur above sea 
level, they must be explained by the lowering of the 
sea, and not by the uprise of the land. Prof. Suess 
does not hesitate to believe, on the evidence of the 
plateaus of the Rocky Mountains, that the sea level 
i once stood 30,000 feet higher than at present. If 
Prof. Suess were to discuss the possibility of regional 
uplift at the present time, he would have to deal with 
much weightier evidence than any which he had 
against him in the year 1884. For the secular uplift 
of the lake regions of the United States is better 
established than any of the supposed earthquake 
elevations of Chili. Moreover, the doctrine of isostasy 
gives better reason to believe in its possibility. The 
pendulum work in the Rocky Mountains has rendered 
it at least possible, that isostasy may account for the 
horizontal deposits of the high plateaus, which Prof. 
Suess has described in one of the most brilliant 
chapters of this volume. 

Regional uplifts, however, being dismissed by Prof. 
Suess, it follows that the main influence in shaping 
the continents has been the subsidence of wide tracts 
of the earth’s surface beneath sea level. The great 
ocean basins, and those of the Mediterranean, the Black 
Sea, and the Caribbean Sea, represent sunken areas 
of the earth’s crust; and foundering to a less depth 
has caused the rift valleys of Ethiopia, of the Rhine 
and of Australia, and the basins of Suabia and 
Franconia, The cause of such subsidences is deep- 
seated, whereas the crumpling of the long, narrow 
belts that form the folded mountain chains is due 
to comparatively superficial action. The two modes of 
movement may act in the same area at different times. 
Thus vertical subsidences may destroy the continuity 
of a folded mountain chain; thus the present form of 
the Sasin Ranges of Utah and Ne\^ada is dqe to the 
breaking up, by Cairiopic subsidences, of a series 
of ranges formed by ■ earlier, post- Jurassic folds. 
Similarly thO; dutlines of the contiherits, even when 
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dependent upon the course of mountain chains, are 
embayed where the sea has flowed over foundered 
blocks. The vertical relief of the continents is 
determined mainly by subsidences, by the resistance 
of great blocks of strata which remain as plateaus 
high above the general level of the country, and by 
the crumpling of bands into mountain chains. The 
course of such crumpled bands is very sinuous, because 
they have to adapt themselves to the passive resistance 
of stronger blocks of the crust; they curve round the 
margins of the resistant masses, on to the edges of 
which they may be overthrust. Suess follows, for 
example, the course of the great Alpine mountain 
system from its western end in southern Spain, 
through the Atlas Mountains of Africa, along the 
the Apennines through Italy, across central Europe 
ns the Alps and Carpathians, and then through the 
great curve around western Roumania and Servia 
into the Balkans. Its continuity eastward has been 
broken by the recent foundering of the Black Sea; 
but the Alpine system is continued through the Crimea 
and the Caucasus, and after another gap, caused by 
the subsidence that formed the southern basin of the 
Caspian, it is continued across Asia through the 
Himalaya and the chains of Burma into the islands 
of Malaysia. Suess explains the sinuous course of 
this folded band by tracing its dependence upon the 
unfolded blocks, against which it has been pressed- 

The theory of the permanence of oceans and con- 
tinents inevitably receives slight consideration from 
Prof. Suess. He does not trouble us with the a priori 
arguments on this question. He simply tells us the 
contemporary evidence as to the actual age of the 
continents. Thus he points out that in the Cretaceous 
period North America was not; but it had come into 
existence at the beginning of the Laramie period, and 
has lasted ever since. Similarly the Indian peninsula 
and Africa south of the Atlas are remnants of the 
Mesozoic plateau-continent of Gondwanaland, which 
has been severed into two by the foundering of the 
Indian Ocean in late Cainozoic times. 

Consideration of Prof. Suess’s work inevitably 
suggests a comparison with that of Lyell. Suessism 
is sometimes regarded as a rival school to Lyellism. 
But Suess’s essential doctrines are a development of 
Lyell’s views rather than being in direct opposition 
to them. Lyell, for instance, attacked the belief that 
volcanoes are craters of elevation ; but, in the 
necessary darkness of the days before Sorby’s in- 
genuity had rendered microscopic petrology possible, 
he retained his belief in an axis of elevation for the 
mountain chains, Suess has now taught us that the 
axes of elevation of mountain chains must follow von 
Buch’s craters of elevation of volcanoes. Even in re- 
gard to what is sometimes considered as Prof. Suess ’s 
arch heresy— his acceptance of great variations in the 
ocean level— he is opposed to ultra-Lyellists and not 
to Lyell. The following passage from the “ Prin- 
ciples ” shows that, with Lyell, Ordnance Datum was 
not a fetish ir— 

“This opinion is, however, untenable; for the sink- 
ing down of the bed of the ocean is one of the means 
by which the gradual submersion of the land is pre- 
vented. The depth of the sea cannot be increased at 
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any one point without a universal fall of the waters, 
nor can any partial depositions of sediment occur 
without the displacement of a quantity of water of 
equal volume, 'which will raise the sea, though in an 
imperceptible degree even to the antipodes. The 
preservation, therefore, of the dry land may sometimes 
be effected by the subsidence of part of the earth’s 
crust (that part, namely, which is covered by the 
ocean), and in like manner an upheaving movement 
must often tend to destroy land; for if it renders the 
bed of the sea more shallow, it will displace a certain 
quantity of the water, and thus tend to submerge low 
tracts.” 

One chief difference between Suess and Lyell is that 
Lyell was naturally inclined to exaggerate the import- 
ance of local earth movements. Prof. Suess, with the 
benefit of a much wider knowledge than was possible 
to Lyell, and equal intellectual insight, realises that 
the geological systems are defined, not by independent 
local movements, but by changes that are world-wide 
in scope. Suess ’s views are not essentially opposed 
to the uniformity, which Lyell established, in opposi- 
tion to the preceding belief in catastrophes of 
extraneous origin. Suess and Lyell both teach us that 
geological changes are due to causes that are still in 
action. Geographical evolution, like organic evolu- 
tion, has not been interrupted by external influences 
or unnatural catastrophes; but it does not necessarily 
follow that the rate of progress has been uniform. 
There have been periods of geographical revolution 
due to a rush of movements, that relieved stresses pro- 
duced by long periods of slow change. Such dis- 
turbances affect the whole world; and it appears 
probable that the correlation of strata in distant 
regions will depend on palaeontology only for general 
homotaxis, and on the events of physical geology for 
the determination of exact synchronism. 

A second difference between Lyell and Suess is that 
the former attached a, pei'haps, exaggerated belief to 
the importance of denudation in modelling the surface 
of the globe. His own studies lay in lands wherein 
denudation has been more powerful than recent earth 
movements. The sub-title of his “ Principles ” — 
“ the Modern Changes of the Earth and its In- 
habitants Considered as Illustrative of Geology ” — 
shows his point of view. He taught men that the 
common geographical features of Europe and Eastern 
America were due to the long-continued operation of 
slow and still active forces ; but he did not fully realise 
that, elsewhere, the major geographical features are 
the direct expression of recent disturbances of the 
crust. 

As to the cause of the distribution of these dis- 
turbances Prof. Suess has not yet given us his full 
explanation, and in this volume he rightly held such 
questions premature. But it is now possible, mainly 
thanks to his work, to trace one controlling factor in 
the existing plan of the earth — the alternation of 
periods of spheroidal recovery due to the earth’s rota- 
tion, with periods of deformation due to the shrink- 
ing of the earth’s internal mass. This factor promises 
the clue to the periodicity of geological events, to the 
general world-wide correspondence in the geological 
formations, and to the distribution of the folded bands 
and foundered blocks of the earth’s crust. 

J. W. G. 
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THE "N" RAYS. 

*4 Collection of Papers communicated to the Academy 
of Sciences, ‘with Additional Notes and Instructions 
for the Construction of Phosphorescent Screens. 
By Prof. R. Blondlot Translated by J. Garcin. 
Pp.' xii + S3. (London: Longmans, Green and Co., 
1905.) Price 35. 6d. net. 

T he 72 -rays, so called because the first 

announcement of their existence came from 
Nancy, have attracted the attention of physicists and 
physiologists all over the world; but the peculiarity 
about them is that the phenomena said to be pro- 
duced b\" these rays when they fall on a slightly 
fluorescing screen have been observed chiefly in France 
by Prof. Blondlot and others of his school, while 
many experienced observers in Germany, America, 
and England have wholly failed to obtain a satis- 
factory demonstration even of their existence. The 
reason is that the so-called proof of their existence 
depends, not on objective phenomena that can be 
critically examined, but on a subjective impression on 
the mind of the experimenter, who sees, or imagines 
he sees, or imagines he does not see, a slight change 
in the degree of luminosity of a phosphorescing 
screen. It is true that, more than once, a photo- 
graph has been taken of such a screen supposed to 
be unaffected and contrasted with a photograph of 
the same screen when it was supposed to be affected 
by the rays, with the result that the patch of luminous 
surface appears to be a little brighter in the latter 
case than in the former. Even this photographic 
evidence, however, is unsatisfactory^ as a slight differ- 
ence in the time of exposure or in the method of 
development would readily account for the apparent 
contrast. 

Yet, in this little book, we have a reprint of Prof. 
Blondlot ’s original papers, in which experimental 
evidence is adduced, with a wonderful appearance of 
accuracy in detail, of the polarisation of the rays, of 
their dispersion, of their wave-length, and of other 
physical phenomena attributed to them. Prof, Blond- 
lot’s experiments are well contrived, and they give 
every appearance of being arrangements by which 
accurate data should be obtained ; but in every 
case the ultimate test is the subjective one made on 
the mind of the observer as to whether a spot 
of slightly phosphorescent surface becomes more 
luminous or not. The ?2-rays, according to Prof. 
Blondlot, are a new species of light, light, however, 
which only affects the retina with the aid of a fluor- 
escent substance. They traverse many metals, black 
paper, wood, - &c. They cannot pass through sheet 
lead, but they pass readily through aluminium. They 
influence not only a fluorescent substance, but the 
^park of an induction coil. They can be reflected 
from a polished glass surface or from a plate of 
polished silver. They have a kinship wdth well known 
radiations of a large wave-length. They exist in 
solar rays- Produced from an Auer burner they can 
be focused by a quartz lens; the lens itself may even 
become a source of w-rays. 

Calcium sulphide can store up the rays, w^hile 
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aluminium, wood, dry or wet paper cannot do so. 
Ordinary light, when it falls on the retina, causes a 
more luminous sensation when accompanied by 
72-rays. Bits of wood, glass, rubber, &c., emit 
the rays when compressed. Bodies in molecular 
strain, like Rupert’s drops, hardened steel, &c., emit 
the rays. An old knife, found in a Gallo-Roman 
tomb, equally with a new knife, sends out rays. 
There are other rays also, w'hich must be called 
72.j-rays, which are emitted from a Nernst lamp. These 
diminish the glow of an induction spark. Ethylic 
ether, when brought to a state of forced extension,” 
emits the /2^-rays, &c. 

To see all these wonderful phenomena the e3^e must 
be not only kept in the dark for a considerable time, 
but it must be specially trained. A. Broca states that 
in his own case it required practice for six weeks 
before he could see the effect of the rays. The eye 
must be adapted not only to darkness, but to very 
feeble light. The mind must be free, so as to con- 
centrate itself on the obsen'ation to be made. These 
seem to be admirable arrangements for obtaining an 
illusive subjective impression ! It is said that MM. 
d'Arsonval and Mascart have also obser\’ed some of 
the phenomena. Many other French observers, with 
less weighty names, have also been cited as witnesses. 
The general body of men of science are doubtful, as 
they cannot receive evidence of such a strangely sub- 
jective character, while not a few, and the writer 
places himself in this category, are of opinion that 
W’hile they do not for a moment reflect on the hona 
fides of the French obser\'ers, they hold that these 
observers have been the subjects either of an illusion 
of the senses or a delusion of the mind. 

John G. McKendrick. 


THE SCIENCE OF EDUCATION. 

School Teaching and School Reform. By Sir Oliver 
Lodge. Pp. viii+171. (London: Williams and 
Norgate, 1905.) Price 3s. 

T ’HE science of education is as yet rudimentary and 
ill-defined. So little has it developed, indeed, that 
many schoolmasters deny its existence. An art of educa- 
tion they recognise, and that they claim to practise. 
Teachers, it is urged, are born, not made, and pro- 
fessional training is useless- Yet it is the possibility 
of the future existence of a complete science of educa- 
tion which is the inspiring belief of the best modern 
educators. These teachers are novr approaching the 
problems of the class-room and the difficulties of 
school organisation as subjects for investigation and 
experiment by scientific methods, and there is every 
reason for hopefulness in the results which have been 
obtained in recent years. 

The formulation of the fundamental principles of a 
complete science of education will probably be the 
work of some great educationist as yet unborn, who 
w'ill be able from the educational material at his 
command to extract the essentials and to weave them 
into living generalisations round w’hich the science 
will crystallise into an orderly and harmonious whole 
To the elucidation of such a science many worker? 
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must contribute, and to ensure success men both 
familiar with science and aware of the difficulties with 
which teachers have to cope must lend their aid. It 
is for this reason we welcome these lectures by Sir 
Oliver I.,odge, representing ns they do the experience 
gained by a man of science in many departments of 
work. 

The lectures range over a great variety of topics, 
and the subjects are presented with but little arrange- 
ment. But informal and disconnected though they 
are, the chapters will cause earnest teachers to re- 
consider their methods, and strenuously to strive after 
the. improvements adumbrated. Sir Oliver Lodge 
rightly affirms that the two most important questions 
for educators to-day are, “ What subjects should be 
selected for teaching? ” and “How should they be 
taught? ' But these are precisely the problems 
teachers have had to face since the Renascence, and 
•we seem little nearer solutions than were the 
‘educators of three hundred years ago. A complete 
answer to the questions propounded will remain im- 
possible until psychology has demonstrated the precise 
stages in the growth of the immature human 
intelligence and determined what instruction will assist 
best each step of such development. For psychology 
to accomplish this task many carefully planned 
•experiments, carried out by practical teachers imbued 
with the scientific spirit, are necessary, and the results 
arrived at must be chronicled and subjected to the 
most searching criticism. 

Mere expressions of opinion will not greatly assist 
the coming of the new science. What is wanted is 
’investigation. If the man of science will cooperate 
with the practical schoolmaster, there is no I'eason 
why it should not be possible to answer the two vital 
■questions re-stated by Sir Oliver Lodge. But it is 
imperative that we formulate, after exhaustive dis- 
cussion, clearly defined problems to be put to the test 
of e^^perience in schools, and that when we have 
agreed upon the results we act upon them. It is in 
this direction that the most fruitful work for educa- 
tion is to be done. 

It is unnecessary to summarise the contents of the 
lectures before us. It is sufficient to say they touch 
upon the whole field of education. Sir Oliver 
Lodge is always suggestive, and his obiter dicta may 
■be commended to the attention of men of science and 
school teachers alike. Of all the subjects calling for 
scientific study and research, the education of the 
young is the most important. This deserves pre- 
eminently to occupy the serious attention of all who 
:desire the well being of the human race. A. T. S. 


BRITISH BIRDS, 

British Bird Life. By W. Percival Westell. Pp. 
xxxv+338. (London: T. Fisher Unwdn, 1905.) 
Price 5^. 

T he wearisome procession of books on British 
birds still drags on — a long train of volumes, 
all of necessit}^ telling the same tale, and for the most 
:part badly. The laboured apologies which most of 
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these weaklings bring with them show, indeed, that 
their respective parents realise how slender is the 
chance of their finding favour even at the hands of a 
public proverbially long-suffering. Yet still they 
come. 

The present volume endeavours to justify its exist- 
ence on the pica that “ there is need for a work 
entirely devoted to those species which nest amo 77 ^si 
us year by year . . and yet a number of species 
are included in this book which, on the author’s own 
admission, do not breed with us year by year. Such 
are the Canada goose, little owl, golden oriole, 
hoopoe, and fire-crested wren. To these may be 
added the white-tailed eagle, spotted crake, roseate 
tern, and quail ! On the other hand, there is reason 
to believe that the snow-bunting — included in this 
book — nests annually in Scotland, yet this fact is not 
even hinted at. 

No more trustworthy are the author’s statements 
as to “ where our summer migrants spend the 
winter.” 

While we heartily agree with much that Mr. 
Westell has to say on the subject of the relentless 
persecution which of late years has been meted out 
to the birds of prey, we must protest against the 
hysterical notions of justice which he expresses in re- 
gard to a case wherein four men were fined thirty 
shillings apiece for taking a nest of young peregrines 
“ A good dose of the cat,” he contends, “ or imprison- 
ment without the option of a fine, would probably 
have had a better effect than a fine of a few 
shillings ” ! 

As touching this same species, the author gravely 
assures us that falconry is “ a very costly hobby, even 
the most ordinary Hawks used for falconry costing 
as much as lool. apiece. They require the most 
careful attention, and it is difficult to get men 
qualified to take charge of them under a salary of, 
say 200Z. a year. ” 

The photograph purporting to be that of a sparrow 
hawk is really a picture of a kestrel. 

At times Mr. Westell becomes ecstatic, and, blinded 
by the intensity of his emotions, rushes onwards re- 
gardless of obstacles — even of the rules of grammar 
— as witness the peroration which forms the con- 
cluding paragraph of his book ; — 

“ For the good most birds do, for their cheery 
voices and winning ways, their charming forms and 
delicate colouring, their beautifully woven nests and 
exquisite eggs, their fairy-like flight, and other 
interesting characteristics, I appeal to my readers to 
study them with a bloodless intention, and to 
endeavour to learn practical lessons from their in- 
dustry and devotion to their young; to study them 
as animate beings, and not as gazed upon as wretched 
caricatures of bird-life too often found in Museums 
and collections, and to endeavour to be of some 
service in specially inculcating and fostering within 
young and growing children an intelligent love for the 
bird life of our country ”11 

This book is profusely illustrated, partly by photo- 
graphs, some of which are very pleasing, and partly 
by “ original ” drawings, all of which ,are bad. 

W. P. P. 



June 29, 1905] 


NATURE 


197 


OVR BOOK SHELF. 

Riding and Driving. (American Sportsman's 
Library.) By E. L. Anderson and P. Collier. Pp. 
xiii-f44i; illustrated. (New York: The Macmillan 
Company; London: Macmillan and Co., Ltd., 
1905.) Price Ss. 6d. net. 

lx almost all books on subjects connected with 
animals there is a growing tendency at the present 
day to introduce something concerning the natural 
history of the species under consideration. Too often 
in this country such remarks betray an insufficient 
knowledge of zoological science on the part of the 
writer, but this failing is seldom noticeable in 
American works. In the present volume, truth to 
say, there is some matter for criticism in Mr. Collier's 
remarks on the origin of the horse on p. 169, more 
especially in regard to the sense given to that much 
abused word “prehistoric.’’ On the other hand, the 
author furnishes some ver\" interesting information 
with regard to the early history of the European 
horse in America. In the first place he refuses to 
credit the theory that the horses seen by Cabot in 
La Plata in 1530 were indigenous. Secondly, he 
shows that the horses which have run wild in Mexico 
and South America are the descendants of Spanish 
barbs, and therefore of the same blood as the English 
thoroughbred. This is very important in view of a 
fact recently communicated to the present writer by 
Mr. Yearsley, the well known surgeon, namely, that 
an Argentine horse living some years ago had a 
functional “ larmier,” or tear-gland, on each side of 
the face. 

To review the work before us from its own special 
point of view would obviously be out of place in this 
Journal, and it must therefore suffice to say that it 
appears, so far as we are capable of judging, to 
maintain the high standard of excellence set in the 
earlier volumes of the same series. Riding falls to 
the lot of the first-named of the two authors, while 
Mr. Collier is responsible for the section on driving. 
The numerous reproductions from photographs are 
almost life-like in their sharpness and definition, 
although it must be confessed that some of them do 
not convey by any means a pleasing idea of the 
manners and disposition of the American saddle- 
horse. R. L. 

Der Ocschinensce im Berner Oberland, By Max 
GroH. Pp. vi + yS; illustrated. (Bern: Haller ’sche 
Buchdruckerei, 1904.) 

This pamphlet, an extract from the nineteenth 
volume of the Berne Geographical Society, is the 
result of a careful study of the Oeschinensee at 
intervals from 1901 to 1903. Nestling at the foot of 
the limestone precipices of the Blumlisalp group, 
about 5200 feet above sea-level, and reflecting like 
a mirror the snows of their highest peaks, its 
romantic beauty makes it a favourite resort of visitors 
to Kandersteg’ on the northern side of the Gemmi 
Pass. 

Herr Max Groll’s memoir is a valuable contri- 
bution to physical geography. After some pre- 
liminary information about the position and surround- 
ings of the lake, which lies roughly along the strike 
of Eocene and Cretaceous limestones, and about 
other matters of a topographical character, he de- 
scribes its banks and basin, its dimensions and 
contents, its variations in level, the tran^arertcy; 
colour, and temperature of its waters, the amount 
of mud yearly deposited, and adds a note on the 
literature. 

Of these topics, the form of its basin is, perhaps, of 
most general interest, and of that Herr Groll gives 
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an excellent map and sections plotted from numerous 
soundings. Its dimensions, of course, vary somewhat 
with the season, the greatest length and breadth (in 
summer) being 1750 and 950 metres, w-hen its greatest 
depth is 56.6 metres; in winter it is about 200 metres 
less one way and 100 metres the other, and shallower 
by 15 metres. Under the former conditions its cubical 
content is estimated to be forty million metres. Its 
bed deepens at first rather rapidly, a circular diagram 
of the progressive depth reminding us of an ordinary 
dinner plate. The ring in which the drop is from 
o to 50 metres is barely an inch wide; the radius of 
the remainder, w’hich nowhere attains 57 metres, is 
almost an inch and a half, or, on a rough estimate, 
about half the lake bed is not less than 50 metres 
deep. The shallowing is rather more gentle on the 
western than on the eastern or Blumlisalp side. Near 
the middle part of this, the 50-metre contour comes 
rather near the cliffs, those less than 30 metres being 
closely crowded. This would be yet more con- 
spicuous but for a fan of debris at the south-east 
angle. The lake, in fact, lies in a kind of corrie 
at the head of a mountain glen, and it is held up by 
a natural dam which has been formed by bergfalls 
from the rocky spurs about a mile below the cliffs at 
its head. Thus its history is to a considerable extent 
par -llel with that of the Lago d'Alleghe, near Caprile, 
in the Dolomites. 

Manual of the Trees of North America (exclusive of 

Mexico). By C. S. Sargent. Pp. xxm*f826. 

(Boston and New York : Houghton, Mifflin and 

Co., 1905.) Price 6 dollars. 

The manual under notice embodies the most recent, 
exhaustive, and detailed account of the trees of North 
America (exclusive of Mexico). It cannot fail to be 
of the greatest value to students of botany and 
forestn', as it brings into available form all the in- 
formation concerning the trees of North America 
which has been gathered at the Arnold Arboretum 
during the last thirty years. As the author points 
out in the preface, there is probably no other region 
of equal extent where the indigenous trees are so 
well known as those of North America, but in spite 
of this fact much investigation yet remains to be 
done as regards their sylvicultural requirements, and 
also the diseases to which they may be liable. 

The object of this volume is to stimulate further 
inquiry into the cultivation requirements and diseases 
of forest trees. The classification adopted is that of 
Engler and PrantTs “ Die naturlichen Pflanzen- 
familien.” At the beginning of the book a synopsis 
of the families of the plants described is given. This 
is followed bv a very useful analytical key to the 
families based on the’ arrangement and character of 
the leaves, which will enable the student readily to 
determine the family to wffiich any North American 
tree belongs. In the text a full description of each 
family is given, and also a conspectus of the genera 
based on their mor^ salient and easily made out con- 
trasting differences. Under each genus a similar 
conspectus of the species is given by which the exact 
name of the tree may’ be finally determined. 

The frontispiece consists of a map of North America 
showing the eight principal regions of arborescent 
vegetation, each of which is indicated by a letter, and 
in the conspectus above referred to a letter occurs 
after the name of each species, thus indicating the 
region in which the tree grows. This is a further aid 
in determining any given species provided the region 
from which it comes is already known. 

A valuable feature of the book is the numerous 
illustrationsj which number between six and sev’en 
hundred, frohi drawings by Mr. Faxoii, 



NA TURK 


[June 29, 1905 


198 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature, 
No notice is taken of anonymous communications.] 

Number of Strokes of the Brush in a Picture. 

The number of strokes of the paint brush that go to 
making a picture is of some scientific interest, so I venture 
to record two personal experiences. Some years ago I 
was painted by Graef, a well known German artist, when, 
finding it very tedious to sit doing nothing, I amused 
myself by counting the number of strokes per minute that 
he bestowed on the portrait. He was methodical, and it 
was easy to calculate their average number, and as I knew 
only too well the hours, and therefore the number of 
minutes, I sat to him, the product of the two numbers gave 
what I wanted to learn. It was 20,000. A year and a 
half ago I was again painted by the late lamented artist 
Charles Furse, whose method was totally different from 
that of Graef. He looked hard at me, mixing his colours 
the while, then, dashing at the portrait, made his dabs so 
fast that I had to estimate rather than count them. Pro- 
ceeding as before, the result, to my great surprise, was 
the same, 20,000. Large as this number is, it is less than 
the number of ,, stitches in an ordinary pair of knitted 
socks. In mine there are 100 rows to each 7 inches of 
length, and 102 stitches in each row at the widest part. 
Two such cylinders, each 7 inches long, would require 
20,000 stitches, so the ^ocks, though they are only approxi- 
mately cylinders, hut much more than 7 inches long, would 
require more than that number. 

The following point impressed me strongly. Graef had 
a humorous phrase for the very last stage of his portrait, 
which was “ painting, the buttons.” Thus, he said, ” in 
five days’ time I shall come to the buttons.” Four days 
passed, and the hours and minutes of the last day, when 
he suddenly and^ joyfully exclaimed, ” I am come to the 
buttons.” I watched at first with amused surprise, 
followed by an admiration not far from awe. He poised 
his brush for a moment, made three rapid twists with 
it, and three well painted buttons were thereby created. 
The rule of three seemed to show that if so much could 
be done with three strokes, what an enormous amount of 
skilled work must go to the painting of a portrait which 
required 20,000 of them. At the same time, it made me 
wonder whether painters had mastered the art of getting 
the maximum result from their labour. I make this re- 
mark as a confessed Philistine. Anyhow, I hope that 
future sitters will beguile their tedium in the same way that 
I did, and tell the results, F. G. 


The Hydrometer as a Seismometer. 

A SHORT time ago (Nature, May 25) I directed attention 
to a misconception which seemed to prevail among 
seismologists as to the behaviour of a spirit-level. It maj 
perhaps be useful to point but another fallacy, also of ar 
elementary hydromechanical nature, involved in some o1 
the unsuccessful attempts to record vertical motion. 

It was first proposed by Dr, Wagener, we read,^ tc 
record vertical disturbance by means of a floating buo\ 
free to rise and fall in a vessel of water. The buoy was 
to provide a steady point when the vessel suffered a vertical 
disturbance. The device was improved, we are told hi 
Prof. Thomas Gray, who gave the buoy the form of £ 
hydrometer with only a slender stem projecting above th< 
surface of the water. Prof, Milne experimented with hot! 
forms ; but even with the hydrometer form, adjusted to t 
state of the most sluggish stability, several earthquakei 
left no record of vertical motion. The instrument wa< 
abanaoned as not sufficiently powerful to be self 
registering. 

But the theory involved in these attempts is entireh 
fallacious. Any body, be it buoy or hydrometer, floatim 

n liqiiid suffers no displacement whatever relatively t< 
the liquid when the containing vessel is moved vertically 
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The whole moves as one rigid system. More generally, it 
may be claimed that any system which is in statical 
equilibrium, and which would remain undisturbed despite 
a change in the value of gravity, may suffer a vertical 
displacement of its supports without any relative dis- 
turbance of its parts. The whole of such a system moves 
as if rigid when displaced vertically. Of such a kind is 
the hydrometer floating in the vessel filled with liquid ; of 
the same kind, also, is a common balance with equal 
weights in the two scale-pans. These two systems present 
a true dynamical analogy, and are equally useless for 
detecting vertical, disturbance. A spring supporting, a load, 
on the other hand, or any form of apparatus the potential 
energy of which is partly elastic, is not of this class, and 
is available as a seismometer for vertical motion. It 
would seem as though a false analogy between the hydro- 
meter and the spring balance had led to the fallacy in 
question. 

The spirit-level (if my previous contention is conceded) 
is sensitive alike to each of two kinds of disturbance 
between which it was expected to discriminate. The hydro- 
meter, on the other hand, is insensitive to the very dis- 
turbance which it was designed to record. The freezing 
of the water, indeed (contemplated as an inconvenient 
contingency with the proposed instrument), would, very 
precisely, make no difference at all in its behaviour. The 
instrument has, it is true, been long superseded ; but the 
false principle involved remains as a source of grave con- 
fusion for the unwary reader of scismological writings. 

It may be remarked that violent earthquakes have been 
known to damage the rigging of ships in a neighbouring 
harbour, and to jerk guns from the decks, without any 
visible movement of the water. Assuming the correctness 
of the view now urged, a sudden alteration of sea-level 
would completely account for this. The ship is not in any 
way spring-borne for such a displacement, but may be 
subjected to a vertical impulse of any degree of severity. 

It should be added, also, that a severe shock of earth- 
quake is credited ^ with having disturbed a hydrometer 
instrument to the extent of i-i mm. If the onus of ex- 
planation rests with me, I can only suggest that the effect 
(if really caused by vertical motion at all) may perhaps 
have been due to the elasticity of the walls of the contain- 
ing vessel or of the hydrometer. G. T. Bennett. 

Emmanuel College, Cambridge. 


The Pressure of Radiation on a Clear Glass Vane. 

In an article on The Elimination of Gas Action in 
Experiments on Light Pressure,” read before the American 
Physical Society in December, 1904, and published in the 
Physical Review, May, the writer made the following 
statement : — ” A thin vane of clear glass, accurately 
vertical and mounted radially, may be used to advantage 
to demonstrate light pressure. If the light has been 
filtered through several thicknesses of glass there will be 
but little absorption by the thin vane and its two surfaces 
will be warmed nearly equally. Consequently the radio- 
metric effect will be small. The reflection of the radiation 
at the two surfaces will make a difference of about 16 per 
cent, between the energy in front of and behind the vane. 
Hence the light pressure will be about one-sixth of that 
due to the same light beam falling upon a black surface. 
The throws for such a vane had only about a ten per cent, 
variation in a range of air pressures from about 10 mm. 
to 200 mm, of mercury.” 

Although a large number of observations had been taken 
on both clear glass and silvered glass vanes, the data 
were not published at that time. It was then felt that the 
elimination of gas action was the important point, and 
the final statement in the paragraph quoted, that the 
throws for such a vane had only a 10 per cent, variation 
in a range of air pressures from about 10 mm. to 200 mm. 
of mercury, was considered sufficient experimental evidence 
that gas action had been eliminated. 

Since this paper appeared, the writer has learned that 
there ^ is a difference of views among mathematical 
ph3^sicists concerning the pressure of radiation on a non- 
absorbing medium. On this account he has gathered 
I Tram. Siisfn?logical Soc. a/Japan^ vol. Ui,, p. 55''^ 
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together the original data in order to compare the light 
pressure upon a vane of clear glass with that upon a 
silvered surface. 

The experiment may be here recalled, A torsion balance 
carrying a thin vertical glass vane, 14X10x0-1 mm., 
silvered on one side, was suspended in a bell jar, and the 
air was pumped out until the pressure was about 40 rnm. 
of mercury. A beam of light was thrown upon this vane 
at a definite distance from the rotation axis, and by turns 
on each side of it. The deflections were read by a tele- 
scope and scale. A Nernst lamp was used as a source, 
the intensity being given by a precision wattmeter. The 
balance was then turned through iSo° by the rotation 
of the external control magnet, and readings were again 
taken. The mean was proportional to the pressure of the 
incident and reflected beam. The mean reflection coefficient 
of air-silver and air-glass-silver for the radiation used 
has been found to be S5 per cent. The pressure, according 
to Maxwell’s theory, should therefore be 1-85 times that 
due to the incident beam. The throw obtained (contain- 
ing certainly less than i per cent, of gas action) was 22-8 
divisions. Hence the pressure of the standard beam upon 
a black surface would be 22-8 -f 1-85 or 13-4- 

The balance was then taken from the bell jar, the silver 
removed from the vane, and the glass surface cleaned. 
The balance was then replaced, and the air pumped out as 
before. The deflections were small, only about 2 mm., 
and therefore could not, be read to a greater accuracy than 
5 per cent. The throw obtained for standard lamp was 
2-1 divisions (the mean of forty observations at four 
different air pressures'). 

The normal reflection coefficient of glass (/a=i- 52) for 
this kind of radiation is 4-1 per cent. The amount re- 
flected from the two surfaces is approximately 8-2 per 
cent. Hence the energy per unit volume in front of the 
glass is about 1-082 times that of the incident beam, and 
that behind the vane (since the absorption is negligible) 
is 0-918 times that of the incident beam. The former 
quantity is greater than the latter by 16-4 per cent, of 
the energy of the incident beam. Assuming that the 
pressures on the front and back surfaces of the glass are 
proportional to the energies per unit volume, the pressure 
of the standard beam upon a black surface would be 
2*1 -r 0*164 ^2*7. The agreement between this result 

and the similar result obtained from the silvered surface 
shows that light passing through a plate of glass exerts 
pressures upon the surfaces equal to the difference between 
the energies per unit volume in front of and behind these 
surfaces. Gordon F. Hull. 

Dartmouth College, Hanover, N.H., U.S.A. 


The Habits of Testacella. 

Until reading Mr. Latter's letter in this week’s N.^ture 
I was unaware that it was not a matter of common know- 
ledge that Testacella appears on the surface during heavy 
rains. My garden is liable to be flooded, as also, un- 
happily, is much of this neighbourhood, in spring and 
late autumn. After the water has stood for a few days 
the ground is covered by hundreds of these slugs, which j 
leave their burrows and try to find dry quarters. They 
can survive, however, a week’s immersion. In June, 1903, 
when much of the Thames valley was flooded, T collected 
a number of these slugs for various malacological friends. 
In normal circumstances they live at such a depth as never 
to be unearthed during garden operations. 

Eton College, Windsor. M. D. Hill. 


batxjre and man, 

P ROF, LANKESTER in his Romanes lecture began 
by a statement of the theory of e\’’olution, direct- 
ing attention to unwarranted inferences commonly 
drawn by clever writers unacquainted with the study 
of nature. He described how the change in the character 
of the struggle for existence, possibly in the Lower 
. Miocene period, which favoured an increase in the : 
size of the brain in the great mammals and the horse, • 
probably became most important in the development 
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of man. The progress of man cut him off from the 
general operation of the law of natural selection as 
it had worked until he appeared, and he acquired 
knowledge, reason, self-consciousness, and will, so 
that survival of the fittest,” when applied to man, 
came to have a meaning quite different from what it 
had when applied to other creatures. Thus man can 
control nature, and the “nature-searchers,” the 
founders of the Royal Society and their followers, 
have placed boundless power in the hands of man- 
kind, and enabled man to arrive at spiritual emanci- 
pation and freedom of thought. But the leaders^ of 
human activity at present still attach little or no im- 
portance to the study of nature. They ignore the 
penalties that rebellious man must pay if he fails to 
continue his study and acquire greater and greater 
control of nature. 

Prof. Lankester did not dwell upon the possible 
material loss to our Empire which may result from 
neglect of natural science; he looks at the matter as 
a citizen of the world, as a man who sees that within 
some time, it may be only loo years, it may be 500 
years, man must solve many new pi'oblems if he is 
to continue his progress and avert a return to nature’s 
terrible method of selecting the fittest. It seems to 
us that this aspect of the question has never been 
fully dealt with before. Throughout Huxley’s later 
writings the certainty of a return to nature’s method 
is always to be felt. Prof. Lankester has faith in 
man’s power to solve those problems that seem now to 
be insoluble, and surely he is right. ^ 

The dangerous delay now so evident is due to the 
want of nature knowledge in the general population, 
so that the responsible administrators of Government 
are suffered to remain ignorant of their duties. Prof. 
Lankester shows that it is peculiarly in the power of 
such universities as Oxford and Cambridge, which 
are greatly free from Government control, to establish 
a quite different state of things from that which now 
obtains in England. He says : — “ The world has seen 
with admiration and astonis’hment the entire people of 
Japan follow the example of its governing class in 
the almost sudden adoption of the knowledge and 
control of Nature as the purpose of national educa- 
tion and the guide of State administration. It is 
possible that in a less rapid and startling manner our 
old Universities may, at no distant date, influence the 
intellectual life of the more fortunate of our fellow 
citizens, and consequently of the entire communitj%” 
Considering Oxford more particularly, and speaking 
for others as well as himself, he says : — “ The Uni- 
versitv of Oxford bv its present action in regard to 
the choice and direction of subjects of study ^ is 
exercising an injurious influence upon the education 
of the countrv, and especially upon the education of 
those who will hereafter occupy positions of influence, 
and will largelv determine both the action of the 
State and the education and opinions of those who 
wTII in turn succeed them.” As to Greek and Latin 
studies, he says : — “ We have come to the conclusion 
that this form of education is a mistaken and in- 
jurious one. We desire to make the chief subject of 
education both in school and in college a knowledge 
of Nature as set forth in the sciences w'hich are 
sooken of as phvsics, chemistry^, geolog>^ and biology. 
We think that all education should consist in the 
first place of this kind of knowledge, on account of 
its commanding importance both to the individual 
and to the community. We think that every man of 
even a moderate amount of education should have 
acquired a sufficient knowledge of these subjects to 
enable him at any rate to appreciate their value, and 
to take an interest in their progress and application 
to human life.” He points out that it is only in the 
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iast hundred years that the dogma of compulsory 
Greek and the value of what is now called a classical 
education has been promulgated. Previously, Latin 
was learnt because all the results of the studies of 
natural philosophers were in that language. 

It is evident that Prof. Lankester includes in his 
study of nature the study of intellectual and 
emotional man through history, biography, novels, 
and poetry, but we think that he made a tactical 
mistake when he neglected to state this clearly. It 
seems to us that besides the study of nature, the most 
important thing in a child’s education is to make 
him fond of reading in his own language, for this 
leads to a future power to make use of books and 
self-education for the rest of his life. When Prof. 
Lankester doubts the value of the study of history he 
is evidently doubting the value of that study as carried 
on at Oxford, and surely no person who has read 
the scathing criticism of Prof. Firth will disagree 
with hirn. When he speaks of a reform being 
possible, it may be that he is taking into account a 
movement of which but little is known outside Oxford 
itself, the growing indignation of the average under- 
graduate at being made to pay extravagant sums of 
money for tuition which is mischievous. 

The readers of Nature are well acquainted with 
the views put forward in this address. Huxlev and 
many others, dwelling, perhaps, more upon material 
loss to our Empire, have published them over and 
over again, but vire do not think that anybody has 
ever presented them with so much grace of style or 
so much of an endeavour to secure the goodwill of 
his audience as Prof, Lankester. But, alas ! we fear 
that this fine address will share the fate of many 
others! 


When, thirty-three years ago, Japan began her new 
career, there were a few people like Ito clever enough 
to see and say that the study of ancient classics alone, 
neglect of the study of nature, meant ruin to 
the country ; but such ideas w^ould never have been 
adopted had not Japan been in deadly peril. All the 
nations of Europe bullied and insulted her, and it was 
only their mutual jealousies which saved her from 
complete subjugation. In the presence of that peril 
the pedants held their peace, and everybody saw the 
necessity for an immediate, radical reform. In time 
nature was studied by every child in Japan, and in. 
consequence scientific methods of thinking and acting 
have permeated % whole nation. All ancient and 
modern European literature is open to the Japanese 
English, and English is the one language 
other than Japanese which every cultured man must 
self-protection, anyone can 
Japanese have studied 
scientific officers and men have marched 
engagement; their states- 
iMn wdl do ejcactiy what is best for lapan in the 
negotiations for peace; their country will quietly take 
first-dass Powers of the world 
and every person who knows anything about TaDaii 
IS quite sure that atnhifious, wrong-headed schemeLf 

Stfth?JapaS" 

that "“I* 1^" danger we know 

nature-studv, and 
^ ef danger 

‘The necessary desire for refonn. 

muddle was worried through, and 
mav ^ems to think that all such muddles 

may also be worned through, but some of us think 
that we may not.alwnys be so lucky. Danger is close 
,^ugh even now, ^d. we can ohlv hope® that if II 

slowly'enough to let us 

learn som^.hing frqm t^ object lesson which is being 
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given us day by day in the news from Russia and 
the Far East. 

Fain would wc hope that O.xford will pay attention 
to what has been said by one whom some of us regard 
as her cleverest son ; but, alas ! we have no such hope. 
Oh, Shade of Clough, how can we help saying that 
“ the struggle nought availcth ” when your own best 
admirers seem unable to think for themselves? 

John Perry. 


A LIFERS WORK IN THE THEORY OF 
EVOLUTIONS 

I N this elaborate and carefully written treatise the 
veteran biologist of Freiburg has brought 
together and presented in connected form the fruit of 
his life-long investigation of the principles and 
methods of organic evolution. It would be an easy 
matter to show — indeed, the author admits as much 
with perfect candour — that hi.s present standpoint 
differs in many important respects from that adopted 
by him at former periods of his career. The fact 
that Weismann has more than once shifted his ground 
has often been brought against him as a kind of re- 
proach — we think with scant justice; for in a sub- 
ject like the present, where new’ facts come crowding 
upon us almost daily, it is unreasonable to expect that 
a far-reaching theory should at once attain finality. 
If the author of such a theory should be willing to 
recognise that some parts of it become untenable and 
others require modification in the light of fresh dis- 
coveries, this should be reckoned to his credit rather 
than otherwise. The practice of putting forward ill- 
considered and hasty views deserves severe con- 
demnation; but it is characteristic of our author that 
even his boldest speculations rest for the most part 
on a basis of observed fact, and that he has always 
honestly striven to render his theory consistent both 
writh itself and also with the new facts that have 
from time to time come under the observation of other 
investigators. Moreover, his plan of, so to speak, 
taking the scientific world into his confidence, and 
enabling his colleagues to follow the workings of his 
own mind, has not only added greatly to the interest 
of his contribution to the biological thought of our 
time, but has acted also as a powerful stimulu.s to 
fellow-workers in the same field. So much may fairly 
be said, W’hether his final conclusions meet with 
general acceptance or the reverse. 

The first eleven chapters of the present book 
traverse familiar ground. Starting with a brief 
historical account of evolutionary theory up to and 
including the work of Darwin and Wallace, they 
proceed to a more detailed discussion of such branches 
of the subject as the coloration of animals, mimicry, 
instinct, symbiosis, protective adaptations in plants, 
the origin of flowers, and sexual selection. These are 
well-worn topics, but their treatment is interesting 
and by no means trite. Next comes a discussion of 
Roux’s suggestion of the Kampf der Theile ” which 
strikes us as somewhat of an excrescence on the 
general structure of the treatise. The existence of a 
metabolic response to functional stimulus is un- 
deniable, but we do not think that either Roux or 
Weismann has plumbed the matter to the bottom, 
and the latter author’s use of the term ‘‘ selection ” 
in this connection appears to involve some overstrain i 
of language. 

1 _** Vortraee iiber Oes^iendetiTitheone gehalten an der Universltat ztj 
vVeiourg im Brei«5s:au,*’ By Prof. August Weismann. Second revised 
2 vols. Pp. XU 4 - 340 ; vi -I- 344. (Jena: Gustav Fischer, 1904.) 
Pnee ro marks. ^ y i 

Evolution Theory.'* By Prof. August Weismann. Twslated* 
author’s co-operation by Prof. J. Arthur Thomson and Ivjargaret 
R. Thomson. 2 vols. Pp. xvi -f 416 ; iv -f 405 ; illustrated. (London : 
Rdward Arnold, 1904.) Price 325. net 
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Chapters on reproduction and the process of fertil- , certain external conditions, in this case temperature, 
isation in both unicellular and multicellular organisms influencing the germ-plasm even while contained 
lead us on to a copious exposition of the author’s , within the body of the parent. 

theory of the germ-plasm and its constitution, with ; We have little space left for detailed criticism, but 
the building up of the assumed ultimate vital units or | must point out that by some unaccountable oversight 
“ biophors ” into the successive complexes of “deter- : the^ letterpress of plates i. and ii. contains several 


minants,” “ids,” and “ idants.” After a discussion 
of the facts brought to light by the labours of the 
“ Entwicklungsmechanik ” school, and a fairly full 
notice of recent work on regeneration in its relation 
to the germ-plasm hypothesis, we come to what is 
in many respects the strongest part of the book, the 
refutation, namely, of the Lamarckian view of the 
transmissibility of functional modifications. 

Here Weismann has always been at his best, 
and to him undoubtedly belongs the credit 
of having awakened and sustained so fresh 
and vigorous a body of opinion in reference 
to this point as virtually to have created one 
of the most important epochs in the history 
of evolutionary doctrine- The two next 
chapters deal with the author’s hypothesis of 
“ germinal selection,” as to which it may be 
sufficient to remark that, however ingenious 
and interesting the theor>^ may be as an 
attempt to explain the chief phenomena of 
variation, it is as yet far from having reached 
the stage of verification. In the succeeding 
chapters, which deal with inbreeding, par- 
thenogenesis, and reproduction, both sexual 
and asexual, it is interesting to observe that 
Weismann has considerably modified his 
standpoint with reference to amphimixis, his 
present view approximating in some degree 
to that advanced several years ago by Hay- 
craft. This section is preceded by a discus- 
sion of the “ biogenetic law ” of Haeckel, 
and is followed up by chapters on the in- 
fluence of the environment and of isolation 
in the formation of the specific type, together 
with the various causes of extinction. 

The book concludes with some theoretical 
considerations on the subject of spon- 
taneous generation, and a final vindica- 
tion of the principle of selection, the 
dominance of which principle over all the 
categories of vital units may be taken as the 
key-note of the entire treatise. 

It will be seen that the ground covered by 
this work is very extensive. Though most 
of the topics dealt with are considered by 
the author chiefly or solely with an eye to 
his theory, his treatment never lack’s in- 
terest, and the result is worthy of his high 
reputation. There are some points as to 
which we should have welcomed a more 
thorough discussion, and others on which we 
confess to remaining unconvinced for reasons 
qucts nunc perscrihere longum est; but it 
would be ungrateful not to acknowledge to 
the full the immense services rendered to biological 
science by the stimulating labours in the domain both 
of theory and practice of which this book is a 
monument. 

The illustrations are for the most part excellent 
Of the two here reproduced, the first serves to iHus- 
trate the basis of one of the chief arguments brought 
forward by Weismann, as also by Strasburger and 
O. Hertwig, in favour of regarding the nuclear 
chromatin as the true hereditary substance, viz. the 
numerical equality of the chromosomes and the dis- 
' parity in amount of the cell-protoplasm in the 
generative products of the two sexes. The seebnd, 
(from Fischer) supplies evidence of the possibilify of 

NO. 1861, \OL. 72] 


serious errors — patent at once to the trained entom- 
ologist, but calculated to mislead the general reader. 
These mistakes appear uncorrected in the English 
translation, where also, as if to make confusion 
worse confounded, “ die folgende Art ” (plate ii.. 
Fig. 20) is rendered “the foregoing species.” For- 
tunately, however, the lapses in question are not of 



Fig. I.— Proce.ss of fertilisatJon in Ascetrzs megalocephala* Rk i, Rk 2,^ first and 
second polar body ; spermatoenon with two chromosomes, a protrusion of the 
egg-pro£opla.sm is meeting it ; Eik-, reduced nucleus of the ovum ; spk^ nucleus 
of spermatozoon; $ k, ^ kt sperm nucleus and ovum nucleus, each with two 
chromosomes (cAr) ; only the male nucleus has a ceiitrosphere (£spk\ which in C 
has already divided into two; Jspt segmentation spindle. From Weianann’s 
Byoluticm Theory.’* Translated by Prof, and Mrs. Thomson. 

a nature to impair the value of the argument which 
the figures are meant to illustrate. 

Other slips in the translation are plainly due to 
the fact that the translators are unfamiliar with por- 
tions of the subject-matter, as in vol. ii., p. 34S, 
where the point of the argument is blunted by the 
rendering of “ Nachtfalter ” as “butterfly”; such 
imperfections, though they should be remedied in a 
new edition, are of little real importance. More 
serious is a mi^^transiation, or perhaps a misprint 
(yol. i, p. 290) by which the words of the Original, 
“ in welchem die eigentliche Chromatinsubstanz mar 
in ridfacher Zertheilung- enthalten ist,” are, perverted 
into a statement which is almost grotesquely incorrect. 
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Again, on p. 304 of the same volume, an entirely 
wrong meaning is given to a sentence by the failure 
of the translators to make it clear that “ wenn es 
nothwendig ware ” must refer, not to “ fertilisation,” 
but to the “ limitation of polar divisions.” On p. 136 
(vol. ii.) the sense of the original is obscured by the 
inadequate rendering of “ dann ” as the enclitic 
‘‘then.” Chaerocampa (for Choerocampa) is found 
in the original; the translators, however, are. re- 
sponsible for “ Coenogenesis.” 

But in spite of these and other blemishes of a like 
nature, the translators are to be congratulated on 
having performed their difficult task with skill and 
success, the result being a work which, in its English 



Fig. 2. — A , an aberration of A rctia enja, produced by low temperature, 
the member of its progeny most divergent from the normal. Z?, 
though reared at the ordinary temperature, is aberrant in the same 
direciion as its parent. After J£, Fischer. From Weismann’s ** Evolu- 
tion Theory, ’ Translated by Prof, and Mrs. Thomson. 

no less than in its German dress, will be read with 
extreme interest and with the greatest sympathy and 
respect for its indefatigable author. " F. A.' D. 


DjR. william THOMAS B LAN FORD, F.R.S, 

'J' HE tidings of Dr. Blanford’s death will be re- 
ceived with sorrow among men of science all 
over the world. His many-sided accomplishments 
had given him a notable place among geologists, 
geographers, palaeontologists, and zoologists, and his 
gentle, kindly, unassuming nature had gained him an 
abiding place in the affectionate regard of all who 
came to be associated with him. Born on October 
7 ». in London, he early developed a taste for 
scientific pursuits, and was accordingly sent to the 
Royal School of Mines, Jermvn Street, where he dis- 
tinguished himself as a student, under De la Beche, 
Playfair, Edward Forbes, Ramsay, Smyth, and 
Percy. From London he passed to the famous mining 
academy at Freiberg. Having thus obtained an ex- 
wllent training, he was, in 1855, appointed to the 
Geobgical Survey of India under its founder, Thomas 
Oldham. For some twenty-seven years he continued 
energies to Indian geology, making 
wide acquaintance with the rocks and scenery of the 
great Dependency, and enriching the publications of 
the Survey with maps and descriptive memoirs. Had 
he chosen to remain longer in the service, he would 
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soon have been placed at its head ; but In 1882 ho 
resolved to retire on the pension which he had well 
earned, and to establish himself in London. Among 
the great services w'hich he rendered to science during 
his stay in India, perhaps the most important was 
the preparation, in concert with his colleague, FI. B. 
Medlicott, of a “ Manual of the Geology of India.” 
This invaluable treatise gave for the first time a 
succinct general view of the geological structure and 
history of the whole country. It has taken its place 
as one of the classic text-books of the science. 

While attached to the Indian Survey, Dr. Blan ford’s 
proved ability led to his being employed in several 
missions or expeditions. Thus' when, in 1S67, pre- 
parations were made in India for the dispatch of 
an armed force against Theodore of Abyssinia, he was 
selected as geologist to accompany the Army. The 
wisdom of this selection was well proved by the ex- 
cellent volume in which he gave the results of his 
observations during the march to Magdala and the 
return to the coast. Again, in 1872, he accompanied 
the Persian Boundary Commission, and - his notes of 
this journey were embodied in another valuable book. 

During his travels in India and beyond it, Dr. 
Blan ford did not confine himself to the study of the 
rocks, but always kept a keen eye on the wild 
animals of each region. His published journals showed 
him to be as capable a zoologist as he was a geologist. 
Indeed, during the later years of his life his main 
scientific work lay amidst the fauna of British India, 
in regard to which his published memoirs were re- 
cognised as the chief authority on the subject. His 
wide experience as a traveller over the surface of the 
earth likewise enlisted his sympathies with geo- 
graphical exploration, and made him a valued member 
of the council of the Royal Geographical Society. 

In his writings there is often a suggestiveness or 
prescience that shows how keen was his insight, how 
far-reaching his grasp of scientific problems, more 
especially of those in which questions of zoology and 
geology were intermingled. Some of his papers in 
which he unfolded his views on the.se subjects aiT 
well deserving of attentive .study. His address to the 
geological section of the British Association at the 
Montreal meeting in 1884, and his presidential dis- 
courses to the Geological Society in 18S9 and i8qo, 
may be cited as examples of his characteristic manner 
of treatment. 

Dr. Blanford’s high qualities as a man of science 
were fully recognised by his contemporaries. He was 
early elected into several, of our leading scientific 
societies, and was chosen as a member of theur 
councils. He received the Wollaston medal df the 
Geological Society and a Royal medal of the Royal 
Society. A few years ago, in recognition of "his 
services to Indian science, he was made a Companion 
of the Order of the Indian Empire. Up to the end 
he continued to interest himself in the affairs of the 
societies with which he was connected. For years 
he had been treasurer of the Geological Society,' nnd 
he attended the council meetings to within a few 
weeks before his death. His colleagues at the 
council board then^ saw with regret that his health 
was obviously failing, but they did not anticipate 
that thej^ were never again to see his familiar face 
among them. A few weeks ago he -was asked by 
the council of the Royal Society to write for theni 
an obituary notice of his old friend and colleague, 
Medlicott, who had recently died. He complied with 
this request, and it proved to be his last piece of 
work. The printed proofs of his manuscript were 
sent to him,^ but before they could reach him he ha.' 
become too ill to look at them. After a short illness 
he passed away oh the morning of Friday, June 23, 
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in the seventy-third year of his age. He was laid to 
rest on Tuesday last in Highgate Cemetery, every ^ 
society with which he' was associated sending re- 1 
presentatives to his funeral, while among the , 
mourners were some of his old colleagues in India. ■, 

A. G. ' 


NOTES, i 

The Civil List Pensions granted during the year ended | 
March 31 show more generous recognition of the claims i 
of science than has usually been the case. The list in- | 
eludes the following pensions : — 1904, August S. — Mr. i 

. F. Denning, in consideration of his services to the 
science of astronomy, 150Z. August S. — Ulss Elizabeth 
Parker, in recognition of the services rendered to science 
as an investigator by her late father, Mr. \V. Kitchen 
Parker, F.R.S.,^ioo?. August S. — Lady Le Neve Foster, in 
consideration of the services rendered to mining science 
by her late husband. Sir Clement Le Neve Foster, F.R.S., 
and of the fact that his death was due to the effects of 
poisoning by carbonic oxide gas while carrying out his 
official duties, looZ. 1905, January 17. — Dr. j. G. Frazer, 
in recognition of his literaiw merits and of his anthropo- 
logical studies, 2oo7. March 22. — The Rev. Lorimer Fison, 
in recognition of the originality and importance of his re- 
searches in Australian and Fijian ethnology, 150/. 
March 22. — Dr. W. Cramond, in consideration of his 
antiquarian researches, more particularly in connection 
with the ecclesiastical and burghal history of Scotland, 8o7. 
IMarch 22.-~ Miss L. C. Watts and Miss E. S. Watts, in 
recognition of the services of their late father, Mr. Henry 
Watts, to chemistry, 757. It is satisfactory to record these 
tributes of national regard for lives devoted to the advance- 
ment of knowledge; and we congratulate the Government 
upon the great improvement which this year’s list show’s as 
regards the acknowledgment of the services rendered to 
the State by scientific w’orkers. 

We regret to learn that Prof, von Tomek, president of 
the Imperial Bohemian Academy of Sciences at Prague, 
died on June 12 in the eighty-eighth year of his age. 

Sir John’ Wolfe Barry, K.C.B., F.R.S., has been 
elected to succeed the late Mr. James Mansergh, F.R.S., 
as chairman of the Engineering Standards Committee. 

The annual conversazione of the Society of Arts will 
be held in the gardens of the Royal Botanic Society, 
Regent’s Park, on Tuesday next, July 4. 

The International Institute of Sociology has accepted 
the invitation of the Sociological Society to hold its next 
congress in London in the summer of 1906. A general 
committee has been appointed to promote the success of 
the congress. Lord Avebury is the chairman of the com- 
mittee, and Mr. David Mair the secretary for the time 
being. 

The Guy medal in silver has been awarded by the Royal 
Statistical Society to Mr. R. Henry Rew for his work’ in 
connection with the preparation of the reports of the 
special committee appointed by the society to investigate 
the production and consumption of meat and milk in the 
United Kingdom, and for his paper entitled ** Observations 
on the Production of Meat and Dairy Products.” 

Among those who lost their lives in the railway disaster 
at Mentor, Ohio, on June 21 was Mr, Archibald P. Head, 
a brilliant young engineer and senior partner in the firm 
of Messrs. Jeremiah Head and Sons, of Westminster. 
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Mr. Head was the aurhor of several valuable papers on 
mining and metallurgy contributed to the Institution of 
Civil Engineers, the Iron and Steel Institute, and the 
.Society of Arts. 

It is announced in the Times that the Board of Trade 
and the Trinity House have concluded a contract with 
Marconi’s Wireless Telegraph Company (Limited) providing 
for the equipment of lightships w’ith Marconi wireless 
telegraph installations. This arrangement wdll enable the 
lightships to communicate with the shore and w’ith one 
another by w’ireless telegraphy for the ordinary purposes 
of the lightship service, and also to report ships in distress. 

A Reuter telegram from Paris reports that an Inter- 
national Congress on Colonial Agriculture was opened 
there on June 22, Great Britain, Holland, Germany, Italy, 
Portugal, the United States, Mexico, and Brazil being 
represented. The members of the congress decided to form 
an international committee for the study of all questions 
relating to agricultural science and colonial industries. 
An organising committee, W'ith headquarters in Paris, under 
the chairmanship of M. de Lanessan, has been formed. 

Tow’ard the close of the fourth International Ornitho- 
logical Congress, an account of which appeared in our 
issue of last week fp. 177), a party of members paid a visit 
on June 20 to - Cambridge. They were received by Prof. 
Newton, w’ho had arranged several exhibits for the benefit 
of the visitors. These included a case of great auks* 
eggs and a selection of letters, papers, and books from 
Prof. Newton’s library. A catalogue of these documents 
and books, some of them belonging to the fifteenth century, 
was distributed among the visitors, as was a leaflet on 
Legaut’s giant bird by Prof. , Newton .explaining its 
origin and species. A - pamphlet by Dr. Gadow on the 
effects of insularity, illustrated by birds of (a) Madagascar 
and Mascarene Islands, and (b) the Sandwich Islands, was 
also circulated to explain the exhibits arranged in the 
lecture room of comparative anatomy. A visit to the 
museums having been concluded, a dinner was given to 
Prof. Newton in the hall of Magdalene, after which Dr. 
Fatio in a cordial speech referred to Prof. Newton as 
“ the father of ornithology.” The congress concluded on 
June 21 with a visit to Flumborough Head. 

Dr, J. Charcot gave an account of his expedition to 
Antarctic regions before the Roj’al Geographical Society 
on Monday. The general programme of the expedition was 
to survey the north-west coast* of the Palmer Archipelago 
(Hoseason, Li^ge, Brabant, and the Antwerp Islands) ; to 
study the south-west entrance to the Gcrlache Strait, 
wintering as far south as was practicable, to make ex- 
cursions in spring, and in summer to continue the explor- 
ation of Graham Land, with the view of elucidating the 
Bismarck Strait, and follow the coast as far as Alexander 1 . 
Land ; in a word, to continue the labours of the Gerlache 
and Nordenskjold expeditions. The expedition left Buenos 
Ayres in the Fran^'ais (245 tons) on December 23, 1903, 
reached Smith Island (South Shetlands) on February i, 
1904, and after coasting for a few weeks was compelled 
by ice to return to Wandel Island, where it wintered. The 
temperature varied much and suddenly ; the lowest was 
--30°.4 F., but a rise from —22® F. to 4-26®-6 F. in a 
few hours was not uncommon, and was always followed 
by violent gales from the north-east, which broke up the 
ice between Wandel and Hovgaard Islands, and -so pre- 
vented any move being made, in spite of many efforts. 
In December, 1904, a channel was made, and the Francais 
returned to Winckc Island, which had been visited before 
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the winter set in. In January the vessel was turned ^ 
north again past the Biscoe Islands, the expedition com- 1 
pleting its survey as it went, and finally reached Puerto c 
Madryn on March 4. Dr. Charcot expressed himself 
thoroughly satisfied with the results of the work of the ^ 
expedition in hydrography, astronomy, biology, the 
measurement of tides, the analysis of colour and density ^ 
of sea-water, and gravity, whidh was measured by means ^ 
of one of M. Bouquet de la Grye’s comparison pendulums. 
The exterior contour of the Biscoe Islands has been fixed 
and their breadth determined ; the survey of the exterior 
coasts of the Palmer Archipelago completes the geography 
of that region, and the bearings of Alexander I. Land 
have been found by astronomical observation. 

The International Congress of Mining and Metallurgy 
at Li^ge, which began on June 25, and will continue until 
July 2, is proving a most successful gathering. Nearly 
fifteen hundred members have registered, and an attractive 
programme of papers, visits and excursions, and social 
functions has been arranged. Mr. Alfred Habets was 
elected president, and the official representatives nominated 
by seventeen foreign Gov'ernments were elected honorary 
presidents. Great Britain, though not included in this 
list, was represented by a strong contingent of members 
of the Iron and Steel Institute, and by a number of leading 
mining engineers. The congress was divided into four 
sections, dealing respectively with mining, metallurgy, 
applied geology, and mechanics. In the metallurgical 
section the first paper read was by Mr. R* A. Hadfield, 
gave an account of his recent investigations of the 
properties of steel at the temperature of liquid air. Papers 
were also read on the influence of arsenic and titanium 
on pig iron, on the use of coals poor in agglutinating 
material for the manufacture of coke, and on the cutting 
of metals by oxygen. In the mining section several papers 
on shaft-sinking were read, and in the applied geology 
section attention was chiefly devoted to the recent coal 
discoveries in the north of Belgium. 

We regret to see the announcement in the Times that 
Sir Augustus Gregory, K.C.M.G., the Australian explorer, 
died a few days ago. Sir Augustus was born in Notting- 
hamshire in 181-9, and entered the Civil Service of Western 
Australia in 1841. Five years later he began the series 
of explorations which were afterwards to make him 
famous. In 1846 he started with two brothers into the 
interior from. Bolgart Spring, but their eastward progress 
was stopped by an immense salt lake which compelled 
them; to turn north-west. The deviation led to the discovery 
liy the party of some fine seams of coal in the country at 
the mouth oi the Arrowsmith. Two years later he was 
sent northwards to explore the Gascoyne River, and he 
succeeded in reaching a point 350 miles north of Perth. 
A third exploring expedition was undertaken in 1855, this 
time under the auspices of the Royal Geographical Society 
of London. The expedition had the dual object of exploring 
tl^e interior and of searching for traces of the lost explorer 
Leichhardt, The party was absent for nearly a year and 
a. half, and though sure traces of Leichhardt were not 
found, much tich country and new watersheds • were dis- 
covered. Under the auspices of the New South Wales 
Government, the ^arch for Leichhardt was renewed in 
1858, but again little success rewarded the efforts of the 
explorer. The' Royal Geographical Society, however, 
showed its apjireciation of his labours by conferring upon 
him the gold medal. In the following year he was 
^ppiitfedi , Suryeyor-G^eral , of, Queensland, and he after^ 
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wards held several posts of distinction under the Queens- 
land Government. He was the .author of several papers- 
on Australian geology and geography. 

The editor of the Berlin Post has been kind enough to 
bring under our notice some flagrant instances of the 
publication in German newspapers, without acknowledg- 
ment, of translations of articles and other contributions which 
originally appeared in our columns. These translations 
have been published under the title of ** Allgemeine wissen- 
schaftliche Berichte,’' and the editor of the Berlin Post 
has supplied us with a list of no less than twenty cases in 
which articles have been taken from Nature and trans- 
lated into German without any indication of their source. 
The free use which has thus been made of contributions 
to our pages may doubtless be regarded as a flattering 
testimony to their scientific interest and precision; but 
at the same time, we must express regret that the morality 
of some writers on scientific subjects in Germany should 
have sunk so low that they can calmly render our con- 
tributions into their own language and offer the translations, 
to newspapers as original descriptive matter. We are glad 
to know that this iniquitous practice has been discovered 
by the editor of the Berlin Post, and we trust that it^ will 
be exposed by the newspapers which have unknowingly* 
printed translations of contributions to our pages. 

Among the biological contents of the second part of the 
ninth volume of the Bulletin International issued at 
Prague by the Acaddmie des Sciences de TEmpdreur* 
Francois Joseph is an article by Mr. F. Brabenec on a 
new discovery of fossil plants in the. Tertiary deposits of 
Holedec, Bohemia. In addition to a new acacia, the 
author records remains of two species of the S. European 
aquatic genus Salvinia, one of which is very rare. In 
another article Dr. B. Nemcc discusses the influence of 
light on the position of the leaves in Vaccinium myrtilus, 
while in a third Mr. J. Smoldk records the^ existence of 
multinudear cells in certain euphorbias. The European 
representatives of the insect family Dictyopterygidoe form 
the subject of the one article, by Prof. F* Klapdlek,, 
relating to morphological zoology. 

Regeneration and development constitute the leading, 
features of the second part of vol. Ixxiix. of the Zcitschrift 
fur wissenschaftliche Zoolo^e , which contains three- 
articles. The first of these subjects is discussed by Prof, 
J. Nusbaum, of Lemberg University, who takes as his. 
text the polychzete annelids Amphigene mediUrranca and' 
Nerine cirratulus, and shows how almost every part of the 
organism may be reproduced. As regards development, Dr. 
E. v. Zeller discusses the vesiculge seminales in newts, and 
Dr. E. Zander contributes an article on the male generative 
organs of the Microlepidoplera of the family Butalidae. 
The latter communication has an interest not indicated in 
the title, since it discusses the statement that these insects 
depart from the normal type in possessing only nine (in 
place of ten) abdominal segments. According to the 
author, this is an error, due to the wrong orientation of 
preparations and the consequent mistaking of a true seg-' 
ment for part of , the generative apparatus. 

In honour of the International Ornithological Congress, 

; the current issue of Bird Notes and News forms a double 
I number, of which the contents include a four-page supple- 
; ment dealing with protective legislation for birds through- 
out the British Empire, and likewise* an article on inter- 
i national bird-protection, in which attention is directed to- 
; the urgency of international agreement on the subject,., 
1 more especially in regard to rare species, migratory birds ^ 
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and species persecuted for the sake of their plumage. 
Among other cases mertionecl in the article on international 
bird-protection, special reference is made to the wholesale 
destruction of penguins in Macquarie Island, and perhaps 
elsewhere, for the sake of their oil, a destruction which if 
continued and extended can only result in the extermin- 
ation of these remarkable and interesting birds. If certain 
current reports be true, not only is there need of the best 
efforts of the Bird Protection Society, but the Society for 
the Prevention of Cruelty to Animals has also a field for 
its operations, if its arm be long enough to reach the 
Antarctic. 

The amount of variation that was obtained in culti- 
vating a five-rayed form of Trifolium pratense is the sub- 
ject of a paper by Miss T. Tammes in part xi. of the | 
Botanische Zeiiung. The production of more than three 
rays may be regarded as the dominance of the variety, 
while the production of trifoliate leaves is a reversion to 
the original form. In the early stages, that is, on first 
order branches, the leaves generally showed more than 
three leaflets, but later the trifoliate character was almost 
constant. 

The avocado or alligator pear, Per sea gratissima, is 
rapidly growing in favour with Americans as a salad fruit. 
On this account Mr. J. H. Rolfs has prepared an account 
of its cultivation in Florida, which forms Bulletin No. 6i 
of the Bureau of Plant Industry. Budding affords the most 
satisfactory method of propagation, as plants do not come 
true to seed. Two forms are cultivated, the West Indian 
and a smaller-fruited Mexican variety. The fruit, which 
only resembles a pear in shape, is eaten like an egg, with- 
out condiments or with salad accompaniments. 

Although sandal-wood is an important source of revenue 
in the Indian States of Mysore and Coorg, the parasitic 
nature of the sandal-tree, has been little studied. Mr. 
C. A. Barber, who originafliy pointed out that the sandal 
is a root parasite, producing haustoria, by which it absorbs 
nourishment from the roots of such host plants as 
Casuarina and Lantana, has published in the Indian 
Forester (April) an account of further investigations on 
the subject. The haustorial tissue penetrates the root 
along the line of the canlbium, and thrusts aside the 
cortex of the host, W’hile absorbent cells and tracheae 
formed to abstract and carry off the food solutions from 
the wood. 

In the Engineering and Mining Journal Mr. F. Danvers 
Power, professor of mining in the University of Sydney, 
publishes an important memoir on the Gympie Goldfield of 
Queensland. The district is of special geological interest 
in view of the enrichment of the gold-bearing quartz veins 
where they pass through four beds of black shale, contain- 
ing graphite. The deepest shaft in the district has attained 
a depth of 3130 feet. 

We have received from the Engineering Standards Com- 
mittee three further reports, dealing respectively with 
structural steel for shipbuilding, with screw threads, and 
with pipe threads for iron or steel pipes and tubes. These 
standard specifications have been drawn up by influential 
committees composed of representatives of the Institutions 
of Civil Engineers, Mechanical Engineers and Naval 
Architects, the Iron and Steel Institute, and the Institution 
of Electrical Engineers, and will doubtless, be’ generally 
adopted. In the case of screw threads, no departure from 
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the Whitworth thread is recommended, and terms used by 
the British Association small screw gauge committee have, 
to a large extent, been adopted. 

Ix a recent paper on the determination of sulphuric 
acid in soils, attention was directed to the enormous loss 
of sulphuric anhydride due to the solubility of barium 
sulphate in ferric chloride solution. If such love results 
are obtained when determining the sulphur in the presence 
of small quantities of iron, what losses must be entailed 
where large amounts of iron are present, as in the case 
of iron ore? An experimental investigation of the subject 
has been made by Mr. J. How’ard Graham, and the results 
are published in the Journal of ihc Franldin Institute. 
They show that barium sulphate is not soluble in ferric 
chloride to the extent mentioned, but rather that it acts 
restrainingly upon the act of solution of the barium 
sulphate in hydrochloric acid until too large quantities of 
the acid are present. 

Since their discovery, the various constituents of steel 
have been the object of numerous researches : but the 
knowledge of the internal structure of steel has been to 
a great extent obscured by the acrimonious controversies 
that have been introduced into the discussion of this sub- 
ject at meetings of the Iron and Steel Institute. An 
attempt to remove the existing confusion has been made 
by Dr. Glazebrook and Prof, H. Le Chatelier by suggest- 
ing the formation of an international committee to in- 
vestigate the matter. The committee is composed as 
foUowrs : — France : MM. Charpy, Pdrot, and H. Le 
Chatelier ; Great Britain : Mr. Hadfield (president of the 
Iron and Steel Institute), Prof. Arnold, Mr. Stead, F.R.S., 
and Dr. Glazebrook, F.R.S. ; Germany : Prof. Martens ; 
Russia : Mr. Kournakoff ; Swreden : Messrs. Brinell and 
Gunnar Dillner ; United States : Messrs. H. M. Howe and 
Sauveur. The scheme of investigation is published in 
the current issue of the Bulletin de la SocitHe d^Encourage- 
ment pour V Industrie naiionalc. 

The tw’enty-seventh report of the Deutsche Seewarte, 
Hamburg, for the year 1904, shows that the work of 
marine meteorology and w^eather prediction is being 
prosecuted writh the usual vigour shown by this useful 
organisation, and that Admiral Herz is careful to maintain 
the high efficiency which it attained under the able direc- 
tion, of Dr. ‘von Neumayer. At the end of the year X904 
the number of observers at sea amounted to no less than 
837 ; they are encouraged in their work by the presentation 
of medals and diplomas, in special cases, in addition to 
free distribution of atlases and sailing directions. Eleven 
hundred pilot charts of the North Atlantic Ocean are pub- 
lished monthly, and a similar publication is contemplated 
for the Indian Ocean; and twelve hundred charts for the 
North Sea and Baltic are issued quarterly. These are in 
addition to the publication of larger general discussions 
at irregular intervals. In the department for weather 
telegraphy and storm warnings, it may be mentioned that 
the comprehensive daily weather report show’s a consider- 
able improvement by the insertion of kite observations 
on p. I. Storm warning telegrams were issued on sixty 
days, the number of messages to hoist storm signals 
amounting to Z593. The report exhibits similar activity 
in other branches Of the Seewarte. 

The report on the currents at the entyartOe of the Bay 
of Fundy and southern Nova Scotia for the year 1904 has 
recently been issued. The season from May to September 
was chiefly occupied by Dawson, the surveyot in 



ao6 


A^A rURE 


[June 29, 1905 


oharfffj of tho work, in (‘Munlninj^ Iho. curronts at tho 
onlranro of tho Ikiy of Inuuly oxliMnliiijif from Gmml 
Manan Islaitd to (’apo Sahlo. 'I'hoso I'urronts wito found 
to ln‘ stroni^', sttN'idy, and dc.op, and llu'ndoni oontraslod 
with lhoS(' pnwioLisIy Kurviwnd on Iho. ('oasts of TSIinyfound- 
land, A oorrorfc knowh'dj^i* of th(i currr'nl.s in tho rc'^^ion 
survoyt‘d is of j^rcal: importaiu'fi to navijjalion, as it inc'ludos 
waters that He on tho lines of o{^oan steamships running to 
St- John’s, N.B., as well as of steam<‘rs from the United 
States ports which round the southern end of Nova Scotia 
on their way to ICuropc^. It has been asi'crtaincd from 
the tide gauges whii'h have been fixed during the survey 
and th(* tid(\s re(.'ordod since 1902 that from Cape Sable 
westward the tides can be satisfactorily referred to St. 
John’s, while eastward of Cape Sable they can be refei-red 
to Halifax, ,Onc noteworthy fact brought out by the 
survey is that the dilTenmt'e in range between spring ticies 
which fall at perigee or apogee n‘si)ectively is as great 
as the difference between mean springs and neaps, show- 
ing the dominating influence of the moon’s distance in 
this region ; and the variation in the strength of the current | 
is found to follow the same law. Thus at St, John’s tho 
range at S.T,, when the moon is at perigee, is 27-10 feet, 
and at apogee 20-35 showing a difference of 6-75 feet. 
Mean spring range is 23-72 feet, and neaps range i7-;|3 
feet, showing a difference of 6-29 feet. Also the 
diurnal inequality which is a dominant factor in parts 
of tho Gulf of St. Lawrence is not very strongly marked 
in this region, although still quite appreciable. It was 
found that wind disturbance seldom affects the currents at 
a depth of more than ten fathoms, and that while along 
the centre line of tho Bay of Fundy b(‘ tween the fifty 
fathoms’ line on each side th(‘< ebb current runs only at 
the rate of li to 2i knots, n(^ar(,‘r the shore about eight 
miles to the right or hdt the rat(^. is nearly double, or 
from 3 to 4 knots. 'J'ho report is tuTompanied by a map 
of the Hay of Fundy showing the direolion and strength 
of the tidal curnmts. 

An index 1o the HtiM'alure of indium, by Dr. P. K. 
Browning, has just binai published by tho Smithsonian 
Institution, and forms part of vol. xlvi. of the .Smithsonian 
Miscellaneous Collections, 

Some remarkable finds of rare minerals have been made 
during the opening up of the noted gadolinite locality in 
Llano County, Texas ; they are reported upon by Mr. 
W. E. Hidden in the Juno number of the American Journal 
of Science, The development of the mines was undertaken 
by the Nernst Lamp Co., of Pittsburg, Pa., and among 
the most notable discoveries were a double crystal of 
gadolinite weighing 73 lb,, a mass of yttrialite weighing 
i8 lb., and a piece of pure allanite that weighed more 
than 300 lb. A single crystal of smoky quartz had a 
weight of 600 lb., and in a single year more than looo lb. 
of nearly pure gadolinite were extracted. Many of the 
minerals were radio-active, and deep work in tho locality 
seems likely to bring to light new combinations of the 
rare earths and of uranium and thorium. 

In No. 4 of the Bulletin International of the Academy of 
Sciences of Cracow, M. T, Godlcwski shows that it is 
possible to separate from actinium by a similar method 
,i, to that used for isolating ThX from thorium an intensely 
radio-active substance to which the name actinium X is 
given. The residual actinium is nearly inactive, retain- 
ing only 5 per cent, of its original activity, but it re- 
covers its activity with time according to an exponential 
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('iirvf^ ; the activ’lly of .'u't'niium X, on Ihc oUkm hand, 
(l(*('uys according lo an (.exponential curve c(')nipl(Mnentni \ 
to the curv(^ of rciCoviM'v. As tn case of Ihoriuni, llicf 
emanation of actinium is shown to b(i dm* to a trans- 
formation of actinium X. A ('ompl(*((*. analogy thus 
appears lo ('xist belw(*<;n the radio“a('li\Miy of a(*(inium and 
thorium. It is intensllng, how(W(*r, to nol,(^ that adinium 
itself is probably inactivf*, wlnlst tliorkim fre(» from 
thorium X has nrtvor h(‘(*n obtaiiu'd with l(‘ss than 25 pm* 
cent, of its original at'tivily. MonHWer, the /3 rays of 
actinium arc; complet('ly distinct; in character' from tin; 

B rays emitted by other radio-activi* <*leinents, ina.sinu(.'h as 
they are completely homagfmeous with n'gard to tlndr 
absorption by solid l>odi(‘s. 

A PAPER by Prof. 'I'ln'odon* W. Ri('liar(ls, Lawn*nco J. 
Hend<^rson, and (Jeorge S. I<’orh(‘s, \vlii('h is puldislied in 
th(; Proceedings of (he American Academy of Arts and 
I Sciences (vol. iv., No. i), deals with tin; qin'Slion of tin* 
elimination of ac(Md(;n(al I(kss of heat in aitcurafe calori- 
nnHry. It is shown tliat tin; lag of tin; (,ln,;rmomet(‘r 
behind the teinpi’ralun* of a slightly cooling or slightly 
warming environment caus(‘s an appnu'iahh^ (UTor in estim- 
ating the; temperature of (In; (‘nvimnnient: ; by a simple 
method this lag can lx; ac,curatf;ly determined and allowed 
for. A new method for ol)viattng this and all other cor- 
I'octions for cooling is shown to consist in systematically 
altering th<; ienipf;rafur(‘ of the (mvironun'iit at the sann; 
rate and to the same d(*groo as that of the calorimehn* 
proper; this may be erf(;et<‘(l by allowing a ('h(;mi('al action 
which liberates heat to take plac(; outside the; caloriiinder 
at a graduated vi'h^city. This method is shown in a sctick 
of (‘Xperiments lo giv(; a more ('onstant n'sult than <;an lx; 
obtaiiu‘d by inlrodu(;ing a corr(x;lion for cooling ataxirding 
to the m(‘thod of (‘ilh(‘r R(‘gnault‘ or Runiford. It is 
shown, mor(;over, to giv(! <'SS(‘ntially tin* saiiu* value as that. 
alTord(‘cl by the oldi'i* methods vvh(‘n tli(;M; arc; e(.)rn‘(l(‘d 
for llv‘ lag of the (h(;rn)om(‘l(*r. 

In studying tlm action of lluorim; on sonx* compounds 
of nitrogen, MM. Moissan and L(;heau found that whilst 
tlrnre was no reaction lx*tw(x;n lluontu; and nitrogen 
peroxide (Naturh, Juiu* ;u, p. iS.i) Ilufre was a vigorous 
r(;acti(>n b(‘tw(*en lluorim* and nitric oxide,;. In the curr(;nl 
number of the Camples rendiis they give a further at'counl: 
of their work on thi.s nxmlion, front the products of whhdi 
they hav(; su(;ceed<‘d in isolating a new compound of 
fluorine, nitrogen and oxygen, nitryl lUioridi;, NO;jh\ 'ria; 
gas(.H>iis products of the n*action, cool(*d to llu* le.mjierauin* 
of boiling- oxygen, gave a white solid which on frai'lion- 
ation at a. low temperature jirovcnl to c'onsist of a mixiun; 
of fluorine and a new suhstaiK'i;, condtaisable at --So'’ C, 
By repenl(;d distillation this latter was obtained in a pun; 
state, and gave figur(*s on analysis ('orr(;sponding to tin* 
formula NO._jF. fn the; gaseous slate this has a density 
of 2-24, the th(;on;ti('al dimsily being 2*2d, a nudting t»oinl 
of —131)'’ V, and a boiling point of ‘ <k Nilryl 

fluoride possessc;s viu’y active; cli(;mieal prop(;rl,i(iH, (‘(»m“ 
bining at tlu; ordinary t(,;niperaiure with boron, silicon, 
phosphoru.s, arsenic, antimony, and iodine*. It is without 
action in the (;old on hydrogen, sulphur, and carbon, but. 
decomposes water, producing nitric and hydrolluorio rmids, 
and reacts with a large number of orgtmie compounds, 
giving nitro- and fluor-d<;rivativcs. 

There will bo an extra m(;(‘(ing of the Pliysical So<;i(;ly 
on Friday, June 30, at the Royal (’oUegc* of .S<‘lence, South 
Kensington, when the fcfllowing pap(‘rs will lx; niad tin; 
comparison of eltictrli; fields by means of an (jS(*iUating 
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^'lortric noecllp : Mr. David Ovvan ; (1) tho magnetic 
rolfdory dispersion of sodium vapour, (2) the fluorescence 
of sodium vapour ; Prof. R. \V, Wood. In addition to 
illustrating his papers by experiments, Prof. Wood pro- 
poses to show a number of other experiments. 

At a meeting of the Faraday Society to bo h(dd on 
Monday next, July 3, the following papers will bo read: — 
some notes on the rapid electrodeposition of copper: 
Sherard Cowper-Coles ; the use of balanced electrodes : 
V\ . \V. Haldane Gee; (i) electrolytic oxidation of hj'dro- 
carboHvS of tl'*e benzene series, part ii., ethyl benzene, 
cumene and cymeno; (2) electrolytic analysis of antimony: 
H. D. Law and F, Mollwo Perkin; notes on heat insula- 
tion, particularly with regard to materials used in furnace 
construction : R. S. Hutton and J. R. Beard. 

OVR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in July:— 

July 4. 4h. Venus and Jupiter in conjunction, Venus 2'’ 30' S. 

,, 5. nh. 34m. Minimum of Algol Persei). 

n 6. I h. Venus at, greatest elongation, 45'" 44' W. 

,, 15. Venus. Illuminated portion of disc 0*551 ; of Mars 
-o-SSi. 

,, lO. Uranus pa'sse.s i' north of r Sagittarii (Mag. 5*3). 

,1 23. vSaturn. Outer major axis of outer ring = 43"*22; 
outer minor axis of outer ring=:6'''SS. 

,, 36. iih. Conjunction of Jupiter with the Moon, Jupiter 
4“ 24' INf. 

,, 27. loh. 6m. Minimum of Algol (B Persei). 

if 27-31. Epoch of Aquarid mettoric shower (Radiant 
339” 

New ^ Observatory i.n Aloeria.— The accompanying 
illustration of the Mustapha-.Sup(!‘rieur Observatory 
(Algeria) is reproduced from La Nature (No, 1671), wherein 
M. Lucien Libert describes in detail the .situation and 



Fig. X. — The JMusiapha-Sup^netr Obser^atol■y, Algeria. 


equipment of tho in.stitution. This observatory was 
founded privately by M. Jouffray, and is situated to the 
east of Algiers, on a spur which forms the eastern 
extremity of the Sahel plateau, at an altitude of 172 
metres (about 564- feet) above the sca-level. A special 
feature of this institution is its exclusive use of tho decimal 
system. The equipment includes a Leroy ** tropom6lTe,*’ 
i.e. a centesimal chronometer, which divides the day into 
forty parts or “ decagradcs,” and makes 100,000 beats 
per day instead of the 86,400 beats made by the ordinary 
chronometer. The elaborately fitted micrometer, which is 
used in connection with a Secretan equatorial of 135 mm. 
(5^ inches) aperture. and 187 cm. (6-i feet) focal length, 
has its circle divided into 400 grades, the pitch of the screw 
being i' (centesimal), and M. Libert contends that the 
use of these scales effects an immense saving of time’ and 
labour. The electrical* and mechanical arrangements for 
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illuminating and controlling the instruments and the dome 
are described in detail, and appear to be a.s near perfection 
as possible. A complete meteorological equipment is also 
attached to tho institution, and M. Libert pleads for the 
foundation of a similar observatory in southern Algeria, 
whore the sky is but very rarely covered, 

^ A SirspECTED Sudden Change on Jupiter. — At the rncot- 
mg of the Roj^al Astronomical Society held on May 12, a 
note from Major Molo.sworlh, R.E., was read in which 
he described a suspected instance of sudden change on 
Jupiter. Observing at Trinconialee, Ceylon, on December 
17, 1003, he made a sketch of the neighbourhood surround- 
ing the dark spot F 87, situated on the southern edge of 
the S. equatorial^ belt. This observation was made at 
G.M.T. At 2h. the observer suddenly noticed 
a minute white spot, bright enough to cause him some 
surpri.se at having omitted it from his previous observation, 
prcc(3diiig and touching F 87. At zh. 3m. this spot was so 
obvious that its existence could not have escaped the most 
casual ob.serv<jr, and later, at ah. 5m., it had developed 
into a bright oblique rift only separated by a narrow 
stH'ak from^ the spot K 83. This apiicarance la.stc(l so long 
as the r(‘gion remained readily observable. The region 
was again (‘xamin(‘d on December 20, but no trace of the 
outburst could be discerned. When first observed the 
bright spot was F 87, but later the oblique rift 

appeared to ent(u* the belt from a point immediately, 
foUinuiuff that filature. 

With a lengthy (‘xporience in observing Jupiter, Major 
Moles worth has never before noticed any such change in 
this r<‘gion of the pianist, but he is perfectly assured that 
th(‘ plKuiomenon was real. The observations were made 
under almost perfect conditions of seeing with a i22-inch 
(.'alver n^fiector fitted with a Steinheir monocentfic eye- 
piece magnifying 270 times (Monthly Notices, May). 

Butgittnesr op Jupiter’s Satellites. — In a recent note 
in these columns (May 18) attention was directed to the 
results obtained by Prof. Wendell fi'om a photometric in- 
vestigation of the relative brightnesses of Jupiter’s 
satcnit<'s. He found that the invariable order of bright- 
ness of the sateHite.s was iii., i., ii., iv., but, from a study 
of tho. photographic plates obtained at tho Cape Observ*- 
atory during 1891, 1003, and 1904, Prof. W. de Sitter 
finds that the order of magnitude’ was, invariably, iii,, li., 
i., iv., lh(5 interval ii.-i. being always of the same order 
as the intervals iii.-ii. and i.~iv. It thus appears that 
there must be a considerable difference between tho visual 
and phtitographic magnitudes of these objects (dsfrono- 
mischc Nachrichlcn, No. 4026), 

Elliptical Elements for the Orbit op Comet 1Q05 a. 
— Finding that the places derived from parabolic elements 
for. the^ orbit of comet 1905 a did not agree suflicicntly 
well with those observed, Prof. Banachiewicz calculated 
the following set of elements for an elliptical orbit from 
several observations made at various places on March 27, 
April 7, and April 27, and publishes the same in No. 4027 
of the Astronomische Nachrichten : — 

T =1905 April 4*08096 (Berlin M.T.). 

00 =:35S 12 J7%0"i 0^047017$ 

=157 27 4t’75 }’I 90 S ’0 log <? = 9 9856436 
? = 40 ir 20*76 J P w: 200*62 years 

The places derived from these elements were found to 
agree far more satisfactorily with the observed places. 

According to a set of elements published by Herr A. 
Wedfunuyer in No. 4023 of the same journal, ’the period 
of this comet is about 279 years. 

Recent Positions op Eros, — 7 'hc following positions for 
Eros, on the dates named, have been derived from photo- 
graphs taken by Mr. Manson at Aroquipa with the Bruce 
telescope, apparently the first photographs of the asteroid 
to be obtained since its recent conjunction with the sun 


1905 G.M.T. 

Exposure. 

fit (1900) 

S (19C0) 


h. m. 

m., 

h. m. f*. 



April II 

19 57 . 

.. 70 ... 

20 36 37 ... 

“25 

4*5 

12 

30 41 . 

.. 134 ... 

20 38 34 ... 

-24 

55 -6 

14 

20 40 . 

.. 45 •.* 

20 42 12 ... 

-24 

39 ‘i 


(Astronomische Nachrichten, No. 4027). 
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TEr.ESCOPlC WORK FOR OBSERVERS OF 
PLANETS. 


^PHIi po.s.s(.‘ssors of now have an interesting 

-*• variety of planetary objects for exauiinution. These 
are Venus, Mars, Jupiter, Saturn, and Uranus. 

Winus is visible, as a cn‘scent, in the morning sky, 
increasing to half-moon shape in the second wc^ck of July, 
and arriving at her greatest elongation, west of thc^ sun, 
on July 6, when her distance from' that luminary will bo 
45'’ 44^ The conjunction of Venus and Jupiter will form 
an attractive spectacle on July 4. 

Mars has now declined in diameter to 13'^ but the 
principal markings are still vei*y distinct, and some of the 
more delicate canals remain observable. After July iho 
planet will have receded so far from the earth that further 
telescopic study of his physical lineaments cannot be pur- 
sued successfully. 

Jupiter has just enuu-ged into view as a morning star, 
rising about 2;} hours befor<^ the sun. The most interesting 
point to be determined is the present position of the great 
red spot. The motion of this remarkable object has been 
curiously variable in recent years. Between October, 1904, 
and March, 1905, the rotation period corn^sponded very 
closely with that of system ti. of the ephemcris based 
on 9h. 55m, 40-633., and the longitude remained constant 
at about 26*^, so that the spot followed the passages of the 
zero meridian by 43 minutes. The exact position of the 
marking should be ascertained as early and as frequently 
as possible during the coming opposition, and the follow- 
ing are the probable times of a few transits during ensuing 
weeks : — 


Date 

Approximate 

1905 

Iran.sit 

Time 


h. 

m. 

July I .. 

... 16 

32 

6 

... IS 

41 

p .. 

... 14 

51 

^3 •• 

16 

29 

18 .. 

... IS 

39 

23 *. 

... 14 

48 

25 ... 

16 

27 


Bate 

Approximate 

190s 

Transit Time 
h. m. 

July 30 

15 -35 

Awg. 4 

... 14 45 

6 ... 

16 23 

9 ... 

••• 13 53 

n 

... 15 32 

13 *.• 

17 10 

21 

... 13 49 


The large dark spot seen in the south temperate zone 
of Jupiter in and .since 1901, if still visible, will be in 
longitude 19 1® at the end of June, and will therefore 
follow the zero meridian by hours and the great r(‘d 
spot by 4J hours. 

Saturn rises 5 hours before the sun. It is mo.st im- 
portant to learn whether there are any lingering sign.s of 
the extensive disturbance which affected the northern hemi- 
sphere ip the summer and autumn of 1903. It is singular 
that, though a large number of observations of the spots 
were made and promptly reported in 1903, we have heard 
practically nothing of ^similar results in 1904. Yet the 
markings remained visible, if much less conspicuously, in 

Uranus was in opposition to the sun on June 23, and 
is therefore easily discernible at the present time, though 
his southern declination is 23.^® An excellent opportunity 
Will be afforded of identifying this planet during the third 
week in July, when he passes about i minute of arc north 
of the star i Sagittarii (mag. 5-3). 

Added June 25. — ^The great red spot on Jupiter was 
seen by the writer at Bristol, and estimated central on 

June 24 I5h. 43m. Its longitude was therefore 25°*!, and 

this sufficiently shows that its motion has exhibited no 
further change during the last three months. 

Saturn was also carefully examined on the same morn- 
ih|, but no conspicuous spots were seen in a i2j-inch 

reflector by Calver, power 235. 7 'he observation of Jupiter 
was obtained with a lo-inch reflector by With-Browning, 
power 205. \V. F. Denning. 

THE ROYAL SOCIETY CONVERSAZIONE. 

'T'HE second, or ladies’, conversazione of the Royal 
^ Society was held in the rooms of the society at 

Burlington House on Friday last, June 23, and was 
attended by a large and distinguished company. As on 
former occasions, many objects of scientific interest were 
exhibited, but most of them were shown at the earlier 
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conversazionn on Mav 17. '‘n'l ’’“vo already boon dosmbod 
in these columns (May 25, !>• b"). It >« therofmo only 
necessary now to refer to additional (leiiionstralKUis and 

exhibits. . , , , 

In the. course of the (Wcming tlun'c wtTO demonstrahons, 
with lant(‘ni illusiralions, on r<‘cent work in mimuMW and 
protective rescmblaiuv', by Prof. B. Poulton, KK.S., 
and on Ihe threrM'olour photographic proct^ss, by Su‘ 
W. do W. Abn(‘y. K.(kB., F.R.S. I'he photographs in 
colour that were shown were print.s from thnie negatives 
taken of each subject. I'.ach t)f the three negatives was 
taken through an ai>propriate colounnl medium, and th<* 
three transpanmt prints w(m'(‘ proji'cted on a screen with 
appropriate coloured scn‘ens behind tlu^m, giving the 
colours of nature. 'rhf‘ pro<‘Css and apparatus emiiloyed 
wore based on those ul Mr. Ivi's. 

Brief descriptions of lh(‘ pew exhibits are given in tlu» 
subjoined abstract of Ibe ollicial catalogue. 

'J'he metal sodium, prepared so as to show its tru(^ colour 
and lu.stre: Mr. U. 'I'. Bidlby. spi'ciinen was prepan'cl 

by Dr. Thomas ICwan by minting the. metal in vacuo in one 
vessel and running tli(‘ cl(‘an, bright part of the liquid into 
another communicating vessel w'hit'h had he(m fref‘d from 
condensed air or moisture l>v heating during exhaustion. 
After solidification of a crystalline crust on the glass, the 
surplus liquid was run hack into the first vessel and the 
specimen globe was scialed off.— (i) Pictures produced in 
the dark on a photograiihie plate by difTcfcnt woods; 
(2) ordinary iihotographs of the same woods; (3) the wood.<j 
used in the experiments; Dr. W. J. Russell, F.R.S. /Pbe 
pictures taken in (he dark win't^ obtained on an ordinary 
rapid photographic plate, the wood being in contact with 
the plate from one to eightesm hours nt: a temperature of 
33® C. The pictures w(*re devidoped in the sami‘ way as 
if they had been produced by light. 

The entoptoscope, a nmv form of ophthalmosf'opc ; Prof, 
W. F. Barrett, F'.R.S. The instruiiumt w\as devis(‘(l by 
the exhibitor for the s(df-examination of the eye by nutans 
of pinhole vision-'-entoplic diagnosis (Ui.sting). When an 
illuminated fine pinhole in a sherd of nudal is held near the 
eye, sharp shadows of any opaque or senii-opacpif' objerd in 
the path of the rays within (In* rweball an* thrown on 
the retina. By tills means the growtli of cataract, from 
its earliest slagi‘s can l>e tracerl, By using two closely 
adjacent pinholes in the nwolving (iiaphragni, and tbt‘ 
transparent scale in lh<^ (\ve«pii‘<*<», the c*xacl; mugnltiale 
and distanee from the ndina of (hr* opacity can be deter- 
mined,— -The Kttles-rurtles ophthaImometr*r and ophthalmic 
micro.scope : Mr. tb Balder, 'riie opththnbnometer is an 
instrument for measuring the radius of curvature of thr* 
cornea, and consequently of asciTtaining the dioptric vniur* 
of the refracting medium bounded by that curvature. Tin* 
instrument consists of an attachment by which the patir‘nl’s 
head is steadied, and a telescopr* with Wollaston prism 
for observing the images of the “mires.*’ I'he latter an* 
carried on an arc graduated in terms -of dioptres and radius 
of curyature, and jirismatic steel bars providt* a stc*ady 
rhoveitient by rack and pinion to the adjustable part.s. 
The wholfe is mounted on a telescopic floor standard which 
contains a plunger actuated by a spiral spring; by slight 
pressure this can be pushed down to the level * of the 
pati«rtr’.< dye and clamped. The ophthalmomett*!* can he 
detached and a micros(*c>pe providc*ct with electric illumin- 
ation substituted. 

Tantaltmi, and tantalum. electric lamps: Mes.srs. Siemens 
Bros, and Clo., Ltd. The exhibit comj)rised (i) specimens 
of the metal tantalum in the form of small f>lo(*ks of more 
. or less purity, also sheids and melalHc powder, and speci- 
mens of wire of various tlnckness(^s ; (2) u series of 
tanhdum glow lamps, requiring no voU.s and 0.34 ampere 
, to give A light of 23 N,C. (li watts per candle-power).— 
The “ Osmi ” incandescent lamp : the General EkHrtrk 
Company. The lamp in appearance is similar to the 
ordinary electric bulb, but in place of carbon the filament 
is made from the rare metal osmium, which, when in a 
state of incandescence, glows with extreme brilliancy. The 
advantages claimed arc ; — high fusing point, whito light, 

, higher electrical efficiency, longer life, saving of current, 
less heat.^ The blackening of bulbs is inappreciable, 'rhe 
consumption of cAirrcnt with ordinary carbon filament lamp 
_ is 3*5 4 watts per candle-pow(*r. Consumption of current 
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DVrL^tPr ■ I “ sutllcient depth has been reached. The female 


Vj _ iiiaLi Uiinviit v-»v^JLiipcli»y. 

c'oncav^e mirror the image of a hot bodv or 
01 the inspection hole in a furnace wall is focused upon a 
c<)ppor-constantan thermo-couple connected to a direct- 
leading galvanometer on the centigrade scale. The instru- 
ment was shown working, being sighted upon a disc of 
within an electrical resistance furnace. 

Drawings made from combined photographs of the solar 
corona in 1S98, 1900, and 1901 : the Astronomer Royal, 
in 1901 *1 change in the corona on the west side appears 
to nave taken place in the interval (thirty-seven minutes) 
between two photographs taken at different stations. The 
drawings were by Mr, W. H. Wesley.— (i) Photographs, 
maps, curves, and diagrams, in connection with the more 
locent researches on the astronomical significance of British 
stone circles. (2) Contact positives showing some of the 
lesults taken with the Solar Physics Observatory spectro- 
heliograph. Also four enlarged pictures showing disc and 
disc-and-limb photographs, and a photograph of the instru- 

^ series of curves to illustrate the relation- 
ship between the flow of the river Thames and pressure 
and rainfall changes in Great Britain. The close associ- 
ation between British pressure and the barometric see-saw 
betwe(;n the Indian and South American areas was also 
indicated: Sir Norman Lockyer, K.C.B., F.R.S.— A new 
sundial that tells standard tinae, d(jsigned by Prof. Albert 
Crehore: Sir W. H. Prcece, K.C.B., F.R.S.' The gnomon 
of the common form of dial is abandoned, and the shadow 
of a small bead fixed on a wire is cast on the interior of 
a true cylindrical surface, upon which figure-of-eight curves 
are drawn marking standard noon for each day of the 
year. The cylindrical surface is inclined so that its axis, 
upon, which the bead is fixed, is parallel to that of the 
earth. It thus represents the latitude of the place. The 
shadow of the bead travels across the cylindrical surface 
parallel to, or on, one of the circles drawn thereon. 
These circles represent days of the month. Each hour 
described in the circle is always of .the same length, and 
a scale^ of minutes engraved on the cylinder enables true 
mean time to be read off directly to a few seconds. 

Photographs illustrating the annual growth of a deer’s 
antlers : Mr. H., Irving. The deer photographed was a 
wapiti, full grown. , The first photograph showed the deer 
on the second day after the antlers were cast. Succeeding 
photographs wore taken at fortnightly intervals covering 
four nionth.s’ growth. The antlers, were also shown with 
the velvet in .strips, and finally clean and hard. The 
antl(TS of the previous year were shown for comparison. 

- -'Mcndf'linn heredity in rabbits: Mr, C. C. Hurst. A 
purc-brecl ** Belgian hare,” mated with a purc-bred white 
Angora, gave all wild-grey rabbits. These, bred together, 
gave th{? ten types exhibited, in which appear all the 
possible combinations of four pairs of coat characters, 
viz. short and angora, coloured and white, grey and black[ 
self-coloured and Dutch-marked. The breeding behaviour 
of these types demonstrates clearly the Mendelian prin- 
ciples of dominance, segregation,' and gametic purity. 
Dominant characters are short, coloured, and grey coat. 
Recessive characters are Angora, white and black coat. 
The black and Dutch-marked characters were introduced 
by the white Angora.— -(i) Individual, local, and ortho- 
genetic variation in Mexican lizards of the genus 
Cnemidophorus ; (2) three specimens of Chirotes carmlicu- 
latus from Rio Balsas, South Mexico': Dr. H. Gadow, 
F.R.S. The former exhibit included: — Cnemidophoms 
deppei, showing orthogenetic variation in the number of 
white dorsal stripes from 7 to ix. Local variation from 
completely white to black underparts ; from lateral white 
spots to double red bands. C. striaius and C. guttatus. 
Leading from a sharply striped pattern to the dull-coloured 
and completely spotted form which is characteristic of the 
eastern forest region. C. gularis, C. mexicanus, C. 
bocourti, and other closely allied forms, varying in size, 
colour, pattern, and scales;— (i) Demonstration illusti'atihg 
the life-history of wood-boring wasps (Crabronidae) ; 
(2) photographs from life of transformations of the brim- 
stone butterfly (Gonepteryx rhamni) : Mr. Fred Eno<i. 
The Crabronidse, or wood-boring wasps, excavate (with 
their mandibles) deep burrows in decaying tree tnirifes, 
palings, &c., their work , being carried on day and night 
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wasp then flies off in search of prey to stock her cells 
with food for the larvm. A number of species inhabit 
Great Britain. Each selects its prey from certain insects, 
and invariably keeps to the species so selected. The intelli- 
gence exhibited by the wasp when ” collecting ” is 
mi-irvellous, a momentary glance as the insects dart past 
being sufficient to identify the right one. — ^The membranous 
labyrinth of man and some animals : Dr. Albert A. Gray. 
Ihe exhibit represented the membranous lab^’rinths of man, 
illustrating normal and pathological conditions ; the mem- 
branous labyrinth of the seal showing otoliths ; the mem- 
branous labyrinths of the mouse, the rat, the rabbit, the 
sheep, the cat, the lemur, the duck, the hen. The brain 
of the haddock, with the otoliths in their natural position. 

(i) Restoration of a British Jurassic thcropodous Dino- 
saur of the genus Streptospondylus from the Oxford Clay, 
Oxford ; (2) British armoured Dinosaur : Dr. Francis Baron 
Nopesa. The^ bipedal dinosaurian reptile shown in the 
first exhibit is the most complete representative of the 
genus discovered in this country. The type exists in the 
Paris Museum, but is very imperfect. The specimen from 
which Baron Nopesa’s restoration is prepared is in the 
private museum of Mr. J. Parker, of Oxford, and is about 
to be described by the exhibitor. The restoration was 
executed under the direction of Dr. Francis Baron Nopesa 
by Miss Alice B. Woodward. Diagram reconstruction of 
skeleton and bony dermal armour of Polacanthiis Foxi, 
Hulke, from the 'Woalden of the Isle of Wight. Re- 
constructed by Dr. Francis Baron Nopesa, under the direc- 
tion of Dr. Arthur Smith Woodward, F.R.S. , and set up 
in the geological department of the British Museum. 

Ethnological specimens from southern Mexico : . Mrs. 
Gadow. The specimens comprised embroidered leather 
dancing dress ; decorated cotton huipiles, from eastern 
Oaxaca and South Guerrero ; white cotton shifts, em- 
broidered with beads, South Guerrero ; dancing masks, 
from Coacoyulichan, South Guerrero ; clay and stone idols 
and sacred vessels ; clay whistles, kitchen utensils, ancient 
and modern ; copper, flint, and stone implements ; and 
duck-shaped water vessels. 

Photographs of the White Nile and its tributaries, taken 
by the Survey Department of Egypt, 1903 : Captain H. G. 
Lyons, (i) Bahr el Ji^bel. The stations of Gondokoro, 
Lado, Mongalla, and Kiro; in this part the valley floor 
is about 2-4 feet above low-wdter level ; at Ghaba S'hambe 
and Hcllet Nuer it is only 1-2 feet above it, and in this 
reach the greatest ckwelopmcnt of the marshes occurs, as 
well as the blocks of vegetation (Sudd). (2) Bahr cl 
Ghazal and Bahr el Zaraf, showing thoir flat flood plains. 
(3) Sobat River in flood near its junction with the White 
Nile. {4) The 'White Nile, (5) Shilluk Negroes of the 
White Nile and Sobat. — Photographic views illustrative of 
the scenery of Tibet : the Royal Geographical Society. 


I SUBMARINE NAVIGATION.^^ 

CUBMARINE navigation has engaged the attention of 
“ inventors and attracted general interest for a very 
long period. Its practical application to purposes of war 
was made about 130 years ago. Under the conditions 
which prevailed a century ago in regard to materials of 
construction, propelling apparatus, and explosives, the con- 
struction of submarines necessarily proceeded on a limited 
scale, and the type practically died out of use, almost 
at its birth. Enough had been done, however, to demon- 
strate its practicability and to make it a favourite field 
of investigation for inventors, some of whom contemplated 
wide extensions of submarine navigation. Every naval war 
gave fresh incentive to these proposals, and led to the 
construction of experimental vessels. This was the case 
during the Crimean War, when the Admiralty had a sub- 
marine vessel secretly built and tried by a special com- 
mittee, on which, amongst others, Mr. Scott-Russell and 
Sir Charles Fox served. Again, during the Civil War in 
America, the Confederates constructed a submarine vessel, 
and used it against the blockading squadron off Charles- 
town, After Several abortive attempts, and a considerable 

.1 Abstrpi-pt of a discotirse delivered at the Royal Institution on Friday; 
June 9, by Sir William il. While, K.C.B., F.R.S. 
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loss of life, they succeeded in destroying the Federal 
Boxisatonic, but their submarine with all its crew perished 
in the enterprise. 

It is impossible to give even a summarised statement 
of other efforts made in this direction from i8do onwards 
to 1.S80 ; but one cannot leave unnoticed the work done in 
the United States by Mr. Holland, who devoted himself 
for a quarter of a century to continuous experiment on 
submarines, and eventually achieved success. The Holland 
type was first adopted by the United States Navy, and 
was subsequently accepted’ by the British Admiralty as the 
point of departure for our subsequent construction of sub- 
marines. In Franco, also, successive designs for sub- 
marines were prepared by competent naval architects, and 
a few vessels were built and tried. The PJongciir, of 
i860, was a submarine of large size, considerable cost, 
and well considered design ; but her limited radius of 
action and comparatively low speed left her for many 
years without a successor on the French Navy List. 

The modern development of submarines for war purposes 
is chiefly due to French initiative. During the earlier 
stages of this development progress was extremely slow. 
The Gymnoie was ordered in 1886 and the Gnsiavc Zdde 
in 1888, and her trials continued over nearly eight years, 
large sums of money being spent thereon. In i8q6 com- 
petitive designs for submarines were invited, but no great 
activity was displayed in this department of construction 
until the Fashoda incident two years later. Since that 
time remarkable developments have been made in France, 
considerable numbers of submarines have been laid down, 
rival types have been constructed, and many designers have 
been engaged in the work. Up to the present time about 
seventy submarines and submersibles have been ordered ; 
in July, 1904, the total number of completed vessels was 
twenty-eight, and at the end of 1907 it is estimated that 
France will possess sixty completed submarines, with a 
total displacement of nearly 13,600 tons. The first French 
submarine of modern type, the Gymnotc, was 56 feet long 
and Qf 3Q tons displacement. The latest types are nearly 
150^ feet long and of 420 tons displacement. The cost of 
a^ French submarine designed in 1898 was about 26,000/. 
The estimated cost of the latest and largest vessels is about 
70,000/. 

Two years elapsed after the date when the French 
resolutely undertook the construction of submarines before 
the British Admiralty ordered five vessels of the Holland 
type from Messrs, Vickers, Sons and Maxim, who had 
acquired the concession for the use of the Holland Com- 
pany’s patents. These first vessels in essentials were 
repetitions of the type which had been tried and ofiicially 
approved by the authorities of the United States Navy. 
It was agreed that all improvements made by the Holland 
Company should be at the service of the British Admiralty 
through the English concessionnaircs. Our first five sub- 
marines are 63 feet in length, mo tons in displacement, 
with gasolene engines of 160 horse-power for surface pro- 
pulsion, giving a speed of 8 to 9 knots. The electric 
motors for submerged propulsion are estimated to give a 
speed of about 7 knots. The contract price for each vessel 
in the United States was about 34,000/., and that is about 
the^ price paid for our earliest vessels- The latest type of 
which particulars are available is said to be about 150 
feet in length, 300 tons in displacement, and with gasolene 
engines of S50 horse-power for surface propulsion, giving 
a surface speed of 13 knots and a radius of action of 300 
miles. The under-water speed is 9 knots, and the radius 
of action when submerged about 90 miles. 

In French official classification a distinction is made 
between submarines and submersibles, and this terminology 
has been the cause of some confusion. Both classes are 
capable of diving when required, and both can make 
passages at the surface. In this surface condition a con- 
siderable portio'n of the vessel lies above the water-surface 
and constitutes what is technically called a reserve of 
buo5>’ancy.’^ In the submersible this reserve of buoyancy 
and the accompanying freeboard are greater than in the 
submarine type, and in this respect lies the chief difference 
between the two types- The submersible has higher free- 
board and greater reserve of buoyancy, which secure better 
sea-going qualities and greater habitability. The deck or 
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platform is situated higher above water, iind to it Ihe 
crew can find access in ordinary weal her ^ when making 
passages, and oblain exenfise and fresh air. Rooimt e\- 
hausUvo trials in France are reported to have (‘stahliKlusd 
the groat superiority of Ihf'i siilimt'rsible type wlu*n^ tlie 
service contoniplat(‘d’ may involve s<‘a i>assag»‘s of considia'- 
able length, '.riie Freni'h policy, as n;c<Mi(ly aimoimciMl, 
contemplates the const ru«tion of suhiiKM-sibles of about 
400 tons displacement for such (!xlend(‘d servici's, and prtt- 
poses to restrict the use of submarines to coast and harbour 
defence, for which vessels of about' 100 tons disjilacenuMit 
are to be employed. All recent British submariiKS would 
be ranked as submersibles according to the Fn‘nch classili- 
cation, and it is satisfactory' to know, as the r(‘suU t>f 
French experimonts, that our policy of construction jirovi's 
to have distinct advantages. 

In addition to these two types of diving or su]>marine 
vessels, the French are once ‘mure disc'ussing plans which 
have been repeatedly put; forward and practically applied 
by M. Goubet, namely, the construction of snudl fiortabb- 
submarine vessels whiidi could be lifted on bojird largri 
ships and transported to anv d(‘sired scene of optu-ations. 
In the Royal Navy, for many yi'ars past, it has bet'ii the 
practice similarly to lift and carry sr‘cond-class torpedo or 
vedette boats about 20 tons in widght. Lifting appliances 
for dealing with lh('S(‘ heavy boats have beim designed and 
fitted in all our large cnifsors and in balll(‘shii>s, and a 
few ships have been built as “ hoat-i'arriers.’^ "I’hc first 
of these special depot ships in the Royal Navy was the 
Vtilcan, ordered in i8<S7-S, the design iK^mg in essentials 
that prepared by the lecturer at ElswicU in 1883. 'I’lie 
French have also built a special vessel named tin; fotiilra, 
which has been adapted for transporting small submarimcs 
to Saigon, and performed the s<Tvice without dinb'ulty. 
Whether this development of small portable submariiu's 
will take effect or not remain.s at present an ofjen question, 
but there will be no mechanb'al difliculty either in lh<; 
production of the vessels tlicnusolves or in the means for 
lifting and carrying (luan. 

Progress in mechanical engine(;ring and in metallurgy 
has been great since Bushnell constructed and used his 
first submarine in 1776, during the war liet, ween the United 
States and this cmintry. 'liu'se advances havr; matle it 
possible If) increas(; the dinujiisions, sp(;e(l, and ra<lius ol 
action of sulimarines ; their olTensiv<* pow<‘rs havt‘ b(*en 
enlarged by the use of locomolivf; (oniedoes, and su|HTior 
optical arrirngeiuents hav<‘ been d(‘vis(‘d for discovtndng the 
position of an enmuy wliih* they (l?(;nis(‘lves remain sub- 
merged. But it eamiot b<‘ elaiiuetl that any new princiide 
of de.sign has been discov(‘red or appli<;d.^ b’rom descrip- 
tions left on Hicord by Bushncdl, and still extant, It is 
certain tliat he appreeial<;d, and provided for, tin; gov<‘rn- 
ing conditions of the design in n^gard to buoyaiu'y, stability, 
and control of the depth reached l>y submarines, fmbssl, 
Bushnell showed the way to his successors in msnrly all 
the.se particulars, and — although alternative nadhods of 
fulfilling essential conditions have been introdiu'ed amt 
practically tested — in llus emd BuKhn(;irs plans hav(i in 
substance been found the best. The laws which g<)V(M*n 
the flotation of submannc‘s are, of course, identical with 
those applying to other float ing bodies. When th<‘y are at 
rest and in equilibrium thi^y must displace, a weight of 
water equal to ihcdr own total wcught. At the; surfac<^ 
they float at a minimuiTi draught, and poss(;ss in this 
“ awash condition a suflicienl freeboard and r(;serv<‘ of 
buoyancy to fit them for i-ropulsion. Wh(;n submarines 
are being prepared for “ diving ” water is admilttid to 
special tanks, and the additional W(‘ight iiuTt^jiscs 
immervsion, and eorrf^spondingly rt‘duc(‘s r(rK(;rv<‘ of 
buoyancy. In some small submarin(;s eomparativt; success 
has been attained in reaching and maintaining any <bisir(‘d 
depth below the surface simjily by th(! admission of the 
amount of water required to s(!cure a jan-fed' balance 
between the weight of tho; vessel and all slu; contains, and 
the weight of water which would fill the cavity occupied 
by the submarine when submerged. For all practical pur- 
poses and within the depths reached by submarines on 
service water may be regarded as incomprcssihla ; the sub- 
marine should, therefore. rc!st in equilibrium at any depth 
if her total weight is exactly balanced by the weight of 
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water displaced. If the weight of the vessel exceeds by 
ever so small an amount the weight of water displaced, 
that excess constitutes an accelerating force tending to 
sink the vessel deeper. On the contrary, if the weight of 
water displaced exceeds by ever so small an amount the 
total^ weight of the vessel, a vortical force is produced 
tending to restore her to the surface. In these circum- 
stances, it is obvious that if the admission or expulsion of 
water from internal tanks (or the extrusion or withdrawal 
of cylindrical plungers for the purpose of varying the dis- 
placement) were the only means of controlling vertical 
movement, it would be exceedingly difficult to reach or to 
maintain any desired depth. This difficulty was antici- 
pated on theoretical grounds, and has been verified on 
service — in some cases with considerable risks to the ex- 
perimentalists — the submarines having reached the bottom 
before the vertical motion could be checked. It has con- 
sequently become the rule for all submarines to be left 
with a small reserve of buoyancy when brought into the 
diving condition. Submergence is then effected by the 
action of horizontal rudders controlled by operators within 
the vessels. Under these conditions, submergence only 
continues so long as onward motion is maintained, since 
there is no effective pressure on the rudders when the 
vessel is at rest. The smallest reserve of buoyancy should 
always bring a submarine to the surface if her onward 
motion ceases, and, as a matter of fact, in the diving 
condition that reserve is exti'emely small, amounting to 
only 300 lb. (oquivabmt to 30 gallons of water) in vessels 
of 120 tons total weight. This is, obviously, a narrow 
margin of safety, and necessitates careful and skilled 
management on the part of those in charge of submarines. 
A small change in the density of the water, such as occurs 
in an estuary or in the lower reaches of a great river, 
would speedily obliterate the reserve of buoyancy and cause 
the vessel to sink if whaler was not expelled from the 
tanks. Moreover, variations in weight of the submarine 
{due to the consumption of fuel, the discharge of torpedloes 
or other causes) must sensibly affect the reserve of 
buoyancy, and arrangements must be made to compensate 
for these variations by admitting equal weights of water in 
positions that will maintain the trim ” of the vessel. 
Additional safeguards against foundering have been pro- 
vided in some submarines^ by fitting detachable ballast. 
The more common plan is to make arrangements for 
rapidly expelling water from the tanks either by means of 
pumps or by the use of compressed air. In modern sub- 
marines, with locomotive torpedoes, compressed air is, of 
course, a necessity,^ and can be readily applied ’in the 
maniKir described if it is desired to increase their buoyancy. 

The conditions of stability of submarines when diving 
are also special. At the surface, owing to their singular 
form, the longitudinal stability is usually much less than 
that of ordinary ships. When submerged, their stability 
is the sama in all directions, and it is essential that the 
centre of gravity shall be kept below the centre of 
buoyancy. This involves no difficulty, because water- 
ballast tanks can be readily built in the lower portions of 
the vessels. Small stability in the longitudinal sense, how- 
ever, ^ necessitates great care in the maintenance of trim, 
and in the avoidance of serious movements of weights 
within the vessels. Moreover, when a vessel is diving 
under the action of her longitudinal rudders, she is ex- 
tremely sensitive to changes of trim, and great skill is 
required on the part of operators in charge of working 
the rudders. As the under-water speed is increased, the 
pressure on the rudders for a given angle increases as the 
square of. the velocity, and sensitiveness to change of trim 
becomes greater. This fact makes the adoption of higher 
under-water speed a matter requiring very serious consider- 
ation. Some authorities, who have given great attention 
to the construction of submarines, have been opposed to 
the adoption of high speeds under water, because of the 
danger that vessels when diving quickly may reach much 
greater depths than are desirable. Causes of disturbance 
which might be of small importance when the under- 
water speed is moderate may have a greatly exaggerated 
effect when higher speeds are reached. Cases are on record 
where modern submarines in the hands of skilled crews 
have accidentally reached the bottom in great depths of 
water, and have had no easy task to regain the surface. 
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For these reasons, it is probable that while speeds at the 
surface will be incroa.sod, under-water speeds will not grow 
correspondingly. Indeed, the tactics of submarines hax'dly 
appear to require high speed under water, seeing that it is 
an important element in successful attack to make the final 
dive at a moderate distance from the enemy. It is 
authoritatively stated that in our submarines complete 
control of vertical movements has been secured by means 
of skilled operators, and that a constant but moderate 
depth below the surface can be maintained. Proposals have 
been made and successfully applied to small submarines 
for automatically regulating the depth of submergence by 
apparatus similar to that used in locomotive torpedoes. 
For the larger submarines now used such automatic 
apparatus does not find favour, and better results are 
obtained with trained men. 

The possibility of descending to considerable depths has 
to be kept in view when deciding on the form and struc- 
tural arrangements of submarines, which may be subjected 
accidentally to very great external pressure. It is abso- 
lutely necessary to success that, under the highest pressure 
likely to be endured, there shall be rigidity of form, as 
local collapse of even a very limited amount might be* 
accompanied by a diminution in displacement that would 
exceed the reserve of buoyancy. This condition is not 
difficult of fulfilment, and the approximately circular form 
usually adopted for the cross-sections of submarines favours 
their resistance to external pressure. 

Under former conditions, there was difficulty in remain- 
ing long under water without serious inconvenience from 
the impurity of the air. Now, by suitable arrangements ' 
and chemical appliances, a supply of pure air can be 
obtained for considerable periods, sufficient, indeed, for any 
operations likely to be undertaken. 

The use of gasolene engines for surface propulsion has 
many advantages. It favours increase in speed and radius 
of action, and enables submarines to be more independent 
and self-supporting. Storage batteries can be re-charged, 
air compressed and other auxiliary services performed 
independently of any “ mother ship. At the same time, 
it is desirable to give to each group of submarines a sup- 
porting ship, serving as a base and store depdt, and this 
has been arranged in this country as well as in France. 
With gasolene engines, care must be taken to secure 
thorough ventilation and to avoid the formation of explosive 
mixtures of gas and air, otherwise accidents must follow. 

Little information is available as regards the success of 
“ periscopes and other optical instruments which have 
been devised for the purpose of enabling those in command 
of submarines to obtain information as to their surround- 
ings when submerged. In this department, secrecy is 
obviously desirable, and no one can complain of official 
reticence. From published accounts of experimental work- 
ing abroad as well as in this country, it would appear that 
considerable success has been obtained with these optical 
instruments in comparatively smooth water. It is also 
asserted that when the lenses are subjected to thorough 
washing by wave-water, they remain efficient. On the 
other hand, the moderate height of the lenses above water 
must expose them to the danger of being wetted by spray 
even in a very moderate sea, and experience in torpedo- 
boats and destroyers places it beyond doubt that the re- 
sultant conditions must greatly interfere with efficient 
vision. In heavier seas, the comparatively small height of 
the lenses above water must often impose more serious 
limitations in the use of the periscopes and similar instru- 
ments. Improvements are certain to be made as the result 
of experience with these optical appliances, and we may be 
sure that in their use officers and men of the Royal Navy 
will be as expert as any of their rivals. But when all 
that is possible has been done, it must remain true that 
increase in offensive power ^ and in immunity from attack 
obtained by submergence will be accompanied by unavoid- 
able limitations as well as by .special risks resulting from 
the sacrifice of buoyancy and the great reduction in longi- 
tudinal stability which are unavoidable when, diving. 
These considerations have led many persons to favour the 
construction of so-called surface^hoats rather than sub- 
marines. They would . resemble submersibles in many re- 
spects, but the power of diving would be surrendered, 
although they would be so constructed that by admitting 
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water bv special tanks they could be deeply immersed and 
show only a small target above the surface when making 
an attack. There would be no necessity in such surface 
vessels to use electric motors and storage batteries, since 
internal combustion engin<‘S could be used in all circum- 
stances. Hence it would be i>ossible without increase of 
size to construct vessels of greater speed and radius of 
action, and to simplify designs in other important features. 
It is not possible to predict whether this suggestion to 
adopt surface-boats rather than s’libmersibles will have a 
practical result ; but it is unquestionable that improve- 
ments in or alternatives to internal combustion engines 
will favour the increase of power in relation to weight, 
and so will tend to the production of vessels of higher 
speed. 

Submarines and airships have certain points of re- 
semblance, and proposals have been made repeatedly to 
associate the two types, or to use airships as a means of 
protection from submarine attacks. One French inventor 
seriously suggested that a captive balloon attached to a 
submarine should be the post of observation from w’hich 
information should be telephoned^ to the submarine as to 
the position of an enemy. He evidently had little trust in 
periscopes, and overlooked the dangers to which the 
observers in the car of the balloon would be exposed from 
an enemy's gun-fire. Quito recently a proposal has been 
made by' M. Santos Dumont to use airships as a defence 
against submarines, his idea being that a dirigible air- 
ship of large dimensions and moving at a considerable 
height above the surface of the sea could discover the 
whereabouts of a submarine, even at some depth below 
the surface, and could effect its destruction by dropping 
high explosive charges upon the helpless vessel. Here 
again, the inventor, in his eagerness to do mischief, has 
not appreciated adequately the risks which the. airship 
would run if employed in the manner proposed, us sub- 
marines are not likely to be used without supporting 
vessels. Hitherto, submarines themselves have been armed 
only with torpedoes, but it has been proposed rc'cently lo 
add guns, and this can be done, if desired, in ve.ssels 
possessing relatively large freeboard. No doubt if gun 
armaments are introduced, the tendeni'y will be further to 
increase dimensions and cost, and the decision will be 
governed by the consideration of the gain in fighting 
pow'er a.s compared with increased cost. As matters .stand, 
submarines arc practically helpless at the surface when 
attacked by small swdft vessels, and it is natural that 
advocates of the type should desire to remedy this con- 
dition. Surface boats, if built, will undoubtedly carry 
guns as well as torpedoes, and in them the gun fittings 
would be permanent, whereas in submarines certain por- 
tions of the armament would have to be removed when 
vessels were prepared for diving. 

Apart from the use of submarine vessels for purposes 
of war, their adoption as a means of navigation has found 
favour in ‘many quarters. Jules Verne, in his “Twenty 
Thousand Leagues Under the Sea,’’ has drawn an attrac- 
tive picture of what may be possible in this direction, and 
Others have favoured the idea of combining the supposed 
advantages of obtaining buoyancy from bodies floating at 
some depth below the surface with an airy promenade 
carried high above water. Not many years ago an 
eminent naval architect drew a picture of what might be 
accomplished by utilising what he described as the “ un- 
, troubled water below in as.sociation with the freedom 
and pure air obtainable on a platform carried high above 
the waves. These suggestions, however, are not in accord 
;with the accepted theory of wave-motion, since they take 
no note of the great depths to which the disturbance due 
to wave-motion penetrates the ocean. The problems of 
stabiHty, incidental to such plans, are also of a character 
not easily dealt with, and consequently there is but a 
remote prospect of the use of these singular combinations 
of submarine and aerial superstructures. There is little 
likelihood of the displacement of ocean steamships at an 
early date by either navigable airships or submarines, 
and the dreams of Jules Verne or Santos Dumont will 
not be realised until much further advance has been 
made in the design and construction of the vessels they 
, ‘contemplate. ^ 

NO. i86t, VOL. 72] 


[June 29, 1905 


THE INSrirUTTON OF MECHANICAL 
ENOINEEKS. 

T he summer meeting of the Institulion of Meehanieal 
Engin(‘ers was hi^lcl last week in ih'lgium. 'I'he (q,?en- 
ing proceedings took place in the city of the 

dent, Mr. E. P. Martin, ocrupying lh(‘. chair at (la* 
preliminary silting. Six paptws w(m-(‘ (l(»wn IVu* reading 
and discussion, the mornings of Jun<^ 20 and Juiur^i 
being devoted to thtdr considi'ration. The following is a 
list of the papers : — Superheaters applied to locomotives 
on the Belgian State railways, by M. J. B. Flammc ; 
the growth of large gas-engin(is on the Continent, by 
M. Rodolphe Mathot ; ba'ro-conciade, and some of it.s inost 
characteristic applications in Ikdgiiini, by M. Ed. Noaillon ; 
electric winding machines, hy M. Paul llabets; strength 
of columns, by Prof. VV. E. I-illy ; an invi'stigation to 
determine the effects of steam-jacketing upon the (‘iTIicieney 
of a horizontal compound sttauii ongim*, by Mr. A. L, 
Mellanby. 

The first paper taloai was th(^ (‘ontrilmtion by M. 
Flamme on superheating for locomotives. 'J'hc author lirst 
dealt with the Schmidt .sup(‘rheater for sim},)le (‘xpansion 
locomotives as applied on the Belgian State railways. 
Arrangoiiieiits wer(^ made for supiThcating the steam, in 
order further to increase the power of th(‘ engines. As a 
result of cxporinuaits- made, extfuuling over some months, 
it was recognised that the* utilisation of steam .slightly 
superheat<‘d did not offer any appreciable economy of fuel 
or increase of power. On the othcjr hand, with the < 

Schmidt apparatus, when the steam was superheated from 
570^ F. lo 662“ F., favourable n, ‘suits wore obtained. Two 
engines were trit‘(l, one using superheated steam and the 
other saturated steam, 'fhe saving in favour of the super- 
heated steam locomotive amounted lo 12-5 per c(*nt. for 
fuel and ii>5 per cent, for water. Moreover, tin* spi.'ed 
reached showed an aviTage increase of p.5 p(u* (‘enl., all 
conditions being (exactly the same. In regard lo main- 
tenance, the sup(‘rheat(‘d steam locomotive typt‘ <lid not 
require special attention during its one and a half years' 
servic(‘. 'I'hew^ favourable results led to the Ikdgian’Stati* 
railway.s venturing on the appru'ulitjn of stip(M*h<‘at to 
locomotive.s on a larger seah*. Willi this in view, twenty- 
live locomotives, comprising live dilTenmt types, all jiro- 
vided with the Sihmidl superhi'alm*, were, at the lime of 
the reading of the paper, aclually in (bourse of constriK- 
tion, or were about to Ih‘ put to work, 1 'h<f Btdgian State 
railway autlundlies laid decitled to pr'i-sr-vere in their ex- 
periments in cond)iuing sup(‘rli(‘a(ing of steam with com- 
pounding of the (‘ngine. Hkj results obtained tvill be of 
very great intere.st. It, was desirable tb fmd whether it 
was more economical to divide the superheater into two 
parts in such a manner as to raise the temperature at the 
entrance to both high-pressuro and low-pressun* cylinders. 
The (^ockerill (.lo,, of Seraing, had complet(‘d a super- 
heater which would enable this question to be stdlhxl. 

The discussion on this paper was opened l>y Mr. 
Robinson, of Mes.srs. Sharp, Stewart, nncl Co,, who* stated 
that the Schmidt superhffater had berju tri(‘(l on tlie 
Canadian Pacific Railway, and had been found to answer, 
whilst on the Cape railways the n^sults had not b<‘en so 
satisfactory. He attributed the latter effect to tlus fact 
that the superheating tubes wm*o placed tit the lowtn* part 
of the barrel of the. boiler, instetid of at: the upptn* part 
as they should have been. Mr. Mark M. Rcibinson and 
the president also spoke. 

The next paper taken was Ih.at of Mr. Paul Utibels 
on electric winding machines. 'Hiis was a long and somc*- 
what abstruse paptT, illustrah'd by many diugnims, and 
containing a large number of fornuib'u. It: was read in 
brief abstract by the. secretary of the institution. 
author gave dynanuc investigation of haulagf^, dealing 
with, the questions of resistance, stati<ral monKmts, inertia 
of suspended loads, inertia of rope-roll, the head g(‘ar an<l 
winding gears of motors, and other elements of design. 
Formulas were given for moment.s of the accelerating forces 
and power and expenditure of energy. Details of construc- 
tion of motors wore discussed, and some special dovice.«« 
explained.^ As a practical conclusion, the author staled 
that^ it might bo safely contducled from trials of which 
particulans wete given that the ek^ctric haulage machine^ 
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even if it were not more economical than the best steam- 
driven machines, was certainly not more expensive. The 
greater facility and safety with which electricity can be 
used, the smoothness with which it works, and its much 
greater flexibility, would often make it preferable to the 
use of steam, even in a case where transmission of energy 
was not required ; there could be no hesitation in the 
choice between the two systems when the power had to be 
transmitted from a distance, or where the production of 
energy could be centralised at one power station. 

M. Ed. Noaillon’s paper on ferro-concrete was next 
read. Ferro-concrete constructions, as is well known, 
consist of a mass in which iron or steel reinforcement is 
bedded. The author stated that round bars w^ere generally 
used, as they facilitated the escape of air and the proper 
ramming of the concrete ; there were also no sharp angles 
which would cut the concrete. On the other hand, the 
round section gave the lowest coefficient of adhesion for a 
given cross-section of metal. The following rules govern- 
ing the construction had been prepared by Prof. Rabut : — 
(i) No connection should be made of iron to iron, as the 
concrete itself holds the parts together in the most 
economical manner. (2) At least two distinct systems of 
reinforcement should be used, one to take up the tensile 
stress and the other to take up the shearing stresses in 
the concrete ; when necessary a third system should be used 
to take up the compressive stresses. (3) The reinforcement 
should be so arranged that the separate members may be 
stressed in the direction of their length, so that the stresses 
produced between the iron and the concrete should be 
tangential, and not normal to the axis of the members 
of the reinforcement- (4) Homogeneity of the structure 
should be taken advantage of by prolonging the iron parts 
of one portion of the structui'e into the thickness of the 
concrete of the adjoining portion. Other points were also 
given. 

Methods of construction were described and illustrated. 
Some examples of reinforced concrete w-ere given in the 
paper, the handsome dome of the new Central Railway 
Station at Antwerp being a prominent instance. This 
dome is a fine piece of architecture, but was designed first 
of all for an ordinary masonry structure, a fact which 
made it somewhat difficult for the architects to adapt it for 
ferro-concrete. The entire structure is 1800 tons in weight, 
and ro.sts wholly upon the columns at the angles of the 
glass lights ; these columns are Y-shaped in cross-section. 
The external shell has a uniform thickness of 3*15 inches, 
and is relieved by six moulded ribs following the meridian 
lines. The Rcnommde Hall at Li6ge was the next example 
of this kind of construction. It was designed ^ expressly 
for the use of this material. The principal hall is covered 
by three cupolas, each 55 feet in diameter, placed at ,a 
height of about 50 feet above the level of the ground. 
Each cupola form's part of a sphere, which continues in 
haunches, pierced with lights, and descending to the corners 
of the circumscribed square. The intersections of the 
spheres with the vertical spans passing through the sides 
of the squares are formed by arched beams, which spring 
from the capitals of short cylindrical columns. The 
cupolas are 4i inches thick, and are made of concrete com- 
posed of cement clinker finely broken up ; they are re- 
inforced by a layer of expanded metal with a lattice work 
of bars. /Members of the institution had a good oppor- 
. tunity to examine this structure, as one of the banquets 
during the meeting wa.s given in the Renomm^e Hall. 

An interesting application of reinforced concrete was 
also described in the widening of La Boverie Bridge 
at Li<^‘ge. Particulars wore also given of another bridge, 
built upon the Hennebique system; the length between 
abutments was 260 feet, and comprised a central span of 
j8o feet and two side spans. The total width of the road- 
way was 32-8 feet. An intere.sting feature about this bridge 
is the design of the foundations, and the way they were 
erected by mechanical compression of the soil. The piers 
and abutments rested upon a group of concrete piles driven 
deeply into the , bed of the gravel, which thus , became 
strongly compressed. The concrete piles were reinforced 
by vertical bars of steel which were continued into the 
piers and abutments, so that the whole was solidly , bound 
together. By this method the advantage was ' obtained 
of solidly rooting the bridge intb the earth, so that it 
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had a resistance amply sufficient in case of a floating 
accumulation of ice, such as would temporarily transform 
the bridge into a dam, A skew bridge, also on the 
Hennebique system, was referred to, and a description was 
also given of a framework for lead chambers at the 
chemical works of the Engis Co, In the brief discussion 
which followed this paper, Mr. W. H. Maw suggested 
that it would be interesting if experiments could be made 
upon the effect of tension upon bars held in concrete. ^ He 
had heard that a better hold of the concrete was obtained 
if the bars were previously treated to a wash of cement. 

Mr. Mellanby’s paper on the efficiency of the steam 
jacket was next read. This paper may be said to form 
I part of a scries of contributions on the same subject which 
have been given by various authorities during recent times. 
The results of a series of somewhat elaborate trials wore 
given, from which the following general I'esults may be 
taken. A compound engine, with boiler pressure at 150 lb., 
may be worked with the mean pressure referred to the 
low-pressure cylinder of about 40 lb. per square inch with- 
out any loss of efficiency in terms of the brake horse- 
power. Steam jackets have their maximum efficiency when 
the whole of the • high-pressure and the ends of the low- 
pressure cylinders are jacketed with high-pressure steam. 
When jackets are applied to the high-pressure cylinder, 
the total indicated horse-power is slightly reduced, but 
when applied to the low-pressure cylinder the total in- 
dicated horse-power is considerably increased. Jackets have 
little effect in the high-pressure, but havc^ considerable 
effect in the low-pressure cylinder upon initial condensa- 
tion. The temperature supplied to the cylinder walls next 
to the steam must be considerably less than that of the 
steam, because, firstly, the actual “ missing quantity ” is 
much less than it would have been had the steam and 
metal gone through the same temperature changes, and 
secondly, because the mean temperature of the metal is 
higher than that of the steam. The author concluded that 
the greater part of the “ missing quantity ” must be due 
to leakage, and not to initial condensation, in this respect 
agreeing with the conclusions of Messrs. Callcndar and 
Nicolson. 

A somewhat extended discussion followed the reading ox 
this paper. It was opened by Mr. V. Pendred, who said 
that compression in the cylinder had a considerable effect. 
If the compression corner of the indicator diagram was 
square, the’ utility of the jacket appeared to be small, but 
if it wore rounded off by compression jacketing appeared 
to be more effective. Mr. Saxon, of Manchester, took 
exception to the statement as to a mean effective pressure 
of 40 lb. being the most cfticient for a compound engine ; 
he considered that the ratio of the cylinders should be 
taken, into account. Mr. Henry Davey did not regard 
the results obtained as a guide for engineers, on account 
of the bad performance of the engine. Mr. Mark, Robinson 
confirmed the author’s opinion in regard to a mean pressure 
of 40 lb., and, in reply to a remark of Mr. Saxon’s, said 
that the size of the cylinders should be in accordance with 
the power needed, and their ratio should be governed 
bv the conditions of working. 

*On the second day of the meeting the first paper taken 
was a contribution by Mr. R. Mathot on large gas-engines. 
This was a long and interesting paper, containing a con- 
siderable amount of historical ma^tijr, and dealing with 
many of the details of construction by Continental makers 
in the design of large gas-engines, which have formed ,so 
prominent a feature of the engineering of Germany and 
Belgium within the last few years. The paper was illus- 
trated bv a number of engravings arid diagrams, and 
results of engine tests were given in a table. Although 
English engineers early took the lead in the manufacture 
of gas-engines of moderate size, they have been to some 
extent left behind by Belgian and German manufacturers 
in regard to large gas-engines using blast-furnace gas; 

, and even such of the . latter as have been constructed 
in England have, been mostly to German designs. It would 
. be impossible in a report of this nature to give an account 
of the many Retails of construction dealt with by the 
author, ' especially without the aid of the numerous illus- 
' tratiohs by which the, paper was accompanied. 

' The discussion that, followed the reading of the paper 
,1 mainly consisted of a , speech by Mr* Crossley, of Man- 
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Chester, who defended the position of the English gas- 
engine mak(u*s, pointing out what had been done in the 
past. He did not, however, deny that the Continental 
inak(‘rs worc^ in advance of llie English makers in regard 
to the size of the gas-engines manufactured. 

'I'he remaining paper was Prof. Lilly’s contribution on 
the strength of columns, but the lime for adjournment 
having arrived, this was only read in brief abstract, and 
was not discussed. 

A large number of excursions and visits to works in 
the neighbourhood of Li6ge had bc^en arranged by the 
local committee. Visits were also paid to the exhibition, 
and there were the usual social functions, including the 
reception, the dinner at the Renommee Hall already 
mentioned, and the institution dinner held at Lidge, 
Thursday was entirely given up to these excursions, and 
on Friday members travelled to Antwerp, where they 
viewed the extensive docks of that city and some of the 
works in the neighbourhood. This brought a very 
successful meeting to a close. 


VmVERSlTY AND EDUCATIONAL 
INTELLIGENCE, 

Oxford. — Dr. Ritchie, Fellow of Now College, the pre- 
sent reader in pathology, has been constituted professor 
of pathology so long as" he continues as reader. Dr. A. J. 
Herbertson, non-collegiate, has been appointed university 
reader in geography. 

The Rev, H. T. Morgan, Trinity College, has offered 
to continue the unfinished carving in the corridors of the 
university museum. Much of the elaborate plan ^ for the 
sculptural decoration of the museum, undertaken in i860, 
has remained uncompleted, and the Rev. H. T. Morgan 
has generously undertaken to provide for the carving of 
the capitals and corbels of at least two of the four upper 
corridors. The delegates propose to continue the original 
plan, according to which the capitals \verc to represent 
various plants in systematic order. 

On June 20 a deputation from the medical graduates of 
the university, Sir William Church, Dr. Sharkey, Dr. 
Shornstein, Dr, Collier, and Mr. Whitley, presented an 
address to the Vice-Chancellor urging the importance of 
pathology in the medical curriculum of the university, and 
slating the step.s that have been taken lo provide permanent 
endowment iov the teaching of thi.s subject. A “ pathology 
endowment fund ” has 'b<*en started, and an appeal that 
was limited to members of the profession has resulted in 
the contribution of more than 500/. A member of the 
university, who has already given loooZ. towards th<‘ 
endowment of a pathology chair, has offered to cover all 
subscriptions from the medicaf faculty by an equal amount. 


It is announced that General W. J. Palmer, of Colorado 
Springs, Col., and Mr. Andrew Carnegie have given re- 
spectively 2o,oooZ. and io,oooZ. as a nucleus to the loo.oooL 
endowment fund for Colorado College. 

Mr. T. P. Black has been appointed demonstrator in 
physics in Armstrong College, Newcastle-upon-Tyne. Mr. 
Black was a student of the college from October, 1900, 
to June, 1903, when he was elected to one of the Royal 
(1851) exhibition scholarships. 

We learn from Science that the proposed affiliation of 
the Massachusetts Institute of Technology with Harvard 
University was approved at a meeting of the corporation 
of the institute on June 9. It was agreed to accept the 
terms of the agreement recently drawn up by the com- 
mittee of the two institutions. Before the agreement can 
become effective the corporation and overseers of Harvard 
University must take action, and several legal questions 
must be settled. 

The, committee appointed to inquire into the present 
condition of fruit culture in Great Britain, and to consider 
whether any other measures might with advantage be 
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taken fer its promotion and encouragiMiiont, has r(‘por(i‘d 
to the Board of Agricultures in favour ol the e^slabltsh- 
ment of a special sub-depaiTment to deal with matt<*rs 
connected with the fruit industry, 'fhe main r<*commend- 
ation is that there should he two bnim'hes ol siudi sul>- 
department — (a) a bureau <d‘ information, (h) an experi- 
mental fruit farm. It is further proposed that horti- 
culture should he taught in ehMiKMitary si'IkkjIs in eouiitrv' 
districts, that such st'hiiols should have gard<*ns allattu'd 
wherever possible, and that, tin* attention of local educa- 
tion authorities sluaild b(‘ ditanded to tliis, atid also to llie 
desirability of encouraging the study of practical horti- 
culture in training colleges. 

The programme of th(‘. summer nuading of univt'rsily 
extension students, which is to htdd at. Oxford in 
August, has now been jniblished. The hadiiia^s in the 
natural science section will !»e devoted lo an exjdanation 
of the scientific method and to the illustration of its 
application to scientific work. (i(*aeral inlrotUudory 
lectures will be (hdivenal by Trof. '1'. on lln^ sci('niiiic 

method as an operation of the mind, and by^ Prof. h\ 
Gotch, F.R.S., on the dev<‘lopnient of tin* .scientific imdhiKl. 
Special lectures illustrative of the appPuaitions (d' the 
scientific method lo numerous bramdu^s of scienca* have 
been arranged, tind these lectures will he diiaaded to show 
the extent to whiih th(^ gjmeral coma'ption of tlur par- 
ticular science has been dev(d(i[H‘d I)y tin* use of the 
scientific midhod, and the way in which the nudhod is 
used in the e.xp(>rimenlal iiiV(‘stigation of som(‘ group of 
phenomena. Among the varied list of lectuia^s from wlfudi 
students may cho(;se we notice those by Prof. W. I''. R, 
Weldon, F.R.S., on variation and heiaalil y ; by Prof. (\ .S. 
Sherrington, F-R.S., on a general survey of pbysiologv 
and psychophysics; liy Prof. W. M. P’limh'rs P(dri«‘, 

F. R.S.,*on crucial insuinces in archti-ology ; and )>y I ha 

G. J. Burch, F.R.S., on modern c(/ncepli<jns of matter, 

Mr j\iLWYN Kkllowks, Pia*sld(‘nt of the Uotird of Agri- 
culture, presided tit an {igricuKuiail conlerenc«i held at 
Aberystwyth last was'k. 'Phe obJ(*ct in view in holding 
the meeting was the (‘Xlmision and di'velopimml' of the 
work of the tigriculturjil d<‘pai’ltn<'nl of die Lnivm’silv 
College of Wales by the (‘siablishmciil «»f a more delinilf* 
connection la*t\ve(*n its (vslension work and Ihtit done 
inside the college, and by Ixdler nrgani.salion of the dc' 
partment of agriculture itself, Mr. h’ellowes said that the 
Board of Agriculture has been able (o give Sno/, a vear 
to Aberystwyth College and .too/, a vettr towards the (adlege 
farm which was opeiuul the same <lay, 'Phe I'ollege is also 
largely tiided by th<‘ residuti grant wlntdi since the yeai 
i8()c) has been haiuled over (n tli(‘ county councils of' tlu' 
kingdom. In the counlii'.s connt‘cted with Aberystwyth 
College, one-sixth of lh(‘ residue grant has betm givf*n 
to agricultural education. Mr, l'ellow(‘S said lu^ hoped, 
a.s time went on and as Imperial funds improved, that 
the Board of Agriculture will \n\ able tf> <io more for 
agricultural education and for agricultural collegi^s. .He 
strongly commimded the .suggestion that a dc.si'riptivo 
pamphlet should be issuocFby the C(»llf‘gf‘ authorities «<^tting 
forth what are the proceedings of th(‘ college and what, 
young men are able to learn there. It was d(‘cided tt» ask 
the county councils to appoint repr(rs(‘ntatives lo eonsiclm* 
the details of a scheme of orgrini.sation for the* agriiailtural 
department at a conference to Im held in Oididiiu*. 'I'lie 

following resolution was passed s that this <'onh‘rem‘<s 

desires to record its warm gralitudti lo the Bojinl of Agri- 
culture for the invaluable aid it has renthM'ed to agricultural 
education in the counties ufiHiated lo tlu^ University (kdlege 
of Wales at Aberystwyth. The I'onfcrence is of opinion that 
the results already attained and response to th<‘ \w\p 
and guidance received from the Board by the loctil authori- 
ties out of their limited resource.s constitute .a strtmg 
claim for largely increased grant.s from tll(^ central Govern- 
ment towards agricultural education, which is a matter of 
the highest importance in the interests of the kingdom 
and the Empire at large. In the afternoon Mr. F<sllow<!S 
opened the recently acquired college and counties’ training 
farm, which is situate about four and a half miles outside 
Aberystwyth, and' has an area of 200 acres. 
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SOCIETIES AND ACADEMIES. 

London. 

Geological Society, June 7. —Dr. J. E. Marr, F.JLS., 
president, in the chair. — The microscopic structure of 
minerals forming serpentine, and their relation to its 
history : Prof. T. G, Bonney and Miss C. A. Raisin. 
The authors embody their investigations in the following 
conclusions : — (i) I'hat both a tint and pleochroism m-e 
accidental rather than essential characteristics of antigorite. 

(2) iMeither are low polarisation-tints characteristic,^ unless 
two mica-like minerals exist, otherwise indistinguishable. 

(3) That it is doubtful whether any hard and fast line can 
be drawn between antigorite and the more fibrous forms 
in ordinary serpentine rocks. (4) That the most^ typical 
antigorite appears when the rock has been considerably 
affected by pressure, but it becomes less so when the latter 
has been very great. (5) That so far from the nearly 
rectangular cleavage of augite originating the “ gestrickte 
struktur, ” it is worse preserved than any other original one 
in the process of serpentinisation. Typical antigorite, how- 
ever, apparently is rather more readily produced from 
augite than from the other ferroniagnesian silicates, but 
is more directly a consequence of pressure than of chemical 
composition. — The tarns of the Canton Ticino : Prof. E. J. 
Garwood. The lakes dealt with comprise the larger 
Alpine tarns which occur in the Canton Ticino. Most of 
these drain into the Ticino basin ; one or two, however, 
flow into the Reuss or the Rhine. These lakes owe their 
origin, when they are rock-basins, to the presence of lines 
of weakness, along which in many cases solution has taken 
place, while in some shallow tarns ice may have removed 
detached fragments ; but in no case has a lake been found 
which can reasonably be assigned to icc-excavation inde- 
pendent of I'ock-structure. 

Mineralogical Society, June 14. — Prof. 11 . A. Miens, 
F.R.S., president, in the chair. — The chemical composi- 
tion of lengenbachite : A. Hutchinson. A quantitative 
analysis of the new mineral from the Binnenthal recently 
described by Mr. R. H. Solly leads to the formula 
yPbS.aAsaSj, part of the lead being replaced by silver and 
coppdr, hnd ‘ part of the arsenic by antimony. — ^I'hc 
chemical composition of hutchinsonite : G. T. Prior*. 
Chemical examination of this new and extremely rare 
mineral from the Binnenthal described by Mr. R. H. Solly 
showed that it could be added to crookesite and lorandite 
as a third mineral containing the ran‘ clement thallium 
as an important constituent. Quantitative analysis, made 
(Ml a small amount of material (about 70 mg.), showed 
iho presence of about 20 per cent, of thallium, and 
suggested the formula (Tl,Cu,Ag)2S,ASaS3-l- PbS.ASaS^. 
— Th(! identity of the amiantos of the ancients with 
chrysotile : Dr. J. \V. Evans. The principal source of 
amiantos appears to have been Cyprus. Specimens brought 
by Prof. Wyndham Dunstan from the ancient workings on 
the slopes of Mount Troodos prove to be chrysotile, and 
not tremolite asbestos. A chemical analysis by Mr. G. S. 
Blake confirmed this result.- — Gnomonic projection on two 
planes at right angles : Dr. J. W. Evans. By means of 
these projections and the rotation of one plane on an 
axis at right angles to the other, simple solutions of 
crystallographic problems are obtained, — ^The ’ President 
exhibited supersaturated solutions of sodium nitrate show- 
ing the transition from the metastable condition, in which 
crystallisation is only possible in the presence of solid 
crystals, to the labile condition, in which the liquid can 
crystallise spontaneously. 

Physical Society, June 16, — Prof. J. H. Poynting, 
F.R.S., president, in the chair. — On the ratio between the 
mean spherical and the mean hori2ontaI candle-power of 
incandescent lamps : Prof. Fleming^. This paper contains 
a theoretical deduction from first principles of experimental 
results given by Mr. G. B. Dyke in a paper read before 
the Physical Society on November ii, 1904, respecting the 
ratio of the M.S.C.P, of , incandescent electric lamps to 
the M.H.C.P. taken when the lamp was rotating round a 
vertical axis. In the case of nine different types of, electric 
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glow-lamps, this ratio was found to be a number near 
0*78. The author .shows, by discussing the simple case of 
linear filament, that the ratio of the M.S.C.P. to the hori- 
zontal candle-power for this last case must be represented 
by the value 7r/4 — 0-785, and hence that the constant ratio 
found experimentally by Mr. Dyke necessarily follows as 
a simple consequence of the fact that the light sent out 
in any direction from each unit of length of an incandescent 
filament varies as the cosine of the angle of inclination 
of the ray to the normal to the filament. In the paper it 
i.s shown also how a simple correcting factor may be 
obtained for reducing the actual horizontal candle-power 
of a linear filament of finite length to the candle-power in 
the same direction which would be found if the elements 
of the filament were concentrated on the axis of the photo- 
meter and all normal to it. — The electrical conductivity of 
flames : Dr. H. A. Wilson. The paper contains an account 
of a series of experiments on the conductivity of a coal-gas 
flame for electricity between platinum electrodes immersed 
in the flame. The variation of the current with the dis- 
tance between the electrodes and the fall of potential along 
the flame are investigated by using a special burner pro- 
ducing a long narrow flame. The burner consists of a 
fused quartz tube with a series of small holes parallel to 
its diameter. The electrodes are two parallel discs of 
platinum, one fixed at one end of the flame, and the other 
capable of movement horizontally in the flame, so that it 
can be placed at any desired distance from the fixed 
electrode.^ The current through the flame was measured 
by a moving coil galvanometer, and the potential difference 
between the electrodes by an electrostatic voltmeter. The 
quartz-lube burner being a good insulator enables a current 
to be passed from one end of the flame to the other without 
fear of any of . it going through the tube instead of through 
the flame. It thus enables the effect of putting salts into 
different parts of the flame to bo easily studied. — Contact 
with, dielecti'ics : Rollo Appieyard. Among the conclusions 
arrived at are the following : — («) Except in the case of 
homogeneous dielectrics, it is misleading to deduce specific 
values referred to unit cube of the material from the 
results of tests on sheets, (b) With tin-foil electrodes, the 
apparent resistance of press-spahn diminishes as the load 
increases, and it attams a fairly constant value at a load 
of 400 grams per cm.®, (c) If, with tin-foil electrodes, the 
loa(i is gradually diminished after a load of 543 grams 
per cm.®, the, resistance gradually rises, but the rise is- 
less rapid than the diminution in the former case (fe). 
(d) When the full load with tin-foil elecirodcs is again 
restored the resistance falls to its minimum value. 
((.’) For small loads, with tin-foil electrodes, the 2nd-minute 
d<;flection is in general greater than the ist-minute de- 
flection. As the load increases, a point is reached at which 
these deflections become approximately equal. For loads 
greater than about 360 gz'ams per cm.®, the ist-minute 
deflection is in general greater than the 2rtd-minute de- 
flection. (/) Increase of voltage, with tin-foil electrodes, 
especially with small loads, behaves like increase of load, 
apparently increasing the contact area, and diminishing 
the observed dielectric resistance. Load, voltage, and the 
normal effect of ** absorption ” thus combine to determine 
the ratio of the ist-minute deflection to the 2nd-minute 
deflection, (g) When mercury electrodes are used, the 
dielectric-resistance, as measured at different voltages, is 
sensibly the same, even for abrupt and great changes of 
voltage, {h) When mercury electrodes are used, the 
2nd-minute deflection is in general never greater than the 
ist-minute deflection. The inference is that when, with 
tin-foil electrodes, the converse is the case, it arises from 
imperfect contact, and not from the material itself, 
(i) When mercury electrodes are used, the dielectric- 
resistance, as measured with a voltage applied in a given 
direction, is sensibly the same as that measured with the 
voltage reversed, and this equality appears to become 
greater after, a few reversals. (;) There is a critical load 
at which tin-foil electrodes yield fairly accurate results. 
With greater loads there is danger of crushing the material. 
With a less load the contact is faulty. — ^The pendulum 
accelerometer ; an instrument for the direct - measurement 
and recording of acceleration : F. Lanchester, — new 
1 form of pyknometer : N. V. Stanford. 
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Royal Meteorological Society, June 21.— Mr. Richard 
Bentley, president, in the chair.— Normal electrical 
mena of the atmosphere : G. C. Simpson. In no branch 
of :physics has the discovery of “ ions,’» electrons and 
“radio-activity” produced a greater revolution than in 
that devoted to atmospheric electricity. In this paper the 
author endeavoured to state the chief line along which 
during the last few years investigations have been made 
and the conclusions arrived at, and also to point out some 
of the problems awaiting solution. The amount of radio- 
active emanation in the lower rcgie.ns of the^ atmosphere 
is increased by all those meteorological conditions which 
tend to keep the air stagnant over the earth’s surface. 
The meteorological conditions 'I'diich either cause or often 
accoinpany stagnant air are calm, low temperature ^ and 
high relative humidity, while, on the contrary, high winds, 
high temperature, and low humidity generally accompany 
the mixing of large masses of air. This all agrees with 
the observed facts that the atmospheric radio-activity in- 
creases with falling temperature, rising humidity, and in- 
creasing wind strength.— Two new meteorological instru- 
ments : G. P. Ferguson. The instruments described 
were:— (i) automatic polar star light recorder for record- 
ing the amount of . cloudiness at night; and (2) the 
ombroscopei an instrument for determining the time 
and duration of rain. Both these instruments are in 
use at the Blue Hill Observatory, Mass., U.S.A. 

Paris. 

Academy of Sciences, June 19.— M. Troost in the chair. 
— 'On the preparation and properties of nitryl fluoride : 
Henri Moissan and M. Lebeau (see p. 206).— On some 
alkyl thujones and the combinations of thujorie with 
aromatic aldehydes : A. Haller-. The thujone was con- 
verted into its sodium derivative by means of sodium 
amide in ethereal solution, and this acted upon by the 
alkyl iodide. The preparation and properties of methyl; 
ethyl, propyl, and allylthujone are described, the special 
object of the work being to study the influence of the 
introduction ,.pf the alkyl group on the rotatory power. 
Thujone was also condensed with ^ benzaldehyde, anis- 
aldehydo, and pipcronal, the effect in these cases being 
an enormous increase in the rotatory power. Special 
experiments were made to sec if in the course of the work 
the thujone had been converted into isothujonc, but this 
was found not to be the case. An improvement in the 
method of preparation of isothujonc from, thujone is also 
described, — Observations on the Giacobini comet (1905 n) 
made with the lai'ge equatorial of the Observatory of 
Bordeaux : Ernest EscIans;on. The observations were 
made on May 2 and 9. — On the influence of concentration 
'on the magnetic properties of solutions of cobalt: P. 
Vaillant. If A be the coefficient of magnetisation of a 
sdiution containing N equivalents of water and n of salt, 
then A=K'N~1-Kw, where K and R' are the coefficients 
characteristic of the water and the salt. It was found 
that the value of K was nearly independent of the con- 
centration and of the nature of the salt, the chloride, 
nitrate, and sulphate being studied. The slight variation 
of K. observed would appear to be due to ionisation. — On 
a ‘baric ' ferric sulphate : A. Recoum. — ^The chemical 
properties of the anhydrous chloride of neodymium : 
Camille Matig^non. . Hydrogen at 1000° C. has no action 
upon the dry chloride, no trace of a subchloride being 
detected. Oxygen slowly converts the fused chloride into 
the oxychloride, NdOCl, water giving rise to the same 
substance. Hydriodic acid slowly converts the chloride 
Into the iodide, and the bromide is formed with hydro- 
brbxnic add 'by a similar reaction. — On a method for deter- 
mining the specific heats of solutions. The molecular heat 
of gpQd and bad electrolytes : P, Th, Muller and C. PucKe* 
The liquid is heated by a glass spiral containing mercury 
through which a constant current is passed, water and 
the solution being alternately introduced into the calori- 
meter. The causes of the differences between the specific 
heats of solutions of electrolytes and non-electrolytes are 
discussed.— Researches on the mercury formates : Raoul 
Varet. A thermochemiqal paper. — On some new nitro- 
dinaphthopyranic derivatives: A. Robyn.— On sparteine; 
the stereoisomerism of the two iodomcthylates ; Charles 
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Moureu and Amand Valeui-. These two iodouK-thyliitos 
cannot be distinguished by their behaviour <m heating, ns 
they both split up quantitatively into metliyl iodide and spar- 
teine, and lienee the author regards the isoineriain as o a 
stereochemical order.— 'I'he innueiu-e of eieelrolytes on the 
mutual precipitation of colloids of opposilr cl<M’1ru'al sign . 
Larguier dee Babcols.— On a tiew form of lar(ral<^ 
thallium and on isomorphous mixtun^s of lh(‘ tartrat(‘s ol 
thallium’ and potassiunm Jean Horbotto. AHhough the 
tartrates of thallium and potassium belong to (lillenmt 
crystalline systems, mixturOsS of the.se salts exhibit: a true 
isomorphism; the properties of the mixed crystals of these 
two salts do not vary in proportion to the clKumcal com- 
position. A case analogous to this has alrcsady been poiniiHl 
out by Groth for a mixture of potassium chlorati- luid 
permanganate. — The action of liquid air on th(i bfo of the 
seed : Paul Becquerel. The resistance of .sfieds to low 
temperatures depends entirely upon the quantity of water 
and gas contained in their tis.sues. If this quantity of 
water and gas is sufficient, the cold disorganises the proto- 
plasm and nucleus in such a manner that life is impossible, 
but if the protoplasm has by drying attained its maximum 
concentration, it completely escapes the action of th(‘ low 
temperature, and the seiid preserves its germinal ing tiower. 
— An enemy of the Tonkin coffito plant, the Xylolrechus 
of the dry bamboo : Louis Boutan, --Researches on tlie 
ethnology of the Dravidians. The anthropalogioal re- 
lations between the mountain tribes and the castes of tint 
plain : Louis Lapioque. — On the presoni'C of graptolith 
schists in the High Atlas of Morocco : Louis Oontil. — 
On the formation of the Rochefort Cave (Belgium) : E. A. 
Martel. — On the evolution of the fossil mammals : 
Marcellin Boule. A reply to a criticism of M. Depute!'. — 
The meteorology of total eclipses of the sun : W. 
d® Ponvielle and Paul Bordd. Remark.s on the work 
done by Sir John Elliot on the lowering of the teuitieralure 
during the eclipse of the sun. 
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HUE EMPIRE AND UNIVERSITY LIFE. 

_ publLh to-dav a statement signed by more 

^ V thjxn forty professors and heads of depart- 
ments of the University of Oxford setting forth a 
scheme for large inciease in the facilities for 
research and for teaching. We have no hesitation 
in stating that these forty signatures include the 
majority of Oxford workers with a reputation for 
learning which extends beyond the borders of that 
ancient university. They also represent, with singular 
completeness, the varied lines of research which ' 
happily are pursued at Oxford ; and it is an encourage- 
ment among the man\ unsatisfactory features in the 
intellectual life of the nation that they are ready and 
willing to stand side by side, each sympathising with 
the needs of other workers, each desiring to grant 
the fullest opportunities for research on the broadest 
lines* 

They doubtless feel in Oxford, as we recognise in 
London, and as Britain generally is beginning to 
know, that the real conflict in this country is not 
between science and classics, between theology and 
philosophy, or between the true followers of any 
branches of learning, but that the great educational 
struggle of our time and race is of an utterly different 
kind. On the one side are ranged those who hold 
that the much needed intellectual inspiration of our 
youth can only be received in an atmosphere of re- 
search, ca^i only be given by men who are themselves 
researchers; on the opposite side stand those who 
uphold the ancient Chinese and the modern British 
educational methods. We recognise to the full the 
Imperial importance of the subject. Young men in- 
structed by purveyors of second-hand word knowledge 
are not likely to develop the germs of imagination 
and originality, and to deal effectively with the 
problems presented in the modern world which deals 
with things; and the time in which such development 
is generally possible is all too brief. When once the 
critical period of intellectual growth has been devoted 
solely to the collection and re-collection of material for 
the examiner, any awakening of original power is 
rare indeed. We have merely created one Briton the 
nj^ore incapable of using his birthright, out of sym- 
pathy with the movenfient which would help others to 
gain w^hat he has lost; and his want of sympathy 
may mean a great deal. He may become a journalist 
and help to frame the opinion of the nation, he may 
enter Parliament and help to marshal the educational 
forces upon which our future existence most surely 
depends, he may be a power in the Treasury and help 
to determine the expenditure of the national income, 
he may become a schoolmaster or a college tutor and 
do Unto others even as he has been done by. 

It cannot be disguised that things are in many 
respects worse than they* were half a century ago. 
The University Commissioners of X850 said of 
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Oxford : — ‘‘It is generally aci^nowledged that both 
Oxford and the country at large suffer greatly from 
the ab'sonce ot a body of learned men devoting their 
lives to the cultivation of science, and to the direction 
of academical education.” 

The commissioners of a quarter of a century later 
did, indeed, largely increase the number of university 
professors, but it left them powerless — muzzled lions 
chained by the leg. The whole power of influencing 
the passing generations of young men it left in the 
hands of a score of independent corporations — nearly 
all of them ancient, and with noble traditions of high 
learning and profound research; but, in the intel- 
lectual backwater of our time, each has strained to 
become a petty university and the successful rival of 
all the other petty universities — the successful rival, 
that is, in the qualities developed by examination, and 
in nothing higher. To this end each has freely spent 
its endowment in entrance scholarships to compete 
with others for the men who will do best in examin- 
ations, and each has striven to secure, before and 
beyond all others, the most successful purveyor of 
knowledge which will be useful in examinations. We 
sa5, intentionally and deliberately, that each college 
ha^ done these things, but are far from implying that 
all of them have no higher aims at the present time. 
We are only too glad to recognise in recent years a 
change of spirit which has led to significant de- 
partures from the scheme of the last university com- 
missioners. Magdalen, New College, and Brasenose 
have ‘been noble leaders in a noble cause— -the return 
of Oxford to ideals of learning which have been sup- 
pressed, but not altogether killed, by a fals| and in- 
jurious educational system. We gladly recognise 
clear evidence of the same spirit in other societies, 
and wo are well aware that others, again, strongly 
desire to make provision for the highest learning, but 
are unable to do so while their whole available funds 
barely suffice to enable them to keep their place in 
the unfortunate and wasteful inler-collegiate com- 
petition which dominates both our ancient universi- 
ties. There is, however, one college in which the 
necessity for such competition is reduced to a fnini- 
mum, and it is precisely here that the last com- 
missioners inflicted the crowning injury upon the 
intellectual life of Oxford— they set their seal on the 
existing constitutioa of All Souls. A college almost 
without the responsibility and the care of under- 
graduates Is created, it would seem, to be the home 
of the highest learning and research. And what is 
it? Well, apart from a distinguished professoriate, a 
generous assistance to the Bodleian, and a rare and 
occasional election of men of learning to her fellow- 
ships— for all of which freely and gladly express 
Our gratitude— rAU Souls merely exists in order to 
encourage the worst: features of ati intellectual train- 
ing whicih exists by apd for examination ak«ie. Duly 
recently the governing foody rejected the momr 
meat, which happily e^tisted among some of ftie 
members, to for evidence of original in 

the candidates Who compete for the, fellowships. "Vet 
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All Souls might readily do as much for learning in 
Oxford by her fellowships as she now docs to pre- 
vent learning— as she now does to turn the attention 
of the ablest men towards what will pay in examin- 
ations, and to shut their cars to the still small voice 
of latent imagination and original power. If, All 
Souls gave her two fellowships each year for evidence 
of i-esearch, the ablest of the men studying the sub- 
jects of her choice would demand of their teachers 
inspiration and guidance in the highest work. Where 
the ablest men lead others would soon follow, and the 
whole intellectual atmosphere would rapidly change. 

All Souls unaided could do an immense deal io 
induce the other colleges to provide higher teach- 
ing, or, even better, to encourage their men to get 
help outside the college walls. As it is, she provides 
the strongest of all the forces which chain Oxford to 
that unhappy infatuation which has had so disastrous 
an. effect on the imagination, the initiative, the re- 
sourcefulness of the nation. 

The title of this article was chosen in the profound 
conviction that interests much wider and more im- 
portant ‘than those of Oxford and Cambridge are at 
stake. Our ancient universities have heavy responsi- 
bilities, extending far beyond their historic w'alls. , 
Every new university and university college in the 
Empire draws its teachers from Oxford and Cam- 
bridge,, and, for, good or for evil, moulds the broad 
features of its intellectual life upon the pattern sup- 
plied by these ancient seats of learning. 

In the supreme interests of the Empire, as well as 
of the university itself, we, fully sympathise with the 
aims of , those who desire to render Oxford a more 
efficient instrument of research and the highest and 
most stimulating teaching* but we have no right to 
claim their sympathy or support for our own views 
on university and collegiate life. It may well bo that 
the onlooker sees weaknesses and obvious measures 
of reforrn hidden from tho.se on the spot, or appearing 
to them as a far-off ideal impossible of realisation, 
at least in this generation, Speaking for those who 
watch from without, who admire and would preserve, 
and strengthen the truly inspiring elements of the 
academic life at both our ancient universities, we 
wopld gladly see them subject to the following simple* 
but, as ; we believe, efficient measure of reform. 

The wfible pf the teaching should be entirely under 
the control : ^of the , university, which in its boards 
'already possesses at least the foundation of the 
necessary apparatus; The college fellowships should 
,'be given in part -for, university teaching combined 
i'^th original work and in part for research alone, 
to. b^V'^ only during the continuance of investi- 
gation, ; A career would thus be open for originality 
of a high , order, and the ablest men would flock 
to our anrient seats of learning and render them 
indeed wortjiy Of the name. Residence in homes 
of ancient learning would gain added inspiration 
when the greatest tr^itlons of the past were re- 
newed and maintained. , Even with things as they 
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are, Oxford and Cambridge, though much injured 
by competitive examin«alions, have been far less 
injured than England in general; and this they 
owe to the residential system. Little thought of, 
perhaps neglech^d, by tin* builders, the hcad-stono of 
the educational edifice is ln‘rc to be found. Where 
mind meets mind in thii fr(‘.e inU^rcoursc of youth there 
springs from the contact some of that Are which, 
under our present system, is raixly to be obtained in 
any other way; and not only this, but many other 
priceless advantages in the battle of life are also con- 
ferred. To these influences we owe in large part ajl 
that is best in the English character, and so valuable 
are the qualities thus developed, or at least greatly 
strengthened, that we regard residential colleges as 
essential to the success and usefulness of the newer 
universities* The changes w(i have advocated in the 
older universities would only add to this benefleent 
system increased pow(?r for good by substituting 
for the barren pride of first classes and university 
prizes the enthusiasm for a society which nobly holds 
its own in those achievements which bring renown 
wherever the advancement of learning is held in 
honour— -a suflicient answer to the contention that to 
deprive a college of teaching is to render it a board- 
ing-house and nothing more. That the advancement 
of learning is the desire of those who have signed 
the memorial we do not doubt, however much they 
may disagree with the methods here suggested for 
the Jittaihment of their ends. On our piirt we feel 
such confidence in the beneficent influence of the 
increase in efficiency for which tlK‘y plead, that wc 
should gladly see funds provided for thi* purpose. 

In former centuries the higlujst learning was 
encouraged in this country by the munificence of 
“founders and bimefactors and wo are glad to 
know that one of t'h(^ lUH^ds sot forth in the accom- 
panying statement has already been generously met, 
and oven more than met, by the establishment of a 
department presided over by n Beit professor of 
colonial history. But the signs of the times do not 
encourage us to anticipate any very large or fruitful 
following of this fine cjjiample; and we see no pro- 
spect of carrying out the suggested scheme in any- 
thing like completeness, except by a re-arrangement 
of the revenues of the university and the colleges, or 
by the action of a Government which is convinced 
that the national well-being is imperilled, the national 
existence at stake. 


THE SARCODINE FAUNA, OF DEEP LAKES. 
Les Sar codings des Grc^nda Lacs. By Eugene 
Penard. Pp. 133. (Geneva: H. Kundig, 1905,) 

D r. PENARD’S enthusiastic and minute investi- 
gations into this group of the Protozoa are 
well knoWn. In the course of many years’ study of 
the Sarcodina of the Lake of Geneva and of the sur-, 
rounding country, he became convinced that th^re is 
a special sarcodine fauna of deep lakes. The facts on 
which he founded his theory, already embodied in his 



July 6, 1905] 


NATURE 


219 


two great monographs of the Rhizopods and Heliozoa, 
are here presented in a form more accessible to the 
student. About fifty species and varieties are de- 
scribed and figured, the majority being peculiar to 
deep lakes, the others characteristic of, though not 
confined to, deep lakes. 

On looking over the diagnoses of the species, it 
cannot fail to be remarked that many of them are 
distinguished by very trivial differences from other 
known species. Considering the intolerable burden of 
synonymy in zoological nomenclature which results 
from the practice of describing species on insufficient 
grounds, it is a pity that Dr. Penard should have 
conferred a specific name upon a form (Difflugia 
curvicaulis, Penard) which he naively admits he re- 
gards as scarcely even a fixed variety. Other in- 
stances are not wanting in the volume of species 
which seem to be of very little value. It is obvious 
that he makes insufficient allowance for the recognised | 
variability of the species of the group. He puts too 
much reliance on size as a specific character, and gives 
an exaggerated value to minute differences in the size 
and form of the scales which encrust many species. 

Making all allowance for the slight differences on 
which he separates the abyssal species from the re- 
lated species of shallower waters, it appears that there 
is really some considerable amount of peculiarity 
among the abyssal Sarcodina. Species tend to appear 
in the abyssal region under different forms or varieties 
from those found elsewhere. We would ask, how- 
ever, whether this peculiarity is any greater than one 
would , expect from the influence which must be 
exerted by the very different environment upon the 
individuals produced in this region? 

Of interest in this country is Dr. Penard ’s assertion 
that some representatives of the abyssal fauna of the 
Swiss lakes havfe been found by him in Loch Ness. 
The difficulty of accounting for the passage of abyssal 
forms from one lake to another is just touched upon, 
and dismissed 'with the short statement that several 
of the species have also been found at the margins of 
the lakes, as well as in the depths. One is tempted 
to make another explanation of this fact, and say 
that it proves that they are not peculiarly abyssal. 
Dr. Penard does not say whether he regards this 
coming to the shore as a normal mode of migration 
of abyssal species. 

In the special case of Loch Ness, there are facts 
which make it difficult to believe that the abyssal 
Rhizppods are peculiar species. No abyssal species 
of any other class has yet been found in Loch Ness. 
Some* of the forms which are regarded as purely 
abyssal in the Swiss lakes are found in the shallow 
bays of many Scottish lochs, and even in peat bogs. 
This may prove an interesting fact in distribution if 
it can be shown that species which are superficial in 
Scotland have to descend to some depth in Switzer- 
land in order to find congenial conditions of tempera- 
ture. Among Dr. Penard *$ abyssal forms which have 
been , found in Scottish moss may be mentioned Belio- 
pera petricola, var. amethystea, Penard, and Cypho- 
deria ampulla, vzx major, Penard. 

- Making due discount for his too high appreciation 
of minute differences, and appraising his $peciee at 
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our value, this volume is valuable to students of 
the Sarcodina, as there is no question of Dr. Penard’s 
painstaking accuracy of observation. His descrip- 
tions are clear and concise, while the illustrations in 
the text are excellent. 


STEAM TURBINES, 

(1) Steam Turbines , with an Appendix on Gas Tur-‘ 
bines. By Dr. A. Stodola, of Zurich. Translated 
from the second revised and enlarged German 
edition . by Dr. L. C. Loewenstein. Pp. xvi+434; 
illustrated. (NevC^ York : D. Van Nostrand Com- 
pany; London: Archibald Constable and Co., Ltd., 
1905.) Price 21^. net. 

(2) Bau der Dampfturhinen. By Prof. A. Musil. 
Pp. 6 + 233. (Leipzig: B. G. Teubner, 1904.) 
Price 8 marks. 

(i)'^HE steam turbine has for some years now, 
J- thanks to the inventive genius of Mr. Parsons, 
become a formidable rival of the reciprocating steam- 
engine on land, and the past three years have seen a 
rapid increase in its use for marine purposes. On 
cross-channel steamers there is no doubt that in a few 
5^ears it will completely oust its rival, while the adop- 
tion of this type of engine for two of the Allan line 
steamers, and the decision to use steam turbines for 
propelling the great Cunarders now being built, prob- 
ably herald the approach of the day when on these 
big liners also the reciprocating marine engine will be 
entirely displaced. 

It is not surprising, therefore, that there has grown 
up a rapid demand for good text-books on the steam 
turbine in which both the theory and the constructive 
details of the numerous types now on . the market ar^, 
fully dealt with. In addition to numerous papers -and 
articles which have been printed in the Transactions 
of our leading engineering societies and in the 
technical journals, we have had two editions of Mr. 
Neilson^s book, and now, by this English translation, 
the latest edition of Dr. Stodola ’s classic work is made 
available to British engineers. 

In his preface to the second edition, Dr. Stodola 
points out that he has been able in the period which 
elapsed since the issue of the first edition to investi- 
gate experimentally several important problems un- 
touched in the first edition, as, for example, the fric- 
tional resistance of turbine wheels in air. In the 
first section, after dealing with the elementary theory 
of , the steam turbine, a concise and clear classification 
is given of the various types which have so far been 
practically successful. , The more advanced thermo- 
dynamic problems which are met with in the theory 
of the steam turbine form the subject of the second 
section, and details are given of a series of valuable 
experiments on the ffow' of steam from orifices; these 
experiments are of great importance, and the results 
are very striking, and will undoubtedly prove of great 
value to tjiose engaged in the design of diverging 
nozzles for turbines. In connection with this chapter, 
Mbllier’^ diagrams for the properties of saturated' 
steam are explained iV+iese diagrams have been ; 
/prOdUcedj ,;;'fbt''',tlite,; English", edition,:,' simiiar' 
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‘diagrams, expressed in English units, have been^ pre- 
pared by the translator. The design of the details of 
the more important tjpes ot turbines is then invest!- 
gated, and such details as the shape, the construction, 
and the strength of the blades, and the design of the 
btarings of the shafts are fully dealt with. 

In section iv , a full description is given of the 
various types of steam turbine which have so far been 
constructed and have been practically successful, and, 
in the case of several, the results of experiments by 
trained observers are given in detail. This portion of 
the book will be found of particular value to users 
of steam power who arc anxious to have some know- 
ledge of the relative merits of the various types ot 
tuibine now on the market. The application of the 
steam turbine to marine purposes is scarcely dealt 
wnth in as full and comprehensive a manner in Dr. 
Stodola’s book as the rest ot the subject, and a little 
more information might well have been given as to 
the relative merits of the steam turbine and the re- 
ciprocating engine for various purposes. 

The last section of the book deals with some of the 
more advanced scientific problems, treated largely 
from a mathematical point of view, which occur in 
connection with the theory and construction of the 
turbine. We might instance such problems as that 
of the distribution of pressure in any cross section of 
an expanding gas or steam jet, the deflection, due to 
its own weight, of a horizontal disc of variable thick- 
ness, and the straightening out of such rotating discs 
under the action of centrifugal forces. i 

In an appendix, the possible future of the heat 
engine is briefly discussed; the main directions in 
w^hich increased economy may be hoped for appear to 
be in the decrease of the passive resistances, such as 
friction, , in the supply of the heat to the motor 
only at the highest possible temperature and in the 
abstraction of the waste heat only at the lowest 
possible temperature, and in the avoidance, so far as 
possible, of all non-reversible changes of condition. 
Dr. Stodola is of opinion that in the future a heal 
motCMT which combines the high thermal results of the 
gas engine with the constructive advantages of the 
-steam turbine will supplant all other types. Such a 
motor will be found in the gas turbine, a motor which 
at present has not reached practical constructive 
stages. 

(a) -Alter a brief account of the history of the steam 
turbine from the days of Hero, and a discussion of 
the Iine$ upon which recent invention has proceeded, 
Musil gives a very useful bibliography ; then, as 
1$ .usual in books on this subject, there follows a 
classification of the various steam turbines now in use. 
The theory of the well known Laval nolzle is then 
with mathematically, and the proportions of such 
worked out ih detail; the results of experi- 
tnioW investigation Mto this question are given, and 
the effetst on the flow through such nozzles of super- 
heating the steam is discussed. The thermodjmamic 
problenfis involved in this branch of the theory of the 
turbine are also treated by the author with the aid 
of entropy diagrams. 

t The remainder of the book is devoted to detailed 
NO. i862> VOL. 72] 


descriptions of scvcial tj'pts of turbines, beginning 
with the Laval, which is di^scribod in detail with a 
number ot illuslrations. The iinporlant problems due 
to the use ol a llexibk* shaft in this lurhin<‘ are inv<‘sli- 
galed, also the question ol the governing ol the tui- 
bine. ' Tlu st(ani eonsumj)tion of this typt‘ whin uiulu 
test IS given in a series of tabl(‘s, and tlu' relation 
of the actual ste.im consumption to the theorelicnl^ is 
dealt with in some det<ul. The second type ot tuihine 
taken up is thi' Parsons, again illuslrati'd with a 
number ot well diawn pLites, and here also the 
question of the g'ovinaiing of the tut bine foims an 
important section; details of the aitual steam con- 
sumption under vatying loads an* given, and thi‘ 
results have been put into tlu torm ol a sc tics of 
curves, which will b<*^ of great Use* to llu' sludiail. 

It may be well to point out llnit Piol, Musil ex- 
pressly excludes from the sc'ope of his text-book the* 
application of the ste<im turbine to marine^ purpost‘s. 
The other typ(‘s ol tiirhiiu s which an‘ dcsilt with b\ 
Prof. Musil include* tlu* Zoelly, the Riedlcr-Stumpf, 
the Curtis, and the Ratisau. For each type good dt*- 
scriptions of the m<‘chanical details are given, wath 
very clearly drawn illustrations, and in the case of the* 
Zoclly and the* Rateau results of tests are also given. 
Prof. MusiPs book will be found of especial value by 
students in engineering colleges, and bv draughts- 
men in those engineering works wliere turbines arc 
now built. T. il. B. 


OVR BOOK SnELF. 

An Angler*i> By H. T. Sherringham. Pp. 

xil+Jf)4. (London: Macmillan and Co., Lid., 

T()o5.) Price 0*. net. 

Mu. SuFURiNonAt deserves the tlianks ol all anglers 
who have an idle hour and no lishing for having 
re-publishi^d his (Assays in book form, and be wh<> is 
forced by isad chTums(anct*s to (‘ujoy his tisliing 
vicariously will find his tinu* well spent in our scribe’s 
company. There is a pUsisant and old-world flavour 
in his style; whether h<* rises early to catch tench 
while the dew’ is still thick, or drowseu away his 
Sunday afternocHi in the July lu'ut of a sunny garden, 
he IS an entertaining companion, who boldly conft‘sses 
to his crimes in the first person or conn‘als Ids 
triumphs, like Julius Caesar, in the third with equal 
art. But there is instruction in his essays too, such 
mild instruction as may best suit an idler, and nnuh 
shrewd observation of the habits of flshes delicately 
imparted in pointing the moral ol a failun* or adorning 
the laic* of a success. 

Many important considerations arc thus put forward 
and discussed; for instance, the possibilities oi the fly 
as a lure for other fish than trout and thc*}r kind, and 
the hope^ held out to the fisherman who finds hims(*lf 
by some sluggish southern stroatn if he will only not 
despair but go forth and tempt tlu* C'ypCmids that 
haunt its troutloss waters with file's and buckle suited 
to tlu'ir tastes. 

Again, there is the harmless, necessary worm; Mr. 
Sherrington handles him gently (especially when 
dragging him from his burrow), and adjures us ip 
treat him as a friend in need and no mere dcspicabfc 
device for luring fish to an undeserved and unodify*- 
ing end. We may be cursed with the instincts of a 
poacher, but must confess to a leaning towards that 
conception of the angler’s art which advocates the 
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removal of fish from the water by the most effective 
means if fish are wanted, and by the most pleasant 
if amusement is our aim or if the waters hold few fish. 
We recall a schoolboy who fished for loaches with a 
gentle if he wanted loaches, but used a kitchen fork 
tied lo the end of a stick if he wanted sport, and we 
have knowm others 'who rose superior to adverse 
circumstances, one who found all he wanted with a i 
fly rod and small dace on the Cambridge Backs and i 
another who could glory in the capture of eels with a 
gaff in the same unpromising water. 

^ Mr. Sherringham has not withdrawn the veil that 
shrouds his early exploits, and he may have been more i 
orthodox j but now he despairs of nothing, but finds 
good in all; if there are no fisji he can study nature, 
and if there is no water he can shrewdly meditate on 
the 'ways of fish and men ; an hour with him and his 
rod by a troutless tarn is as good as an hour by the 
Kennet in the mayfly time. We will not attempt to 
cull passages and quote them, or to draw invidious 
distinctions between one essay and another, but will 
leave each idle angler to do this for himself, with a 
candid admission that our own hours with Mr. Sher- 
ringham were all pleasant and instructive, but we 
should like more of them. A word of praise is also 
due to the publishers, who have produced a book the 
size and print of which add to its convenience as an 
adjunct to a pipe, an easy chair, and idleness. 

L. W. B. 

Botany of Cookes First Voyage, Illustrations of 
Australian Plants. By Sir Joseph Banks, P.R.S., 
and Dr. D, Solander, F.R.S. Part iii, Pp. iv+25; 
with 75 plates. (Trustees of the British Museum, 
1905.) Price 25s. 

iNASMtJCH as Solander was a pupil of Linnaeus, this 
work furnishes a link with the founder of systematic 
botany, and it is known that Linnaeus himself looked 
forward with great anticipation to the publication of 
the results of the collections made on this the first 
voyage of Captain Cook. The expectation was not 
fulfilled, and although certain of Solander ’s original 
descriptions were transcribed for sending to press, the 
MS. on Australian plants did not even reach this 
st.nge. A draughtsman, Sydney Parkinson, accom- 
panied the expedition and executed a number of draw- 
ings, of which less than a third were finished for 
engraving purposes. Parkinson died on the voyage 
home, and other artists continued the work. The 
specimens and drawings were available, and were 
consulted by Gaertner and Sir Joseph Hooker, but 
unfortunately Bentham failed to do so when com- 
piling his ** Flora Australiensis. ” Possibly Bahks 
was responsible for some of the work, but the text is 
taken from a MS. b'v Solander, and this is repro- 
duced with brief not;es and determinations by Mr, 
J. Britten, who has also written the interesting intro*- 
duction printed with this part* In the notices of the 
earlier parts reference was made to some of the 
generic names, and, at a time when the rules of 
nomenclature are being discussed, it is appropriate 
to instance the name Banksia, that the majority of 
botanists associate with a genus of the order Pro- 
teaceae, whereas Mr. Britten, in accordance with his 
views, adopts Isostylis, and refers Banksia to the 
genus of the order Thymelacese, otherwise known 
as PimeJea. This is merely quoted as an illustration 
of the confusion of names which renders it* most 
desirable that a uniform system should be universally 
adopted. The present volume, •with the two preceding 
parts, completes the Australian plants, and for '^s 
worthy tribute to the authors botany is indebted tp 
Mr. Britten for his careful revision and to tjbe British 
Museum for the production, - 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 

expressed by his correspondents. Neither can he undertake 

to return, or to correspond with the writers of, rejected 

manuscripts intended for this or any other part of Nature. 

No notice is taken of anonymous communications.] 

Education in Belgium and Holland. 

During a recent cycling tour in parts of Belgium and 
Holland, as well as during the outward and homeward 
VO} ages on a Dutch trading steamer plying between a 
neighbouring Cornish port and Amsterdam and Antwerp, 
I have been grealty struck by several examples of the 
apparent educational superiont\ of Holland and Belgium 
over our own country, and at the present moment these 
examples may not be without intenest to your readers, 

(1) We wcie staying at a little inn near Dinant, in 
Belgium, and our hostess, seeing us occupied in drying 
some botanical specimens, brought us the herbarium of 
her son, a boy of about thirteen. These specimens were 
admirably dried and mounted, and were labelled with 
details concerning the characters of the order, &c., iri 
such wise as to constitute a valuable educational asset. 
On inquiry, we found that the lad was a pupil at the 
lycde of Dinant, and that botany was a compulWy sub- 
ject there, although the lad had not yet reached the stage 
of learning foreign languages. The boy himself was so 
bright and intelligent, and so brimful of enthusiasm for 
botany, that we at once supposed him to be exceptionally 
intelligent ; but some old friends of the family informed 
us that until a year ago he was shy and “ lumpish, ” and 
that the transformation had been effected by the lyc^e. 
Commend me to such schools ! 

(2) The skipper of the Dutch steamer on which we re- 
turned told me that in the elementary schools of Amster- 
dam the children are taken at intervals to the “ Zoo 
to receive object-lessons on the animals about which they 
read at school, and on other occasions are taken into the 
fields to receive object-lessons on the wild flowers ; and 
what struck me especially was that this ** mere sailor 
—this skipper of a tramp steamer— fully appreciated the 
value of such practical instruction as giving an interest 
and sense of reality to his children’s school-work. It waS^ 
also rather surprising to hear such a man express the 
opinion that a little knowledge of astronomy rendered 
certain theological doctrines impossible of belief. 

(3) Thfe skipper of the outgoing Dutch steamer ex- 
plained to me that the standard for mates* and masters^ 
certificates in the Dutch mercantile marine is higher 
than in ours, there being three stages of mates’ certifi- 
cates instead of our two, and that before taking Out a 
master’s certificate it is necessary to attend a course df 
simple medical instruction for some months— surely 0, very 
reasonable regulation. On the subject of Englishmen’s 
usual inability to speak a foreign language, he opined that 
this inability was due to our laziness — 'not realising, prob- 
ably, the absurdities of our traditional school system. 

(4) The second mate of one of these steamerS' — a rough 
lad of twenty-one— seeing me reading a volume of verSe 
in a well kno’wn series *’ ■with distinctive binding, asked 
me if I knew a book like that with I^ongfellow’s poetry, 
for he had it at home and liked it! 1 cannot imagine 
an Englishman of the same age and status knowing a 
poet even in his own language, much less a foreign 

ppet. > 

I must not occupy your space by drawing from these 
facts the moral that ie obvious enough, but will conclude 
with two statements on which it is not pleasant to reflect. 
These Dutch steamers have driven out a line of English 
steamers ■which formerly traded between Fowey and Ant- 
werp, and now prkcticaly monopolise the china-clay 
trade between these two ports; and of the total 'crews of 
forty-one carried by the two boats mentioned above, thH^- 
nine were Dutdimen and two were Gennans from tiie 
Dutch border, whereas evwyone knows that on En^isb 
vessels often only a. smM minority of the crew are, English- 
Are such results sd^,si^? F. H. PERnr-GosT*. 

Polperro, Comwafl, June 22^ 
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The ** Bubbling” Method and Vapour Pressures. 

In the course of an endeavour to determine the osmotic 
pressure of a solution by measuring the relative lowering 
of its vapour pressure, we have been led to abandon 
Oswald and Walker’s bubbling method on account of its 
inherent inaccuracy. 

As the disabilities of this method seem to have been 
overlooked, we think that this note may be of use to 
other workers in the same field. 

Oswald and Walker, it will be remembered, bubbled 
dry air through the solution, then through the water, and 
absorbed the moisture by means of sulphuric acid. The 
loss of weight of the water measures the relative lower- 
ing of the vapour pressure of the solution, and the gain 
in weight of the sulphuric acid represents the vapour 
pressure of the pure solvent, water. 

Assuming the air to be at the same temperature through- 
out, it can easily be seen that the space occupied by a 
bubble of air, when leaving the solution, will be less than 
that which the same bubble will occupy when leaving the 
water, that is, the bubble expands while travelling up the 
water column, and will have taken up more water 'vapour 
than it should. The expansion of the bubble (and con- 
sequently the amount of vapour necessary to saturate the 
space occupied by it) is proportional to the difference in 
pressure at the top and bottom of the water column. If 
the total depth of the latter be, say, 6 inches, and the 
barometer stand at 30 feet of water, then an error of 
X part in 60 is induced. 

This can conveniently be verified by passing air through 
two or more Winkler’s tubes filled with water ; it will 
always be found that the exit tube has lost weight. 
Owing to the form of the equation connecting osmotic and 
vapour pressures, the effect of the above error is magnified. 

Berkeley. 

Foxcombe, near ^Oxford. E. G. J. Hartley. 


Luminosity and Colour. 

In conjunction with my other methods of testing colour 
vision, I have been using Rayleigh’s apparatus for match- 
ing yellow with a mixture of spectral red and green. I 
find that the proportions of red and green depend upon 
the luminosity of the match (both the’ mixed colour and 
the simple one being of similar luminosity) ; for instance, 
I require two and a half times as much green in the 
mixed colour when the match is bright compared with a 
match at a lower luminosity. Some persons make a match 
which is nearly the same at several luminosities, others 
require more and more green as the luminosity is 
diminished, and others when the luminosity is diminished 
cannot make a match at all. So three normal sighted 
.persons may make a similar match at one luminosity, and 
at another one may appear to be an anomalous trichro- 
matic and the other colour blind. I find that a colour 
blind person (a dichromic with considerable shortening of 
the red end of the spectrum) may make a match like a 
normal sighted one. F. W. Edridge-Green. 

St. John’s College, Cambridge. 


MEETING OF THE BRITISH ASSOCIATION 
IN SOUTH AFRICA. 

'’p HE arraiig-ements for the forthcoming meeting of 
the British Association in South Africa have now- 
been completed, and Mr. Silva White, the assistant 
secretary of the association, sailed for Cape Town in 
the W aimer Castle on Saturday last, July i. The 
number of members who will proceed to South Africa 
to attend the’ meeting is 385, and of these no less 
than 276 members have intimated their intention to 
visit the Victoria Falls at the conclusion of the 
ordina^ work of the association. The official party, 
consisting of leading representatives of science and 
guests of the association, with the general and 
sectional officers for this meeting and the president, 
numbers 140 in all, and will sail by the Saxon on 
July 29, ^ Most of the other members will proceed to 
the meeting by the Durham Castle and the Kildonan 
Castle, both of which sail on July 22. 
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In a previous article (May .18, p. 5^*) local 
arrangements for the mcjeting were desrrihccl. I,ht'r<'! 
will be receptions atid social fimclions, excurshnis, 
&c., at Cape Town, Durban, Pietermaritzburg, 
Johannesburg, Kimberley, and Bulawayo. "Die nailral 
organising' cominitU^e lor South Alrica (chairnuin, 
Sir David Gill, K.C.B,, F.R.S., lK>n. secretary, Dr. 
CPilchrist) has carri(;cl out; lh(^ coordinating work ol 
the programme. Th(i lists of local conimitl(M's and 
subcommittees contain nearly one thousand names, 
from which it may b(^ condiided that much Interest 
is taken in the meeting. 

As already mentioned, lectures of a popular 
character will be delivered at the chievf towns visibxL 
These lectures have now been definitely arninged as 
follows : — 

Cape Toxvn: W. J. Burchell’s discoveries in South 
Africa, Prof. Poulton; some surface actions of llukls, 
Mr. C. V. Boys. Durban: Mountains: (he highest 
Himalaya, Mr. D. hVeshlHikl. Pieicrmanld)Hrg : 
Sleeping-sickness, Coloiud D. Bruce. Joluumeshur^i^ : 
Distribution of povvcjr, Prof. Ayrton ; steel .as .an 
igneous n)ck, Prof. Arnold. IWcloria: My-borne 
diseases, malaria, sleeping-sickness, &c., Mr. A. K. 
Shipley. Bloemfonlein: Hie Milky VVay and the 
clouds of Magellan, Mr. A. R. Hink.s. Kimherlcy : 
Diamonds, Sir William Ch*ot)kes; bearing of engineer- 
ing on mining, Prof, Porter. Bulawayo : Zimbabwe, 
Mr. Randall-Maciver. 

The president’s .address to the a.ssociation will be 
delivered ‘at Cape Town on August 15, and at 
Johannesburg on August 30. Mr. G. W. Lamplugh’s 
report on the geology of the Victoria Falls will take 
the form of an afternoon address to Section C at 
Johannesburg. 

Subjoined is a draft jirogrammo of the work oF the 
sections • 

Section A (Mathoinalics .'ind Physics).- - V’o'JC// ; 

President’s addr(‘.ss ; progress rtf the arc of incrulhin .and 
geodetic survey of South Africn, Sir D. Oill ; to what 
extent can the ether affisd: IIk' motion (»f inritjer? Pnjf. j. 
Lrirnior ; ol)S(jrv.'d ions of jilinospherh* elr^ctricily in South 
Africa, Prof. Henttie an<l Mr. Pyle; leak (d’ (d(‘ctri('ity 
from (?crtain heatinl subsUinc< 5 s, Prof. Ihs-illte; the fomuP 
ations of the kinetic theory of gns<!s, Mr. Burbury ; .appli- 
cation of the kiiKstic theory of nehulic, Mr. J. H, Jcan^i; 
nadiation at low tompernhin's, Dr. J, 'J', Bottomley. There 
will also probably lx*. conmutniiN'iliuns from Mr. Hough t>n 
tides, and from Dr. RtdxTts on th(t Algol vjirinldes. 
JohanmsbuYg: On th<s tesu'hing (^f ehnrie.nt.nry ui<‘chnni('s 
(jointly with Section h if possible), Prtd. J. Perry; on 
flight, Prof. G. IT. Ilry.'m ; (1) dectricol eonduc?l'ivily in 
relation to chomic.'il action ; (3) magnetic, survfiy of .Sbulli 
Africa, Prof. Beattie ; report of the s(MSinotogi(’.'il com- 
mittee, Prof. J. Milne; a form of dry Daniell ('(dl, Mr. J. 
Brown; the strength of winding ro[)es in mines, Prof. 
Perry; the experimental foundations of the theory of lus'U 
conduction, Dr. C. H. Lees. There will probably be a 
communication from Mr. Sutton on the nicleorology of 
South Africa. 

Section B (Chemistry).- .ailed information n^garding 
papers offered by members in South Africa has not y(‘t 
been received, but the following provi.sional arrangenumt 
h.ns been made: — Cape Town: Recent advances in agri- 
cultural science, A. I). Hall; veget.able assimilation, Dr. 
Horace T. Brown; enzyme action, Dr. K. IL Armstrong. 
These communications are intcndetl to .s<Tve as a b.isis of 
discussion of agricultural chemi<'al problems. Johannes- 
burg: President’s address; reports on various aspects of 
the metallurgy of gold by local exports. Communications 
by Dr. H. Marshall on the experimental basis of the 
dissociation hypothesi.s, and by H, Ingle on the .soils of 
the Transvaal, have boon provisionally accepted. 

Section C (Geology), — Cape Town ; Oprming remarks by 
the president; the continent of Africa in relation to the 
physical history of the earth, Prof. W, J. .Solhas ; the 
classification of the Karroo b(;c 1 s of South Africa, Prof. K. 
Broom ; report of the committee on the fauna and flora 
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of the EngHsJi Trias, J. Lomas; extraordinary daily fluctu- 
ations in a Karroo well, Prof. A. Young ; and other papers 
on the Karroo or Trias. Joint meeting with Section K 
(Geography), — The physical geography of Cape C'olony, 
H, C. Schunke-Uolloway ; Glacial periods in South Africa, 
A. W. Rogers ; changes of climate, as shown by move- 
mcints of the snow line and upper tree line since Tertiary 
times, Prof. ^ A. Penck ; physiographical subject, Prof. 
W. M, Davis; Bavia.an’s Kloof, a contribution to the 
theory of mountain folds, E, fl. L. Schwarz ; the Storm- 
berg formation in the Cape Colony, A. L. Du Toil; on 
the geology of South Victoria Land, H. T, Ferrar. 

Johanneshurg : President’s address; magnetic segregation 
of sulphide ores, Dr. A. P, Coleman ; marginal phenomena 
of granite domes, Prof. G. A. J. Cole; relation of the 
igneous i*ocks to the crystalline schists, F. P. Mennell ; 

the indicators of the goldfield of Ballarat, Prof. J. W. 

Gregory; petrographical subject, Prof. R. B. Young; the 
diamond pipes and fissures of South Africa, H. S, Harger; 
recent work of the Transvaal Geological Survey, H. 

Kynaston ; the Victoria Falls, G. W. Lamplugh ; the 
great laccolitic intrusions of the Bushveld, Dr. G. A. F. 
Molengraaff ; evidences in the Transvaal of Glacial con- 
ditions in permo-Carboniferous times, E. T. Mellor ; geo- 
logical notes on the excursion to Pretoria, A. L. Hall ; 
the great West Rand upthrust. Dr. J. T. Carrick ; notes 
on a sedimentary formation older than the Witwatersrand 
beds, E. Jorissen ; interesting outlines of the Witwatersrand 
formation, Dr. J. 1'. Carrick. 

Section D (Zoology). — Cape Town: President’s address; 
the Triassic reptiles of South Africa, with remarks on 
the origin of mammals, Dr. Broom ; a comparison of the 
Permian reptiles of Russia with those of South Africa, 
Pi-of, Amalitzky ; South African scorpions, Dr, Purcell ; 
recent \\:ork on garnet ogenesis and its bearing on theories 
of heredity, L. Doncaster; the migration of birds in the 
southern hemisphere, W. L. Sclater; the ostrich, A. H. 
Evans. Johanneshurg : Pearl oysters and pearls, Prof. 
Herdman ; recent discoveries in the South African deep 
sea. Dr. Gilchrist ; cephalodiscus, Dr. Harmor ; the grow- 
ing-point in vertebrates, Prof. Clcland ; South African ticks, 
Drs. Cooper-Foster and Nuttall. 

Sfiction E (Geography). — Cape Town : President’s 
address ; afforestation of South Africa ; the unveiling of 
the coasts of Africa (lantern views of old maps), 11. Yule 
Oldham ; the Ordnance Survey of the United Kingdom, 
Colonel Johnston ; a comparison of the periodicity of the 
meteorological conditions of London and Cape Town, Dr. 
H. R. Mill ; Gough Island, Rudmose Brown ; terrestrial 
globes as a neccs.sary adjunct to the teaching of geography. 
Captain Creak ; excursions as a means of teaching geo- 
graphy (lantern), J. Lomas. Johanneshurg: 'I'he evolution 
of Africa, Dr. J. Scott Keltic; a new rainfall map of 
Africa, A. J. Herbertson and P. C. Waite; boundaries and 
areas in Africa, J. Bolton; the physical geography of the 
Transvaal, Tudor Trevor ; notes on the geography of 
Africa south of the Limpopo, F. S. Watermeyer; the 
game preserves of the Transvaal, Major Stevenson 
Hamilton, D.S.O. ; the Sikhim Himalayas and Tibet, 
Douglas W. Fresh field ; Asiatic subject, Prof. Cordier. 

Section G (Engineering). — Capo Town: Metcalfe on 
Zambezi Bridge and Rhodesian railways ; ocean turbine 
boats, Prof. Byles ; roller bearings, wire ropes in mines, 
and probably automobiles. Johanneshurg: President’s 
address (irrigation) ; strength of winding ropes in mines, 
Prof, Perry. 

Section H (Anthropology).— Town : President’s 
address; the totemism of the Bantu, E. S. Hartland; the 
musical instruments of the natives of South Africa, Hy. 
Balfour ; American Negroes, Miss Pullen-Burry; artificial 
deformation in Africa, Dr. von Liischah. Johannesburg : 
arts and crafts among the natives of South Africa, Dr. 
Schoenland ; stone implements in South Africa, Mr. John- 
stone ; bushman paintings with reproductions, Dr. Squire ; 
the affinities of the Hottentots, Dr. von Luschan ; the 
Modjadje, Rev. Reuter; the Bawenda, Rev. Gottschling ; 
report on Zimbabwe, Mr. Maciver ; the Basuto, H. E. 
Mabille. 

Section I (Physiology). — Cape Town: Discussion on the 
effect of climate on health, opened by Sir T. Lauder 
Brunton (Dr. David Ferrier, Prof. McKendrick, Dr. 
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Gregory, Dr. Jasper Anderson, Prof. Bohr, and Dr. J. A. 
Mitchell will take part) ; so-called scurvy of South Africa, 
Dr. Gregory ; on plague, Dr. J. A, Mitchell ; leprosy in 
Cape Colony, Dr. A. S. Black ; South African drugs, Dr. 
Moberley ; discussion on horse-sickness and allied diseases, 
opened by Dr, KdingLon (Dr. Hutcheoii, Mr. du Plessis, 
Dr. Wm, Robertson, Colonel Bruce, and Prof. Sims Wood- 
head will take part) ; stock diseases in South Africa, Dr. 
Ilutcheon; ticks as a means of conveying disease in South 
Africa, Mr. Lounsbury. Johanneshurg : President’s address; 
horse-sickness, Dr. Thciler ; rinderpest, Dx*. G. Turner; 
a discussion on lung diseases in connection with mining 
(Dr. Sims Woodhead) is under consideration ; nervous 
diseases, Prof. Ferrier ; the life-history of coloured 
labourers in the Transvaal, Dr. D. Macaulay and Dr. 
Louis Irvine ; dysentery, Colonel Cecil Birt. 

Section K (Botany).— Town : The present position 
of our knowledge of seaweeds. Prof. R. W. Phillips ; the 
fossil floras of South Africa, A, C. Seward ; educational 
methods in the teaching of botany, Harold Wager; notes 
on irrigation farming on the Orange River, F. B. Parkin- 
son. Johanneshurg : President’s address; photography as 
an aid to oecological research, Prof. F. E. ‘W’eiss ; the 
probletns of heredity, R. P. Gregory. It is expected that 
Prof. Engler, Prof. Pearson, and others will contribute 
papers. 

Section L (Educational Science). — Cape Town : President’s 
address; the teaching of science, Prof. H. E. Armstrong; 
the teaching of science in South Africa, Dr. Hahn; rural 
education, appropriate to colonial life in South Africa, and 
agriculture, A. D. Hall ; the higher education of women in 
South Africa, Miss Clark ; disabilities of South African 
school boys, W. A, Way ; Cape education, its difficulties 
and developnaent, Rev. W. E. C. Clarke. Johanneshurg: 
Changes in the Dutch language since its introduction into 
South Africa, Dr. Brill ; education on the veldt, Mr. 
Corbett ; prospects of secondary schools in the Transvaal, 
Mr. Hope ; teaching of agricultm-e, F. B. Smith ; native 
education, Hobart Houghton; progress of education in the 
Transvaal, H. Warre Cornish; education in Rhodesia, 
G. Duthie ; a school of forestry, T. R. Simms ; the teach- 
ing of architecture, R. G. Kirkby ; education in the Orange 
River Colony, Hugh Gunn ; manual instruction in the 
Transvaal, T. Lowden; recent improvements in the train- 
ing of infants, with special reference to South Africa, Miss 
W’dldon ; discussion with Section A, the teaching of 
elementary mathematics. 


THE PETNCJPLES OF GEOLOGY,^ 

T he principles are, notwithstanding the origin of 
the word, the last things you attain to in the 
course of scientific investigation ; but they are what 
you first explain to another who is commencing his 
study. Y'ou may make a further selection of such 
parts as are for ‘any reason the easiest or most suit- 
able for him to begin with, and call them the 
elements, Lyell’s classic work has pretty well fixed 
what shall be the conventional meaning of “ The 
Principles of Geology.” They are the laws or ex- 
planations which we arrive at in respect of the pheno- 
mena exhibited in the earth’s crust from direct observ- 
ation of those phenomena themselves or of the recent 
operations of nature which we see producing 
analogous results. Their value depends upon the 
opportunities afforded of obtaining evidence and upon 
the personal faculty of eliminating sources of error. 

In the case of geology, the subject is so vast that 
its different branches are growing further and further 
apart, until they seem to have an intergrowth with 
the branches from other subjects the original stem 
of which was far removed from their own. ^ 

From the observation of rock masses inferences 
have been drawn as to the conditions which prevailed 
in past times, and theories have been propounded as 

3 “ Structural and Field Geology.” By Dr. Jas. Geikie. Pp. xx-f- 435. 
(Edinburgh : Oliver and Boyd ; London : Gurney and Jackson, ^905.) 
Price laj, 6 tf, net. 
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to the forces which have rolled up the strata and pro- 
duced such varied superficial and deep-seated pheno- 
mena, These form the principles of dynamical 
’geology, and it is the description of the resultant 
structures and the methods of observation which form 
the chief subject of the interesting handbook just 
published by Dr. James Geikie under the title 
“ Structural and Field Geology.” 

The two first chapters are devoted to an examin- 
ation of the rock-forming minerals. These arc very 
few in number if we leave out all except those which 
are the essential constituents of the common rocks. 

After studying their composition and- chai'acteristics 
in hand specimens or small slices adapted for ex- 
amination under the microscope » there is much to be 



Photo, by Goolo^ical Surrey. 

Fig. i.—Fault-rock, River Garry, at Dalnacardoch, Perthshire. 
(Reproduced on a redpeed scale from “ Structural and Field Geology/’ 
J. Geikie.) 


learnt as to the history of the earth’s crust from the 
observation of large masses of rock. We can see 
■whether they, were laid down in comparatively tran- 
quil \vater, or hurled along by torrents, or dashed 
against a shore. We notice that what was once mud 
■or sand or shingle is now solid rock, and we try to 
make out in each case whether this was brought about 
by the introduction of some cementing material or 
ca^s^ by the pressure of superincumbent masses, and 
whether the changes were helped by the action of the 
high temperature experienced by rocks depressed to 
great dep^s or . crushed by irresistible earth move- 
ments. Chemical reactions and the crystallisation of 
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various minerals out of the material of the rock pro- 
duce changes on a small scale, as seen in concretions 
and drusy cavities, or on a largi^ scale as in the 
case of the formation of vast beds of crystalline lime- 
stone from the calcareous fragments of various 
organisms. We can infer from a comparison of 
certain rocks with the products of r(H'<‘nt volcanoes 
that ancient volcanoi\s also injected molten matter 
through the riven nicks, poured out vast: sheets of 
lava, and covered wide areas with volcanic ash. 

The rocks so formed and so aUcn.jd have yet to l)t‘ 
regarded from another point of \no.\\\ They have be<m 
depressed, uplifted, and thrown into all sorts of posi- 
tions, now being dragged out, now crumpled up Into 
every variety of fold, the compressible portion.s often 
making up by vertical thickening wlinl: they los<‘ in 
hori^:ohtal extent, and thosi‘ that; would not; yield to 
such molecular re-arrangi'ment bcung redun’d to the 
same dimensions by ci*um},)ling. 

Divisional planes arc diw(‘l()[ied in them, somii being 
due to crush, some to shrinkage', sonu' to the vari<'ty 
in the succession of deptxsils, and whi'n tlu'^ strained 
and bending rock mu.st break it is a])(: to give along 
these lines of weakness, so that Wc find faults 
commonly coinciding with master joints, thrusts with 
bedding planes, and so on. 

The last sc'vim chapters art' more specially devoted 
to the second .subject in the title of the book', namely, 
fit'Id geology. This could not b<’ altogcuher dis- 
sociated from th<^ obstawations nn'orded in the earlier 
part of the work. Th(^ information there given is tht' 
outcome of original observations in th<e field, but our 
author novv deal.s\ more with the m<‘thods (‘mployixl, 
and oxplain.s what are the most useful aiipliances for 
the work and what an^ the in4icatlons wliich tluf 
surv(*yi)r must he on the ah'rt 1(> I’erhap.s, 

having iH'gnrd to thc^ niimt'rous monographs which 
have n.ri'ntly bt^en publi.shed on subject; of 

sc(*n(,‘ry,‘ 'has given gn'aUr prominent' to the 
causes than to the ('ffi'cts, to th(' (‘arih siructurc's to 
which most sT(*nic A'atures must uJlimately lx* re- 
ferred rallxT than to (hi' total result of inovt'immt 
and denudation by which aiuimalous rivi'r Hows and 
abnormal feiitun's must 1m' explaiiu'd. 

A study of rect'nl organisms enables us sometimes 
to establish the n*la(ion )>e(\v<‘en the soft and jicnsh- 
fibl(' jiarts and hard parts which ahme are 
eonnnonly pri^servi'd In lla* roc]<s, and thus by a com- 
parison of the fossil forms with tladr neanCst recent 
n'presentatives to learn, something of tli<’ or(l<*r of 
sutression of life upon tin* earth and tin* conditions 
under which fo.ssll plants and animals <'xist<‘d, Sucli 
analogies mu.st not, however, be jjressed too hard. 
Kven such a rec('nt; cas(' as tla; occurrence togella'r of 
th(^ remains of lion, hyaena, rmd hi|)popotamiis with 
the hairy elephant and woolly rhino(?('n>s in our gravel 
terraces can hardly yel: b(‘ said to have received an 
altogctlK'r satisfactory explanation. Tb'fon.^ we draw 
mfenjnees from the “abundfuico or rarity of certain 
fo.ssil organisms wo must; carefully consid<‘r their 
mode of entombment and the condition-^ wliich fav<,)ur 
the preservation or th(^ destnictioti of Itu^ir rehiains. 

Dr. Geikie has dealt vc'ry shortly with these, prin- 
ciple.s of palaeontology, but devotes’ most of his work 
to the inorganic side of geology, 

Even with this limitation of subject th<j work takes 
a somewhat encycdopmdic charach'r owing to gn'at 
number and variety of the observfitions and infertmees 
which have to be recorded. The treatment i.s rath('r 
dogmatic than criticaL With , an author so experi- 
enced and acute in observation this may bo for manv 
an advantage, but students require a discussion of 
arguments where conclusions differ, and reh'rences lo 
other authors where they mav find the matters more 
fully treated which are here of necessity briefly stated. 
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1 he formation of ripple marks, for instance, wants Our author has wisely avoided most of the shibbo- 
fuller explanation than the statement that “ they owe leths which it is the fashion for specialists to introduce 

l'h(‘ir onf^*in to a wave-like motion set up in the ■ into their explanations of the simplest phenomena,, 

staijifluid sediment by the water passing* over it.” , but though students may escape the interruption of 
^ 1 he work is illustrated by a large number of having to consider the exact application of mylonisa- 
diagrammatic sketches by the author and photographs j lion and schillorisation, which are not in the index,, 
by in(‘mb(‘rs of the staff of the Geological wSurvey. though one is found in the text, they must learn the 
.\s examples, w<‘ reproduce the pictures of two ! meaning of such terms as svnclinorium or geanticline, 
common phenomena which have many points of i Difllcultics and absurdities in nomenclature are 

gencu'al resemblance to one another but a very \ perhaps characteristic of the present phase of scientific 

diheremt origin. Plate xxxix. represents a fissure the literature, and our author has been wonderfully con- 
slrata on either side of which have been relatively i sidcrate in this matter, and has given us a ver}'' 

displac(‘d by earth movements, either repeatedly in . useful handbook, admirable in the freshness and terse- 

one direction or with a to-and-fro motion, so that ness of its descriptions and the clearness and abund- 

lh(^ walls of the fissure have been rubbed smooth, • ance of its illustrations. 



Photo, hv a, M. ' Geological Survii-yi 


a.— 'Basalt Pyke Cutting; Sandstone and Shale, Kilbride Beonan, Arran, (Froni **Stru;tural and Field Geology,’’ J. Geikie.), 


fluted, and polished by the movement. The triturated 
rock and the fragment.s broken off fill the crack, and 
this debris is often penetrated by mineral matter and 
consolidated into a mass harder than the rocks 
through which it passes. The walls of the fissure 
are sometimes altered mechanically and by infiltcring 
water to a considerable, depth, 

In Plate xliv,, on the other hand, we sec a rift 
in the rocks filled with matter which has welled , up ‘ 
from deep-seated rock which has become molten. In 
this case, also, the immcdiat<^ly adjoining portion of 
the rock which it travei^ses *is altered, and very 
commonly .shows slickensides when earth movements 
have acted upon these two rocks of such different 
tenacity and hardness; but the composition of the 
traversing rocks is so unlike' in the two cases, and 
the character of the marginal alterations so dissimilar, | 
that there is seldom any room for doubt as to the I 
origin of each. I 
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NOTES. 

! Amo.no those who are the recipients of the King^s .birth-, 
! day honours we notice the following : — Lord Rayleigh, 

! O.M,, F.R.S., has been made a Privy Councillor; Knight- 
hoods have been conferred upon Prof, T, McCall Anderson, 
of the University of Glasgow ; Mr. E, W, Brabrook, C,B,, 
formerly Registrar of Friendly Societies; Dr. A. B. W. 
Kennedy, F.R.S., Emeritus professor of engineering and 
mechanical technology at University College, London, and 
president ' of the Admiralty Committee on Machinery, 
Designs; Dr, Boverton Redwood ; and Dr. W. J, Smyly,. 
■ president of the Royal College of Physicians, ' Ireland. 
'Colonel D. Bruce, F.R.S., has been made a Knight Com- 
mander of the Bath. Dr. W, T. Prout, principal medical 
I officer, colony of Sierra Leone, and Dr. J,. W. Robertson, 
late Commissioner of Agriculture ' and Dairying of the 
Dominion of Canada, have been made C.M.G.’s. The 



NA TURE 


[July 6, 1905 


honour of Knight Bachelor has been conferred upon Dr. 
E. S. Stevenson, member of the medical council of the 
Cape of Good Hope; and Mr. Philip Watts, F.R.S., 
Director of Naval Construction, is made an ordinary 
member of the Civil Division of the Second Division, or 
Knight Commander, of the Order of the Bath. 

A MEETING of Members of Parliament, presided over by 
Mr, Haldane, met on Tuesday last in a committee room 
of the House of Commons to consider the question of a 
request for an additional State grant to the National 
Physical Laboratory. Dr. Glazcbrook having made a 
statement as to the aims and needs of the laboratory, Wets 
followed by Mr, Chamberlain, who in the course of his 
remarks said that the real problem of the nation was how 
to irnprove our highest education. He felt convinced 
that if they were to speak of the whole matter as an 
investment, it was from higher education that they would 
gain the largest return. He asked in what way the 
National Physical Laboratory was distinct from other uni- ! 
versifies, such as those of Birmingham, Liverpool, Man- ■ 
Chester, and Sheffield. He asked this because it was not I 
merely the object of the universities to educate young 
persons; it was their object to carry on post-graduate 
research m the largest possible way— -to make precisely 
the experiments which the laboratory was making. They 
did not want in any way to discourage that work in 
these separate universities ; they did not want to centralise 
any branch of scientific work, I-Ie had himself rather a 
horror of central institutions, and he had a great belief 
in the freedom and the competition of a number of separate 
centres. ^ He xvas sure that there was no idea of injurious 
competition in the minds of the promoters of the meeting ; 
but he would like to be certain that it might not have 
that effect. After all, they were all more' or less de- 
pendent, and they would be increasingly dependent, upon 
State aid, of which they had had very little up to the 
present. Were the universities, each of them, to apply 
separately and frighten the Treasury, or were they to 
put their forces together, and go as one body representing 
the whole and ask for a very largc^ly increased grant 
leaving it for consideration afterwards how that grant 
should be divided? Why wore they making a special 
demand at that time for that particular institution? tie 
was all in favour of giving assistance to any institution 
of the kind. But he should like to know in what way 
this was to be distinguished from the University of Liver- 
pool or any of the others where they were carrying on the 
work of physical research. He would even ask why the 
promoters of this institution should operate alone — whether 
they would not do much more if they all came together. 
In that case they would, of course, have very much larger 
Parliamentary support. If each institution was to ask 
for what it wanted he was afraid the chances of success 
would not be great. He might be considered to be throw- 
ing cold water on the matter at the beginning, but as a 
get he most entirely sympathised with the general object. 
He thought that such an institution was absolutely 
necMsapr,^ and if there were no others, then he would say 
most diginctly that it would have a special claim upon 

f “W their 

mf^cy, he wished to know in what way it was thought 

** approached the Govern- 

tion generally or whether on behalf of the claims of that 
particular institution. The chairman said they were ah 
interested m what Mr. Chamberlain had said, and Ms 
suggestion of a collective movement in favour of the 
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highest education. He thought the work that Ihe National 
Physical Laboratory was doing could not bo organised in 
connection with any of the universities. TTio following 
resolution was then put to the meeting and carried 
unanimously: — “ T'hat this meeting, being satisfied of (In* 
ncce.s.sity of further Slate aid to Uk* National Pliysical 
Laboratory, at Tcddington, as ngards both equipment: and 
maintenance, requests the chairman and convisiers of this 
meeting to pr(‘pare and pn^simt a ineniorial to the Chan- 
ccdlor of the Exchequer asking for such additional aid, 
and that the memorial be signed liy immiliers lun'e. pn‘S(uit‘ 
or \vho, being absmit, may in sympathy with Its 
objects.” Mr, Chamberlain, who had to leave, before a 
decision was arrived at, said that if lh(‘. meeting ihsuded 
in favour of the resolution his naira* might lx* attached 
to it. 

On Monday last Mr. AiUvyn Fellowos, Pn'sidimt of tlnv 
Board of Agriculture, was walled ujxm Iiy a diqnitalion 
from the Pharmaceutical Soeii'ty n*sj)ec(ing ifie i)roi)os<‘d 
legislation to extend to oilier than chemists the right of 
selling poisonous products used in agricullun* and horti- 
culture. It w.as argued on behalf of the society that it 
would be dangerous to the public to allow any one to sell'- 
poi.sonous articles; that there was no didiculty in the way 
of farmers or horticulturists getting the articles through a, 
chemist as cheaply as through any other person ; and the 
public would be safeguarded by tfxj special knowledge of 
, the chemist and druggist. In reply, the President of thei 
I Board of Agriculture said he had receiv(‘d an (mormons, 
number of resolutions from all over tin* country in favour 
of a relaxation of thi^ presimt law. I'he n(*w regulation.s' 
under the proposed Bill would provide that noi 

poisonous .subslanct^ shall be kei>t in any .sho() or ])remis«,‘s 
where articles of food ar*,^ stored or for sale; (2) that: 
poi.sons must be k(‘pt in a separate cujiboard from other 
goods; (3) all poisons shall lx* sold in an (‘nidosed ves,s(d, 
labelled with the word ” I’oison (.j) litiuid jXMsons shall' 
l.m sold only in bottles or tins easily <lislinguisbable by 
touch from ordinary bottb's or tins; (5) in granting liceni'cs 
the local authority shall have ngard lo the facilities 
already existing in tla^ neighbourhood for t:bt* purchase of 
poisonous compou iids. 

According lo the licrlin corr(‘spondenl of tin* /)<tih. 
Chronich, Dr. Robert Kcxdi has wrilb'n from G(,*rma,n' 
East Africa stating that he has Ixxiin studying (h(* nature, 
habits, and anatomy of the tsetse lly, and that he has dis- 
covered a certain parasite in the fly to which he attribub's^ 
the disease to which the cattle bitbm by the fly succumb. 

The death is announced, at the age of fifty-live ytsars, 
of Prof, von Mikuliex-Radecki, of the University of 
Breslau, well known as a surgeon and for his numerous 
papers and memoirs on surgical .subjects. About a y(sar ago 
he delivered the Cavendish lecture before the West London 
Mcdico-chirurgical Society, and last y(jar was the j)r<!.si- 
dent of the surgical section of the G(?rman Association of 
Men of Science and Medical Men. 

The death is announced of Prof, P. T. CTev(*, of Upsata, 
on June 18. He was born in 1840, and wa.s lh<* heading 
exponent of chemical resc'ardi in Sweden. His hydro- 
graphical investigations’ were also of great importance. 
He was an honorary member of the Chemii'al Society. 

The Barnard medal of Columbia University has just 
been awarded to Prof. H. Becquercl for “ important dis- 
coveries in the field of radio-activity, and for his original 
discovery of the so-called dark rays from uranium, which 
discovery has been, the basi.s of .subseqiK*:^ n‘Sf^'Xfch into 
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the laws of radio-activity, and of our present knowledge of 
the same.” The medal has been previously awarded to 
Lord Rayleigh, Sir William Ramsay, and Prof. Rontgen, 

A PORTRAIT of Prof, W. Osier has been presented to the 
University of Pennsylvania by the members of the classes 
which from 1885 to 1891 studied under Prof. Osier when 
he occupied the chair of clinical medicine at the university. 

A MEDAL has been struck to commemorate the successful 
completion of the Simplon Tunnel. On one side of the 
medal is a figure of Mercury and a locomotive emerging 
from the tunnel, with the inscription “ Aux Collaboratcurs 
et Ouvridrs du Pcrcement du Simplon ” ; on the other is 
a representation of the meeting of the workmen when the 
last obstacle had been broken down, and bears the words 

Souvenir de la Rencontre des Galeries, Fevr. 1905.” 

Busts of Joseph Lancaster and Michael Faraday — the 
gift of Mr. Passmore Edwards — were, unveiled on Wednes- 
day of last week in the entrance hall of the Borough 
Polytechnic Institute by Prof. Silvanus P- Thompson, 
F.R.S., who delivered an address. 

To commemorate the anniversary of the one hundred 
and twenty-fifth birthday of Audubon, the American 
Museum of Natural History has placed on exhibition a 
('ollection of Audubon relics, among which is the portfolio 
in which Audubon carried specimen plates while securing 
subscribers to his great work, together with sketches and 
finished plates. 

A SCHEME for the establishment of a Central Research 
Institute at KasauH, and a laboratory for scientific, 
medical, and sanitary work at the headquarters of each 
provincial Indian Government, to provide more adequate 
means for the scientific study of etiology and the nature 
of the di.soases of the country, has been published. It is 
hoped that when the project has been developed, not only 
will it be no longer necessary for officers to go to Europe 
to study the bacteriology and parasitology of tropical 
diseases, but that workers from England and the Euro- 
p(‘an Continent will avail themselves of the Indian labor- 
atories and the unrivalled material for study which the 
dis<^ase.s of the country afford. The scheme has the 
approval of the Secretary of State, and the Government 
of India proposes to appoint as the first director of the 
Central Research Institute Lieut.-Colonel Semple, M.D., 
well known for his work in connection with the Pasteur 
Institute of India. 

A NEW society, to be known as the Harvey Society, has 
been established in New York under the patronage of the 
New York Academy of Medicine. Its purpose is the 
diffusion of scientific knowledge of anatomy, physiology, 
bacteriology, pathology, pharmacology, and physiological 
and pathological chemistry by public lectures given by men 
who are workers in the subjects presented. Each lecture 
is intended to represent the state of modern knowledge 
concerning the topic treated, and will be addressed to the 
general medical profession who are interested in the 
scientific side of medicine. The president is Dr. Graham 
Lusk. The members of the society consist of two classes, 
active and associate members. Active members are labor- 
atory workers in the medical sciences residing in New 
York; associate members are such persons as may be in 
sympathy with the objects of the society, and reside in 
New York, The first course of lectures will be given at 
the Academy of Medicine on Saturday evenings during the 
winter of the years 1905-6. 
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A CONVERSAZIONE took place at King’s College, London, 
on Thursday last, when many scientific and other exhibits 
were on view. An interesting item was a set of various 
forms of glow-lamps, a demonstration of which was given 
by Prof. E. Wilson in the Siemens electrical engineering 
laboratory, and which included mercury-vapour, Nernst, 
tantalum, and osmium lamps. There was also an ex- 
hibition of crystallisation shown on the screen by Prof. 
Herbert Jackson. 

The annual conversazione of the Institution of Electrical 
Engineers was held on June 29 at the British Museum 
(Natural History), South Kensington. It was attended by 
upwards of 1000 guests. 

The third International Electric Tramway and Railway 
Exhibition was opened at the Agricultural Hall, Islington, 
on Monday last by Lord Derby. 

The annual general meeting of the Society of Chemical 
Industry will begin in London on Monday next, June 10. 
The society numbers among its members some 1500 
Americans, and at the last annual meeting, which, with 
special reference to the St. Louis Exhibition, was held in 
the United States, an American, Dr. W. H. Nichols, was 
elected president in succession to Sir William Ramsay. 
The American visit was a great success, and the British 
members of the society have looked forward to the time 
when they would be able to welcome in Great Britain their 
president and American and Canadian co-members. The 
proceedings in connection with the forthcoming meeting 
have therefore been specially arranged in view of this 
return visit. Dr. Nichols has already arrived in England, 
and we understand that the guests of the society will 
number in all about 120. A lengthy and interesting pro- 
gramme has been arranged. 

The sixty-fourth annual meeting of the Medico-psycho- 
logical Association of Great Briain and Ireland will be 
held at II Chandos Street, Cavendish Square, on July 20 
and 21 under the presidency of Dr. T. Outterson Wood. 
The annual^ dinner of the association is to take place on 
July 30 at the Whitehall Rooms. 

The American Anthropological Association is to meet in 
San Francisco, Cal., from August 29 to 31 next under 
the presidency of Prof. F. W. Putnam, when papers re- 
lating to ethnology, archaeology, prehistoric man, physical 
anthropology, linguistics, and general anthropology will be 
read. The museum of the department of anthropology 
of the University of California at the affiliated colleges in 
San Francisco, which has recently been installed, but 
not yet opened to the public, will be the headquarters of 
the association. 

A PRELIMINARY Circular has been issued to announce that 
the tenth International Geological Conference will be held 
in 1906 in Mexico. An executive committee has been 
appointed, with M. Jos (5 G. Aguilera, director of the 
National Geological Institute of Mexico, as president, and 
M. Ezequicl Orddficz, assistant director of the same institu- 
tion, general secretary. It is expected that the congress 
will open on September 6, 1906, and last for eight days. 

The Postmaster-General again directs attention to the 
fact that pathological specimens and articles of a similar 
nature may be forwarded only by registered letter post 
and in proper cases. The Post Office regulations provide 
that any deleterious liquid or substance sent by post must 
be enclosed in a receptacle hermetically sealed, which re- 
ceptacle must itself be placed in a strong wooden, leathern, 
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or metal case, in such a way that it cannot shift about, and 
with a sufficient quantity of son\e absorbent material (such 
,,aR sawdust or cotton wool) so packed about the receptacle 
as absolutely to prevent any possible Icaka^^c ftom the 
packet in the event of damage to the receptacle, 
packet must also be marked ** Fragile with cans** 

An exhibition of the results obtained last year by Prof, 
Flinders Petrie and his coadjutors in the field of Egyptian 
archfeology was opened at University College, Gower 
Street, on Thursday last, and will remain on view for a 
month. Last winter excavations were carried on in the 
peninsula of Sinai. At Sarabit el Khadem the mines were 
of turquoise, and no copper was found. The interesting 
feature oh this site is the evidence of the Semitic — not 
Egyptian — worship which was practised. The whole region 
is scattered over wulh shelters for pilgrims, usually con- 
taining a Bethel stone, some of which have Egyptian in- 
scriptions of the twelfth dynasty. The pilgrims came for 
oracular dreams like Jacob’s, and the shelters are only in 
the region , of the temple. They are quite distinct frona 
the miners* dwellings, such as are common at Wady 
IMaghara. This Bethel custom is a special feature of 
Semitic belief; and is quite unknown in Egypt. The 
temple at Sarabit was originally a sacred cave — ^perhaps 
as early as Seneferu. It was carved by Amenemhat III. 
and furnished with altars for the worship of Hathor. In 
front of it, oh the edge of the hill, was an enormous mass 
of ashes of burnt offerings, showing the burnt sacrifices 
m high places familiar to Semitic worship'. The temple 
was extended over these burnt offerings by Tahutmes III 
and other kings until Sety I. Of the • temple itself 
beautiful and' instructive model is shown, the scale being 
one-fiftieth. The whole length of the building is* nearly 
250 feet. Though it has been known since the time of 
Niebuhr, no clearance had been made; but now many new 
features have been brought to light from under the rubbish. 
The primitive shrine of Hathor was a rock cave, and the 
discovery of a hawk with the finely cut name of Seneferu 
nutkes it probable that the shrine is as old as the third 
dynasty. * 


hidden by large elevators and steel structures of eveiy 
description. 

The New 'York cornspondent of the I.ancci 
„ subcommittee of , , , 

clergymen has been organised by the N<‘W York 
Organisation .Society’s Gommitt<‘(‘ on the Prevei 
Tuberculosis to tight luberculosis among 
people of New York. 


It is announced in the Eloctrician that an a result of 
the successful experiments with the De Forest wireless 
telegraphy in moving trains, tho Chicago and Alton Rail- 
way will supply wireless telegraphy apparatus on its two 
express trains running daily between Chicago and St. 
I^ouis, and ultimately on its whole system., Messages were 
received while the train was running at fifty miles per 
hour. For some time while the train was approaching 
the Mississippi* River above the elevated stretch leading to 
Merchants’ Bridge, the increase in strength of the signals 
was very marked, but when the train entered the frame- 
work of, .the bridge .it was found that signals became 
almost imperceptible owing to the screening action of the 
bridge. It was observed also that the signals were 
stronger when the train was broad.side on to the trans- 
mitting station and running at right angles to it. The 
fact, t!^at the radiation.s were following the course of the 
, river in' preference to .overland paths was very marked as 
the train pulled out of Alton, Illinois. At one point the 
track ‘runs within a few hundred feet of the river, and at 
this point the signals from St. Louis, thirty miles away, 
which had ; just previously become very weak, were in- 
creased in mtensity to a surprising degree. No , difficulty 
seems to have been experienced even when the train was 
mjany miles from the transmitting station and was thread‘- 
ing through the yards and sidings of Chicago, completely 
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twi‘nty-on(‘ coloun‘d physicians ;m<1 
York C'harily 
ntion <>l 
the cuh,»un‘<t 
Ph(* New York health board is 
(■ooiKsratinf; with tho niovcmoht, find Itns pliicnd its dis- 
pensary under the supervision of the inediciil members o 
the subcommittee for three e.veninjis a week. A course of 
illustrated lectures treatinff of tiil)i>rculosi.s wilt be fliven 
shortly in the churches for coloured confirefiatKins. “ 
stated that there are between (io.ooo and (15,000 coloured 
person-s in New York city, and that their death-rate from 

tuberculosis ' is_ 5 - 3 d I’'-’" •'« "'37 I'W ><«"* 

among the whitc.s. 

The first part of the Home Onice “ Mines and (Quarries : 
General Report and Statistics tor if)04 ” lias just been 
issued. The tottil number of persons employed iit lh(‘ 
mines of the United Kiniidoiii was .Syy.osy, of whom 
847,153 worked at (he 3333 mines under the Co.lt Mines 
Act 'and 2(1,504 at the 673 mines under the Metalliferous 
Mines Act.’ The tolal number at coal mines is the hijihest 
recorded since 1873. and that at metalliferous mines the 
lowest. The output included 232,428,272 tons of coal, 

3 043,045 tons of fireclay, 7,557,733 tf”** ironstone, and 
2 333 062 tons of oil shale. The coal production is the 
highe'st recorded. The deaths from accidents amounted to 
in collieries ami 3 ^ in mobiUitVrous mines, the d<:;ath 
rate per looo persons employed being 1.24 in the former 
case and M() in the hitter. It is gratifying to note that 
the former rale has never been lower. 

No. 21 of the Puhliailiims of Iho Kttriluftmkc Imwsli- 
gat/oa Vommitke (Tokyo) contains a lengthy imper by I'rof . 
Omori tm iiori/.ontal jjcmluluin observations nt lokyo; the 
most intonwling of tho rc.^ulls is ihr conclusion that tlws 
first movement is usually towards ihc origin in the cam 
of near or moderately dislani <'arthquakcs, but 
proportion of the records it is away froni^lhe origin. J.hc 
author attributes this dlfforctu’e to a distinction, in the 
cause of the earthquakes, Ihe firsl: type being due to the 
sudden collapse of a subtt‘n*unean cavity, or the crushing 
down of a horizontal stratum, and the second lype to the 
sudden splitting a.sunder or widening of a vertical cavity 
by the expansive acticm ol steam or gases. In anothoi 
part of the paper, however, ho points out that in (he case 
of artificial earthquakes caused by explosions, the. first 
movement is outwards if these, take place on the surfate 
of the ground, but inwards if the explosive is buried nt 
some little depth. Other point.s which are commented 
on are the resemblance bi^tween the records of earthquakes 
of similar intensity and originating in the same region, 
and the occasional occurrence of long-period undulations 
combined with shorter-period vibrations in the first phase 
of distant earthquakes. 

The investigations of the relation lietwec.n variation of 
barometric pressure and sea level on the coast of Japan, 
which wore noticed in Nature of November 3 , 1904, has 
been continued by Prof. Oniori, who shows, in the Fre- 
ceedings of the Tokyo Physicomaihemaiical Society (vob 
ii., No. 20), that the relationship found on the Pacific 
extends to the western coa.sts of Japan, so that all round 
these islands the rise of sea-level is greater than that due 
.to I the local diminution of barometric pressure alone. The 
consequence of this is that a low barometer means a 
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decrease of pressure on land but an increase of pressure 
on the surrounding sea bottom, the latter btdng about 
t*6 times as great as the former. An interesting result, 
attributed to this cause, is given in No. 21 of the Ptihli- 
cations of Ihe Eurlhquake invesligation Commillcc, where 
the behaviour of a horizontal pendulum during the storm 
of October lo-n, 1904, is described; the low-pressure area 
passed to the east of Tokyo, and during its passage the 
horizontal pendulum indicated a tilting, which reached 
3*5 seconds of arc, to the east— that is, in the direction of 
the low barometric pressure — indicating an increase of 
pressure on the .sea bottom in that direction. 

We have received the report of the Government Observe 
atory, Bombay, for the year 1904. This observatory deals 
chiefly, with terrestrial magnetism, meteorology, and 
seismology ; it has issued a long series of valuable publi- 
cations, and many years ago Mr. Charles Chambers, then 
director, prepared an elaborate discussion of the meteor- 
ology of Bombay. The care bestowed upon the records of 
the photographic self-registering instruments may be 
gathered from the fact that the watchmen go round once 
every hour, night and day, to see that the clocks are all 
going and the lights burning. Their regular attendance is 
aulomatically rc*c.ordecl on the photograms themselves. 
The total rainfall for the year amounted to only 33-4 inches, 
being 417 inches below the normal value for twenty-four 
years (i^73”90) ; this is the smallest fall recorded at the 
observatory. Milne’s seismograph registered thirty-five 
earthquakes during the year. 

From information received from the .president of the 
International Aeronautical Committee, we find that in the 
months of January to, April last the average monthly 
number of stations participating in the balloon and kite 
ascents was sixteen ; kite observations were m?idc each 
month at Oxshott.by Mr. Dines, and at Aldershot, by. the 
military balloon section, in February and March. The 
most notable heights attained, by means of unmanned 
balloons, were J'9,420 metros at Strassburg and 21,733 
metres at Berlin. In April kite and unmanned balloon 
observations were made from the Prince of Monaco’s yacht 
in' the Mediterranean. These are the first ascents made 
with unmanned balloons in the open sea, and these 
successful experiments show that Prof. ITergesclI’s idea of 
obtaining such observations over the oceans may possibly 
be realised. 

Bulletin No. 35 of the Storrs Agricultural Experiment 
Station, Conn., deals with the. Caniembert type of soft 
cheese. , The conclusion is arrived at that the ripening is 
due to definite moulds and bacteria. One mould 
( ? PenicilHum candidum) seems to produce the changes 
which result in the texture of the cheese, and it, together 
with the Oidium lacUs, produces the flavour, lactic acid 
bacteria giving the necessary acidity and retarding the 
action of other bacteria. It is found possible so to control 
the process of ripening that the desired result may be 
obtained with reasonable uniformity. 

We have received the first number of a new periodical, 
the Medico4echnologische$ Journal, edited by Dr. Berthold . 
Beer, which is to be devoted to medical and surgical instru- 
ments and the various apparatus employed in bacteriology, i 
photography, radiography, hygiene, &c,, and appertaining ‘ 
to the medical sciences and physical therapeutics. It, 
contains a prefatory article by D,r. Beer, and descriptions ■ 
of Zeiss’s apparatus for the demonstration of ultra- , 
microscopic particles and of various surgical instruments 
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and phamiarr-utical preparations, together with photo- 
graphic and balneological notes and new literature. 
Such a j'ournal, provided it gives concise descriptions of 
the principal new inventions of the various countries, and 
not of (iermany only, should supply a decided want. 

In a paper eontributed to the June number of tlie 
Zoologist Mr. J, G. Millais points out that the English 
black rat— the type of Mus raittis of Linnaeus — is by no 
means the blackest representative of the. species, that dis- 
tinction falling to a race which it is proposed to call 
M. ratlus ater, and of which specimens have been taken 
in England. No doubt this is right enough, but when the 
author proceeds to suggest English names for the various 
local races of the species in question he follows a course 
which, in our opinion, cannot but land him in difficulties. 
The species itself he rightly calls the black rat, but for 
its local races the name of Alexandi'ine rat is taken, so that 
the typical form become.s the northern Alexandrine rat, 
while the new race is termed the black Alexandrine rat. 
Their proper designations should be the Alexandrine black 
rat and the Black Sea black rat. 

Tn the Transactions of the Royal Society of Edinburgh 
(vol. iii., part iii., No. 22) Sir Charles Elliot describes the 
nudibranch molluscs collected during the Scottish National 
: Antarctic Expedition. These comprise but two species, 
two of which are, however, referable to new and interest- 
i ing generic types. The most remarkable feature is the 
absence in the collection of all representatives of Doris 
and its allies, a feature common to the Discovery collec- 
tion of this group, which has been entrusted to the author 
for description. Certain holothurians of the genus Fsolus 
from the Antarctic present a superficial resemblance to 
dorids, although this is not regarded as more than 
accidental. 

As , a supplement to part iii. of Prof. Herdman’s 
report on the pearl oyster fisheries oif the Gulf of 
Manaar, published by the Royal Society, Messrs. 
Shipley and I-lornell describe several new parasitic worms 
(some referred to new generic types) obtained from 
clasniobranrh fishes frequenting the pearl-banks. Possibly, 
although not probably, some of the cestodes may be the 
parent form of the pearl-producing lai'vae. No direct light 
is thrown by the investigations on the problem of the 
provenance of the pearl-producing parasite. 

The departmental committee appointed to investigate 
certain matters connected with the sea-fisheries of Suther- 
land and Caithness reports that cod and ling have of late 
years been much less abundant than formerly on the coast. 
As regards a proposed close time for herrings, it was con- 
sidered that the fishermen themselves are the best judges 
as to whether such a protective measure is advisable. 
Trawling in the Moray Forth (which is not permitted to 
British craft) by foreign vessels is held to be responsible 
for considerable injury to the fishery. 

According to the report for 1904, the Marino Biological 
Association of the West of Scotland has had a .very 
successful year, the only drawback being certain difficulties 
with regard to the staff. The year witnessed the practical 
completion of the large .extensions of the station generously 
provided by Mr., J. Coats, j'un., which were opened liy Sir 
John Primrose in September last, and promise to meet all 
present requirements. The hope is expressed that it may 
be found possible to retain the invaluable services of ‘ the 
S.Y. Mermaid during the present season. 
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Nos. 4 and 5 of the admirable series of Cold Spring 
Harbour Monographs are njspcctively devoted to the life- 
history of the c'hrysoinclid beetle Chlamys plicata, 
commonly called “ case-bearer,” and of the “ mud-snail ” 
(dog-wheik), Nassa pUcata, E. M. Briggs and A. C. Oinmn 
being the respective authors, or, as some would say, 
authoresses. The case-bearer is remarkable for the fact 
that its encased larvae resemble not only undeveloped buds 
of the alder, but likewise the fruit of the high-vine black- 
berry. Of the ** mud-snail ” the life-history and habits 
are described in considerable detail, and a number of 
observations recorded with regard to its reactions to 
light, See. 

Two addresses, on '‘Spirals” and “Ambidexterity,” 
which were delivered before the Hampstead Scientific 
Society by Sir Samuel Wilks, Bart., F.R.S., on April 14 
and May 12 respectively, have just been issued in pamphlet 
form by Mr. S. C. Mayle, of Hampstead. The society is 
to be congratulated on having the active support of so 
eminent a man as Sir Samuel Wilks. 

At the meeting of the Aeronautical Society of Great 
Britain to be held on Wednesday next, the following com- 
munications will be read : — “ Some Remarks on Aerial 
Flight,” by G. H. Wenham ; “Demonstration of a Bird- 
like Flying Machine,” by Dr. F. W. A. Hutchinson; 
“Balloon Varnishes and their Defects,” by W. F. Reid; 
and “ The Thrust of Aerial Propellers,” by W. G. Walker, 


OUR ASTRONOMICAL COLUMN. 

Observations of the Satellites of Saturn and 
Uranus. — An important set of observations of the satellites 
of Saturn and Uranus, involving some hundreds of 
individual “ settings,” was made by Messrs. Frederick 
and Hammond with the 26-inch equatorial of the U.S. 
Naval Observalory during 1904. The position angle and 
distance of each satellite were measured from a second 
satellite, the angle about the inner body always being 
tak<m. The observations extended over the period May 24 
to October ii, and the detailed results arc published in 
No. 4026 of the Astronomische Nachrichteii. 

Geodetic Measurements 'from Solar Eclipses. — The 
Journal of the British Astronomical Association (vol, xv., 
June 22) contains a paper in which Mr. C. E. Stromeyer 
points out that if the central shadow of the coming August 
eclipse be accurately located, all the necessary data will be 
available for the determination of the geocentric diffcrence 
of any two observation stations. He proposes two methods 
for^ eye observations, and two photographic methods, of 
which_ one in particular seems capable of being carried 
out with the desired precision ; it consists in photographing 
a trail of the central phase of the eclipse on to a moving 
film. 

The method described can be carried out both within 
and outside the shadow, but the best results will be 
obtained if the observer is just on the edge of the shadow. 
The method can also be used with annular eclipses, and 
if found to be trustworthy would be a valuable means for 
gradually determining the geocentric distances of various 
points, even of islands in mid-ocean, which can never be 
triangulated. 

Monochromatic Photographs of the Orion Nebula. — : 
On obtaining a series of spectrograms of the Orion nebula 
with a small objective-prism quartz spectrograph, Prof. 
Hartmann found that different parts of the nebula emit 
light of very different composition, whilst large areas, of 
characteristic forms, shine solely by the ultra-violet radi- 
ation at X 3727. This variety of the light emitted by the 
several areas of the nebula led Prof. Hartmann to employ 
colour screens in obtaining direct photographs with a 
Steinheil reflector of 24 cm. aperture and 90 cm. focal 
length. Three screens were used ; the first completely 
absorbed all wave-lengths shorter than A 4800, but allowed 
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H/3 and the two nebular Unes, N, and N,, to pa.ss 

through almost without any diminution of intensity. TIk* 
second screen freely transmitted all radiations betw<yui 
A 38S0 and A 3740, but: ahsorlx^d all others, whilst with 
the third the absorption commeiKvd at A iiuT<'as(Ml 

rapidly to totalitv at Hj8, eNtt^ndcd to A 4 (kh>, and then 
quickly decreased" iinlil al A 3727 th(‘ tranHi>anMi (7 was 
very nearly complete. In this screen the two chad nebular 
lines were faintly transmit led, but it was an easy matter 
to eliminate their action by (‘mploying a plate of suitabh* 
sensitiveness. Combining the first and third screens <‘Ut 
out HiS, leaving only N, and N. nfhictive. 

Marked clififeronces of the intensities of seviu'al areas, 

as shown on the various photographs obtained witli 
different screens, an', plainly seen on the reproductions 
accompanying Prof. Hartmann’s paper. Eviitently the 

radiation "a 3727 is extraordinarily intense in all parts of 
the nebula, 'whilst in some part's it is almost the sole 
radiation, producing strong ])hotogrnphi(' imag^^s where 

the eye sees nothing. ^*he nebula (l.C. uSo surrounding 
the .star c Orionis is scareely visible on tin' N, and^ N,. 
photograph, but it is a promini'tit feature on that olitainisl 
with the ultra-violet llglu, and is lairly bright on the 

lijS plate. 

This differential action suggests to Th*of.^ Hartmann the 
presence of at least ihrac gases in the Orion nebula, oni^ 
of which emits the chief ni'bular radiations, the second 
hydrogen, and a third, which emits the radiation at 
A* 3727 {Astro physical Journal, No. 5, vol. xxi.). 

Periodicity ok Aerolite FALr.s.—Among a number of 
intere.sting papers published by the Royal Astronomical 
[ Society of Canada (“ Sidected Papers and Proceedings,” 
3()04) we notice one Ijy Mr. W. H. S. Momrk m which 
the author sugge.sts that aerolites, like met(M»r.s, (‘ffect a 
certain periodicity. He first show.s that the months of 
May and June .stand out prominently in hi.s catalogue of 
jieroHte.s as the two months of the ye'ar in whii'h a gr<L'iter 
proportion of known falls have taki'n placiL Thi^ number 
per diem for these two months is t-;^, whilst for the rest 
of the year it is only 0*81. 

In an argument supporting the suggest (‘<1 periodical r<^ 
lation between various ai'roHle fads, Mr. Mom‘k cities 
instance.s in which (1) adroliles hdl within oni' ur two 
days of each other in the sami' year; (2) aertdites tell on 
almost the .sanu' date in two consecutivr^ years; (3) adrolitcs 
fell on nearly the sanu' dale after an interval of two or 
thri'e yi'ar.s; and the minilx;!* of cases tpioli'il sci'ins to place 
th(‘ matter beyond one of idianci* coincidetu’cs, b'urther, an 
analysis of thi' catalogue dales an<l nunilx'rs imlicates a 
marked tendem'y for sm'ic's of falls to congn'gate about 
certain dates, and ftir these falls Mr. Monck tentatividy 
dr‘duce.s pi^riodu'itie.s varying from seven to iwmiiy years. 

The Rkai.ity ok Supco.ski) Ciiancjks on ^mie Moon's 
SuRKACE.-— In a pajier puldlshed in the June numlior of 
the Bullc.Un do la SociHd astronondque. dc France 
M. Puiseux discusses at some length the various observ- 
ations of alleged changes on the lunar surfa('(i under th<^ 
influence of the. solar I'adiation. Going back to the 
earliest observations of details, he carefully con.sider.s each 
authoritative report of suspected change up to the mo.st 
recent observations of the reported increase of the diameter 
of Linnd during lunar eclip.ses. Summing u{) all the 
evidence thus e-xatninecl, M. Puiseux arrives at llm con- 
clusion that the case for real change.s taking pla<^(! on the 
surface of our sateUile h not e.stablishod. M<^ believes that 
the change of sensitivene.ss of the i*elina whi*n observing 
faint objects is suflident to /u.'coimt for the changes visually 
observed, whilst the diffm'ent conditions of exposure when 
photographing the eclipsed moon might easily introduce 
the changes suspected from the examination of photographs. 

The Circumzknithal ArrARATus. — A new tdrcumzenithal 
apparatu.s, devised by MM. Nusl and Fric for the deter- 
mination of latitude, was briefly described in these 
columns for August 20, 1903. A full and illustrated de- 
scription of the insStrument, and of the various improve- 
ments suggested by experience in it.s use, is now given 
in the Bulletin International of the Acacldmie dcs Sciences 
de Frant^ois Joseph I. (Prague, 1904) by the inventors, 
together with a detailed account of the observation.^ already 
made and th(* methods (‘mployed in rediudng the same. 
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THE NEEDS OF OUR OLDEST UNIVERSITY. 
THK following statement has been drawn up by those 
'*• professors and heads of departments of the University 
of Oxford whose names arc appended, each being responsible 
for the details of his own and allied subjects, but expressing 
also a general sympathy with the scheme as a whole. It 
indicates the cost at which, in their opinion, all important 
existing deficiencies (except those of law) may be met by a 
generous prfwision for research as well as for teaching. 

To carry out the scheme here set forth would require a 
capital outlay of about 564,0002., and an annual income of 
about 93 ,ooo2. 

A largo proportion of the capital sum proposed for building 
the new laboratories, together with the whole sum proposed 
for the purchase of land near the museum, might be saved 
if the chemical and physical departments were moved from 
their present position. It is estimated that at a cost of about 
6o,oooZ. all existing or proposed departments in these 
branches of science could be accommodated, and space found 
for other proposed laboratories in the buildings thus set free. 

With the sums hereafter named, in addition to her present 
resources, Oxford could successfully meet every pressing need 
as well as those demands which it is believed will pour in 
from many parts of the Empire, from the United States, and 
from Germany, 

The present occasion has been thought a favourable one for 
stating clearly the full cost which, in the opinion of those 
who have sigmd this document, would enable Oxford con- 
fidently and lujpefully to face the great responsibilities which 
have been placed upon her. I 3 ut whatever be the outcome, 
her professors and heads of depai'tments gladly welcome 
the inspiring opportunity for research and for education 
which these new responsibilities will assuredly bring. They 
will cheerfully attempt to meet the coming needs, even with 
the present inadequate resources, but they consider it right 
to point out that their work will be done under the greatest 
difficulties and therefore inadequately. 

The insufficient endowment of many university departments 
and the necessity for further equipment have been subjects of 
anxious considei'ation for many years, culminating in the 
Vice-Chancellor’s letter of February 20, 190a, to heads of 
institutions and departments — published with the answers in 
the “ Statement of the Needs of the University ” (Oxford, 
T902). The o.stimates of expenditure given below have been 
largely based upon these published replies to a letter which 
was issLKid btifore our necessities became still more press- 
ing in (lonsequencc of the will of Mr. Rhodes. Many addi- 
tional n(?ecls not contemplated in the replies to the Vice- 
Chancellor have also come to light in the course of thi.s* 
inquiry, and arc provided for in the following scheme. The 
puiilishcd statement of needs is itself introduced by the fol- 
lowing sentence (p. 3) : “ It is hardly necessary to add that 
in dealing with prospective needs it is generally impossible 
to form even an approximate estimate of the new and ever- 
increasing wants which the rapidly-growing requirements of 
our time may bring, and indeed in some instances (even since 
these statements were prepared) have already brought within 
view,” 

It has been assumed in the following statement that every 
important university chair, including all those to which the 
care of a department providing for one of the chief scientific 
subjects is attached, should be of the value of 900Z, a y^'-ir. 
In fixing this sum the traditions of the last Commission have 
been followed, but it is necessary to bear in mind that the 
growth of universities in the future and the competition be- 
tween them may ultimately render such a sum insufficient to 
attract and retain the greatest workers and teachers. 
Under existing conditions we are convinced that it is 
adequate, but the university would require a large increase 
of income before she could provide for every important chair 
the stipend with which it is sometimes erroneously believed 
to be endowed. 

Each new laboratory devoted to one of the principal 
branches of natural science has been estimated to cost 
30,0002., exclusive of site. It is believed that this sum would 
provide fittings and sufficient apparatus to begin teaching 
and research on an adequate scale, allowance being made 
for the material now in the possession of the university. It 
has been assumed that every important laboratory, both new 
and old, should receive an income of 30002. a year, for pro- 
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fessor’s stipend, demonstrators, assistants, apparatus, and 
material for research and for teaching, and the general ex- 
penses of maintenance. 

With such an income a professor could encourage several 
of his most promising men to do original work, giving them 
employment in teaching or working for the department 
during a part of their time, 

Attention to the large and insistent needs of the existing 
and proposed scientific departments has been accompanied 
by a generous provision for the necessities of other subjects, 
and especially by the suggested increase of the Bodleian 
income to 23,0002. a year — even then less than one-third of 
the annual sum supplied to the National Library, 

We feel that it is not too much to claim that the annual 
output in research and teaching from the small inadequately 
endowed — often miserably endowed — departments of the 
university, justifies the confident conclusion that a liberal 
provision for existing and imminent needs would be fol- 
lowed by results of the highest importance to the Empire 
as well as to the university. The results would be three- 
fold — the advancement of learning, which is the highest 
and noblest function of a university ; the adequate teach- 
ing of many subjects of the first importance, now im- 
perfectly provided, or not provided at all ; the inestimable 
benefits conferred upon students by living in an atmosphere 
of research. 

H. B. Baker, F.R.S., Lee’s reader in chemistry; Henry 
Balfour, curator of the Pitt-River.s Museum ; R. E. Baynes, 
Lee’s reader in physics; T. K. Cheyne, Oriel professor of 
the interpretation of Holy Scripture; R. B. Clifton, F.R.S. , 
professor of experimental philosophy : S. R. Driver, Regius 
professor of Hebrew ; F. Y. Edgeworth, professor of political 
economy; E. B. Elliott, F.R.S., Waynflete professor of pure 
mathematics ; Robinson Ellis, Corpus professor of Latin 
literature ; W. Esson, F.R.S., Savilian professor of 
geometry ; Arthur J. Evans, F.R.S., keeper of the Ash- 
molean Museum ; C. H. Firth, Regius professor of modern 
history ; P. Gardner, Lincoln and Merton professor of 
arch?eology ; Francis Gotch, F.R.S., 'WLiynflete professor of 
physiology ; PI. Goudy, Regius professor of civil law ; 
F.”LI. Griffith, reader in Egyptology ; W. Lock, Ireland 
professor of exegesis of Holy Scripture ; A. E. H. Love, 
F.R.S., Sedleian professor of natural philosophy ; R. W. 
Macan, university reader in ancient history ; A. A. 
Macdonell, Boden professor of Sanskrit ; D. S. MargoHouth, 
Laudian professor of Arabic ; Henry A. Miers, F.R.S., pro- 
fessor of mineralogy ; W. R. Morfill, professor of Russian ; 
A. S. Napier, Merton professor of English language and 
literature ; K. W. B. Nicholson, Rodley’s librarian ; W. 
Odling, F.R.S., Waynfiete professor of chemistry; R. L. 
Ottloy, Regius professor of pastoral theology ; H. F. Pelham, 
Camden professor of ancient history; E. B. Poulton, F.R.S., 
Hope professor of zoology ; Arthur Sidgwick, university 
reader in Greek; W. A. Raleigh, professor of English 
literature; John Rhys, Jesus professor of Celtic; James 
Ritchie, reader in pathology; W. Sunday, Margaret pro- 
fessor of divinity; A. H. Sayce, professor of Assyriology ; 
Henry Sweet, university reader in phonetics; W. J. 
Sollas, F.R.S., professor of geology; John S. Townsend, 
F.R.S., Wykeham professor of physics ; H. H. Turner, 
F.R.S., Savilian professor, of astronomy; E. B, Tylor, 
F.R.S., professor of anthropology; Sydney H, Vines, 
F.R.S., Sherardian professor of botany; W. F, R. Weldon, 
F.R.S., Linacre professor of comparative anatomy; Joseph 
Wright, professor of comparative philology. 

The late Regius professor of medicine, Sir John Burden 
Sanderson, F.R.S., has expressed his approval. 

Bodleian Library, — Fire-proofing, additional storage, ■ 
additional reading-room, warming picture-gallery, electric 
lighting of camera (see also Central University Institu- 
tion below, which it is suggested might liberate 
additional space for the Bodleian) (25,0002. : — ^) ; large 
increase of staff, filling up deficiencies in and maintaining 
special departments, printing the catalogue, binding (includ- 
ing arrears) ( — : i3,oooZ.). 

In this and all other cases the sum placed before the 
colon indicates capital outlay, that placed after the colon 
annual expenditure. 

Central University Institution. — ^Containing workrooms 
and lecture-rooms ^r professors not otherwise provided for, 
university chest, delegates’ rooms, committee rooms, &c., 
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&c. The Clarendon building might be incorporated in Bod- 
leian (cost, including site in a central position, 80,000/. : — ) ; 
custody of same, warming, lighting,, cleaning ( — : 400/.) ; 
stipend of librarian for departmental libraries ( — : 200I.). 

Examiniiiion Schools. — Installation of the electric light 
(1000/. ; — ). 

Theology. — Oriel professor of interprclation of Holy Scrip- 
ture, stipend (the chair to be detached from the canonry at 
Rochester) ( — : 900?.) ; Dean Ireland’s professor, increase of 
stipend ( — : 500/.) ; two additional professors, ecclesiastical 
history ( — : 900Z.), Christian archeology ( — : 600/.) ; four 
additional readers (300/. each), ecclesiastical history, liturgi- 
ology, Rabbinical Hebrew, Biblical archaeology ( — : 1200Z,) ; 
Grinfield lecturer on Biblical Greek, increase of stipend, 
making the lectureship equal to a readership, with reader’s 
duties ( — : 230Z.) ; [additional readers (not exclusively con- 
cerned with theology) — Aramaic, Armenian, Coptic, 
Ethiopic] ( — : 1200Z.} ; travelling fellowships (2) ( — : 400Z.) ; 
capital fund from which payment might be made for occa- 
sional lectures (3000Z. : — ). 

Greek, New Professor of MotUaeval and Modern Greek.— ^ 
Stipend ( — : 900Z.). 

Classical Palaeography. — Stipends of new readers, Greek 
and Catin (300/. each) ( — : 600/.). 

New chairs of Pali and Persian philology, and literature 
(700Z. each) ( — : 1400Z.). 

Header in Prakrit Philology and LiicraUirc. — Stipend 
(— : 300/.) ; increased stipend of 100/. to each of the 
five teachers of Indian vernacular, and additional grant to 
Indian’ Institute for purchase and care of Indian antiquities, 
&c. (300/.) ( — : 800Z.). 

AshmoUan Museum. — Extension of site, increase of 
museum, eases and fittings, including a numismatic depart- 
ment and space for growth of the departments mentioned 
below (30,000/. : — ) ; increased staff both for the museum 
and common service of the Ashmolean museum and univer- 
sity picture-gallery, ,and stipend of librarian ( — : loool.) ; 
post-graduate studentship in archaeology, art, &c. (— : 
loooZ.) : purchase of specimens, books, 5 :c. ( — : 1500Z.). 

Classical Archaeology. — Increased stipend of chair, three 
new readerships ( — : 1500Z.). 

Increase required for creation of new chairs of Greek and 
Roman Epigraphy and Inscriptions (700Z. each), Egyptology 
(700Z.), As.syriology (700Z.), History of Religions (700Z.), 
Northern Archaeology (oooZ.), IJisiory of' Archiiceture' 
(gooZ.) (— : S300I.) 

University Picture Gallery. — Extension of site, increase of 
gallery (ro,oool. : — ). 

Slade Professor of Fine Art. — Increased stipend for resi- 
dent chair, wages of attendant ( — : 600Z.) ; increase of sti- 
pends, purchases, &c. (— : loooL). 

Pitt- Rivers Museum (Ethnology). — Increased space, build- 
ing (8000Z.), cases and fittings (4000Z.), electric lighting 
(250Z.), (i3,25oZ. : — ); increase of stipend, a professorship 
of anthropology might, at. some future time, be combined 
with the curatorship ( — : 700Z.) ; assistants, service, general 
expenses and purchase of specimens ( — ■ : 700Z.). 

Astronomy, Savilian. — Building and apparatus (io,oooZ. 

; — ) ; annual grant to make up a moderately efficient and 
well-equipped observatory with an income of 5000Z. (— : 
SSool). 

Increase required for creation of new chairs in scientific 
subjects and the building and new laboratories, Under 
each chair the first-named sum represents capital expenditure 
for a new building, or for adapting an existing structure ; 
the second sum represents the annual expenditure for the 
stipend of the chair, provision of demonstrators and assist- 
ants, the expenses of research and of service and main- 
tenance : 

Engineering (36,oooZ. : 3000Z.) ; Organic Chemistry 

30,,oooZ. : 3000Z,) ; Physiological and Applied Botany 
20,oooZ. : 2000T.) ; Biochemistry (i2,oooZ ; 2000Z.) ; Experi- 
mental Psychology (i5,oooZ. ; 2oooZ.) ; Pathology (— •; 
1500Z., allowing for existing readership) ; Pharmacology 
and Materia Medica (i5,oooZ. : 1500Z,, allowing for existing 
lectureship); State Medicine and Hygiene (io,oooZ. : 2000Z.). 
The Regius professorship of medicine might perhaps be com- 
bined with one of the suggested new chairs of medicine. 

Increase required for building new or adapting old 
laboratories and other capital expenditure, for existing chairs 
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in scientific subjecls, &c., for ini-reaso of the sliijcnd of Iho 
chairs for additional ilemonstralurs and assistanlK, ano lot 
.the expenses of resoardi and of service and niaiiitenaiu'e. 
'riie capital expenditure is pla<'<Ml first, the annual see<nid, 

under each chair : ^ . 1 . t t- , 

Expcrimcnial Philosophy, Clnrondon.- -Ltgfii and .SfOO/a 
(2ti,oool., to include provision for elementary students and hu* 
examinations : 2000/.); Elcrlricily and Magmdtsm, \Vyke- 
ham (30,000/. : 2000/.); Heat, Lee’s (30,000/.^ : 2000/., allow- 
ing for Lee’s readership) ; hiorganic (dicmistry, vVaynileto 
(30,oooZ., old laboratory for extension of mtiu'ralogy, geology, 
and the Radcliffe libniry : 2200/.) ; PhysUud ( hnuislry, 
Lee’s (30,000/. : 2000/. t allowing for I.ee’s readiM'shi])) 
.Mineralogy, Waynllch' (13,000/. : 2200/., including an assis- 
tant chair of metallurgy) ; Geology (20,000/, : 3000/., includ- 
ing two assistant chairs) ; ComparitTivv An(tio 7 ny , Linai'rfi 
(— : 1000/,) ; Eoology, Hope (7000Z., chieily for cabinets { ■• : 
2500/,, including the maintenann* <if a tropical biological' 
.laboratory); Sy.str.matic Botany, Shcrardian " : rooo/.); 
Animal Physiology, Wayaflele (fiooo/. : looo/.) ; llunuin 
Anutamv ( — ; lono/.). 

Secretary of the Museum Delegales and of the Scienhfte 
Departments.— Incrensie of staff for the gen(‘ral jmrposes of 
the, museum and to enable the! secr(d:arv to collect all fe(‘s o1 
the scientific departments (*•*- : .joo/.). 

Silas for Scientijic neparhuvuts.^-‘h\)r jairchase of lan<i in 
the neighbourhood of the present nmseum (50,000/. : - 

Geography. SApand of new chair (-- :,7oo/.); assistant 
lecturers ( — : 750Z.). 

University Chest . — Increased income to meet expimses in 
connection with additional buildings ( — : 2000/.), 

Modern History . — New chairs of economic history, 
colonial history, and military history (000/, each) ('— : 
2700Z.); “seminars,” maintenance and equipment of (100/. 
:for each of the chairs) (“— : 500/.); Lectureships— additional 
payment of existing lecturers and appointment of new ieo 
turers, class expenses ( — : 1500Z.). 

Political Economy. — Increased stipend of chair (200/.), ser* 
also the new chair of economic history proposed under 
Modern History; lecturers in economic theory, in statistics 
and applied economics, and in economh' geography (200/. 
each) ; expenditure on examinations, &c. (50/.) ; secretary and 
clerk (150Z,), ( — : loooZ.). 

^English Language, assistant.s In haiglisli language 

(— : r»ooZ.). 

Efiglish fJleroiurc.- hwvonsvd slitjend of (diair (400/.); 
two assistant lecturers In I’higlish lileralure {150L each); 
one reader in rhetoric and criticism (300/.) ( ■ : 1000/.),^ 

Modern J.anguages , — Incnsase of si i (lends of Taylorian 
teachers to 600Z. eatdi (■ - : 1600/,) ; assistattt lecturers («*• : 
loooZ.). 

New Chair of P/;.enc/iV.s\- -Stipend ( — : qooZ.). 

Total (546,250/. : 03,880/.). 


PRELIMINARY REPORT OF THE DEPART- 
MENTAL COMMITTEE ON THE ROYAL 
COLLEGE OF SCIENCE AND ROYAL 
SCHOOL OF AIINES. 

To THE Most Honouuarle tuk Marquess ok London- 
derry, K.G., President of tuk Board of Education. 

My Lord Marquess, 

We, the Departmental (lV>mmitt(‘o appointed by Your 
Lordship in April last to inquin! into th(‘ pn'.sent and 
future working of the Royal CJoIlcfge of Science (including 
the Royal School of Mines), and into quesslions connected 
therewith, have the honour to submit a Pndiminary Ki^port. 

L In conducting the inquiry rcferri'd to us, wc have held 
17 meetings, at which wc have examined 21, w,itnessc.s, 
the remainder of the time having been devoted to ooh- 
.sidcration of the information thus supplied to us, 'Phe 
evidence which we have receivcxl has been largely con- 
cerned ‘with the history of the Royal College of Science 
(including the Royal School of Minces), with the character' 
of the instruction how given therein, and with the possi- 
bility of attracting students more advanced in their educa^ 
tion than the majority of those who now seek admission. 
On this branch of our inquiry wc should be prepared to 
submit recommendations which we think would conduce, 
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to increase the great usefulness of these institutions, even 
though conducted in the main upon their present lines ; 
but we have thought it desirable to defer making such 
recommendations at the present time for reasons which 
we will now proceed to state. 

II. It will be remembered that the terms of reference 
to the committee were as follows : — “ To inquire into the 
present working of the Royal College of Science including 
the School of Mines : to consider in what manner the staff, 
together ^wlth the buildings and appliances now in occupa- 
tion or in course of construction, may be utilised to the 
fuliest extent for the promotion of higher scientific studies 
in connection with the work of existing or projected Insti- 
tutions for instruction of the same character in the Metro- 
polis or elsewhere : and to report on any changes which 
may be desirable in order to carry out such recommend- 
ations as they may make.” 

We recognise the admirable work accomplished by the 
Royal College of Science not only in training teachers, 
but in its general method of science teaching and in the 
promotion of research. Notwithstanding the marked 
increase in the number of institutions where teachers of 
science can be trained, the demand has also so increased 
that the need for teachers of science who have been well 
trained in scientific method is no less now than when the 
college was established as a normal school of science. 
At the same time it is agreed that there is an urgent 
national necessity for increased facilities for advanced in- 
struction and 1‘esearch in science, especially in its appli- 
cation to industry. In view of this fact, and in view of 
ccTtain nninificont offers of aid towards the provision of 
such facilities in London, we have felt that it was 
necessary, in order to discharge the reference to us, to 
survey the resources available for, and the potentialities 
of, the principal existing and projected institutions of the 
character contemplated in our terms of reference. We 
have now proceeded far enough in this survey to satisfy 
Ourselves that the moment is primd facto opportune for a 
comprehensive scheme. The accomplishment, however, of 
such a scheme as we have in mind can only be brought 
about by the realisation of the offers of aid which are 
referred^ to above, and by the cooperation of certain 
influential bodies possessing an interest in such institutions 
as are dealt with in our proposals. 

It has, therefore, become nccess«ary for us to approach 
these ^ bodies and the persons who have made these 
munifi<’ent offers. But before we proceed any further in 
this direction, we feel that our position would be 
strengthened if we could be assured that our proposals 
will meet with th(^ approval of th(} Government, and we 
hav(‘ accordingly decided, in view of the stage at which 
w(‘^ have arrived, to present this preliminary report, in 
which we oulline the scheme wc think desirable, and 
specify the conditions which in our opinion would make 
it possible, 

TIL The conditions which, if fulfilled, would, in our 
opinion, ensure the success of the scheme are: — (r) The 
gift of a large capital sum (say not less than 100,000?.) for 
buildings and initial equipment. 

(2) The gift of a considerable additional, site (say not 
less than 4 acres) at South Kensington. 

(3) The willingness of the Board of Education to allow 
their college at South Kensington to be brought into a 
scheme of common government" and admini.stration. 

C4) The similar willingness of the City and Guilds of 
London Ins’tUute in respect of their college at South 
Kensington. , ’ 

(5) The , continuance of the Government contribution in- 
cluding the necessary provision for the maintenance of the 
now laboratories and other buildings of the Royal College 
of Science, now approaching completion, 

(6) The continuance of the support given by the Cor- 
poration and Livery Companies of the City of London to 
the Central Technical College. 

(7) The provision (in the proposed College of Applied 
Science at South Kensington) of instruction in certain 
departments of engineering either by new foundation or 
by transfer and enlargement of part of the work of some 
existing college or colleges {e,g. University College or 
King’s College). 

, (8) The cooperation of the University of London. 
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(9) The assurance of a sufficient maintenance fund.^ 

IV. Given the fulfilment of the above conditions, we 
should be prepared to recommend such a scheme as is 
indicated in outline in the following paragraphs : — 

(1) In considering the problem laid before us by the 
Government, we are impressed by the fact that the most 
urgent need in scientific education is the establishment of 
a centre in which the specialisation of the various branches 
of study and the equipment for the most advanced training 
and research should be such as ultimately to make it the 
chief technical school of the Empire. 

So large a scheme cannot be carried out in a day, but 
we believe that the present is a favourable opportunity for 
making a beginning, and in the suggestions which follow 
we have kept the above end steadily in view. The exist- 
ence of the Royal College of Science with the Royal School 
of Mines and of the Central Technical College in close 
proximity points to South Kensington as the best position 
for such a centre as we contemplate ; and we have made 
careful inquiry as to the extent of the accommodation 
which is at present concentrated in that neighbourhood. 
It is as follows : — (a) Accommodation for about 200 
students in the permanent part of the existing buildings 
of the Royal College of Science and the Royal School of 
Mines, (b) Accommodation for from 300 to 350 students 
including accommodation for work for about 100 advanced 
students in the physics and chemistry laboratories in the 
Royal College of Science, now approaching completion, 
(c) Accommodation for about 300 students in the existing 
buildings of the Central Technical College. 

With the exception of the new laboratories of the Royal 
College of Science, these buildings are fully occupied by 
students, but the accommodation for mining and metallurgy 
is quite inadequate, and is to a great extent merely 
temporary. Further, the accommodation for engineering, 
whether in the Royal School of Mines or in the Central 
Technical College, is insufficient to meet the wants ^ of 
many qualified students who are annually refused admission 
for want of space, and in no branch of applied^ science is 
sufficient provision made for advanced or specialised work. 

There is no doubt that if arrangements could be made 
between the Government on the one hand and the City 
and Guilds of London Institute on the other, the resources 
of the above mentioned institutions could be used with far 
greater effect and economy, 

(2) The buildings and equipment, even if such arrange- 
ment were made, though in many respects excellent and 
extensive, are quite inadequate for existing requirements, 
and still more for the purpose in view. The provision to 
be made for the future should include not only a fully 
developed School of Mining and Metallurgy^ and depart- 
ments for the principal branches of engineering, but also 
for other special subjects. 

We do not attempt in this Preliminary Report to draw 
up a d(‘tailed scheme, but the following principal subjects 
should be within the purview of the institution : — 

As preparatory subjects— mathematics, physics, chem- 
istry and geology. Under the general heading of civil 
ong’ineering—works of construction, mechanical engineer- 
ing, electrical engineering, mining engineering, marine 
engineering and naval architecture. Some branches of 
chemical technology, and certainly metallurgy. ^ 

As illustrations of the kind of higher or more specialised 
application of these subjects, some "of which we suggest 
should be dealt with, we. need only mention the appli- 
cations of engineering to railway, dock, and^ hydraulic 
work ; the development of electricity in the direction of 
electric traction, lighting and telegraphy, and electro- 
chemistry. It would be impossible to provide for the whole 
of the above subjects at once. Some of the more 
specialised subjects, such as the advanced metallurgy of 


1 tor .such a maintenance fund we look to the following sources m addi- 
m to tho.se mentioned above under headings s and 6. , , , , . 

Any grant from the vote for university colleges to which tbe mstitu- 

>n may be able to e.stablish its claim. ^ ^ ^ 

(Ri An annual grant from the Tendon County Council. , 

(c) The Pessemer Memorial Fund (so far as not applied to capita 
penditureV 

Fees of students. , . ... v j* 

(?) Endowment of special forms of instruction given by persons or bodies 

m^Anv nortion of funds given for capital purposes which may remain 

-nilable Tot income after the necetsary capital expenditure. 
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iron and steel, and certain branches of manufacturing 
chemistry, would probably be better dealt with in institu- 
tions which are, or may be, established in the provinces. 
Even, however, if the scheme be restricted by the exclusion 
of such subjects, its realisation would require at least the 
whole of the site still available at South Kensington, and 
great advantage would be obtained by grouping the first 
extensions immediately round the nucleus provided by the 
Royal College of Science and Central Technical College. 

We believe, however, that if the various London institu- 
tions concerned were willing to cooperate fully in the 
matter, and proper arrangements were made for coordin- 
ation of the considerable resources already existing, the 
necessary special departments might be established early. 

It is quite compatible with an effective realisation of 
the scheme that separate departments might be conducted 
in detached colleges. 

In view of the terms of reference, we have given special 
consideration to the provision required for higher education 
in mining and metallurgy, and we are satisfied that the 
maintenance of a fully equipped Central School of Mines 
is desirable. While facilities for advanced instruction in 
coal mining and in the mining and metallurgy of iron are 
now available in some of the larger centres of those 
industries, it is important that there should be a central 
school affording a full course of instruction in the mining 
and metallurgy of metals produced in India and the 
Colonies, but not found, or not found in large quantity, 
within the United Kingdom. As London is the financial 
centre of many great engineering, mining, and metal- 
lurgical industries in the Colonies, it is in the opinion of 
several witnesses the best site for a more highly developed 
School of Mines which shall provide for the needs of the 
Empire, It has been proved to us that the number of 
Englishmen who rise to important posts in connection with 
the mining industries of India, Australia, and South Africa 
is less than is desirable. 

We have, for the present, deferred consideration of the 
biological department of the Royal College of Science. 

(3) ^ We consider that the advantages of the higher 
technical courses, which we contemplate at South 
Kensington, should only be available for students who can 
pass a satisfactory test for admission thereto. The pre- 
liminary science and such rudiments of engineering as 
rnay be prescribed for candidates before entering on these 
higher courses might be obtained either in the laboratories 
of the Royal College of Science and Central Technical 
College, or elsewhere in London or the provincos. 
Admission to these higher courses should be restricted to 
duly qualified students who, it is hoped, would be attracted 
from all parts of the Empire. 

(4) We think it is important that the interests both of 
pure and applied science should be adequately represented 
on the body which administers the new institution. It is 
of the first importance that there should be no divorce 
between teaching and research in technology on the one 
hand and in pure science on the other, and we therefore 
regard it as an advantage that ample provision has already 
been made by the Government for the teaching of certain 
sciences on a site which we hope may be connected even 
more closely than at present with the highest and most 
specialised branches of technology. With regard to both 
subjects, we believe that it may be necessary hereafter 
to limit the instruction to the higher branches of both 
pure and applied science. 

(5) We 'do not contemplate that either the educational 
or financial administration of the Central College should 
be vested entirely in His Majesty’s Government. Indeed, 
in the present case there is a special consideration which 
makes such an arrangement practically impossible. Our 
scheme, if carried into effect, will entail the hearty union 
and cooperation of several independent bodies in a common 
enterprise, and it would be an advantage to be able to 
accord to each cooperating institution an adequate share 
in the general control. 

These considerations point to the creation of a council 
representing all the large interests concerned, including, 
of course, His Majesty’s Government, who must always 
remain by far the chief supporters of the institution. We 
do not now enter into the details of an arrangement of 
the constitution of the council, as such details will largely 
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depend on the succ'oss of negotiations which must await 
the decision of His Majesty’s Government on the outlines 
of our proposals as now submitt<*d. 

Should the above proposals be. accepted, it will folhjw 
that the State contrilmtion to the institution wilt take 
the form of an annual grant in aid, the goV(M*ning hoily 
retaining the power to carry ov«‘r any hnlanci^ nMUaining 
unexpended at the end of a year. , . . 

V. We feel that we should not b<^ justified^ m inqtiinng 
whether the Board of tulucation would he willing t;o give 
their support to the foregoing s('heni(‘, d<‘j)<m<ltng as it: 
docs on the fulfilment of all or most of the conditions 
previously mentioned, unless we had taken stejis to ttscer- 
tain what prospect there is of their lieiiig fulfilled. \Vt‘ 
have good reason to believe that private munifn'en<‘e^ is 
prepared to provide a capital sum in exc(‘ss of the mint- 
mum which we consider necessary to a siicci'ssful issue, 
and that the Commissioners of the 1S51 ICxhildtion :ire. 
prepared, with tlieir aanisloiiKHl libis'ality when* lln^ 
advancement of higher education is conce.rui'd, tt> m.ake 
available for a schenn*, such as wi^ liav<* skel idled, llu' 
additional site which will b(‘ rec|uired. We also contidimily 
look for the cooperation of the University of l.ondon. 
Further, although public bodies or Icicrd autliorilli'S which 
contribute largely to tlie funds of the propose.fl institution 
may fairly ask for the rescirvntion of some accomniodation 
there for scholarship holdtsrs siuit to it by themselves, ytit 
it would appear that a ('onsiderahly increased inconuj 
would be nvail.'ible for the support of such an in.stitutimi 
from the fees of fee-paying students. With tliis nucleus 
of additional resources thus provisionally secured, we feel 
justified in ap])roaching the Board of Education. ^ We 
accordingly desirci to ask whether the Board are in a 
position to inform us (i) that, if it is found possible to 
establish a scheme such as we have sk(,U;ch<Hl tn outline, 
they will be willing to allow the Royal Ctillege of Science 
(including the Royal School of Mines) to be brought in I n 
it under a common government and administration ; and 
(2) that the existing Goviirnment contribution to the sup 
port of these institutions will he conlinued under the new 
conditions on the si'ale already made neccsssary by the 
provision of the now laboratories of the Royal Uollegt! of 
Science. 

With such an assurance, and with studi new n’sourc(‘S ns 
wc have mentioiK^d above, we feel (hat wir could a,p]>roach, 
with good prospect of succi'ss, other hodii^s whose I’ooper- 
ation we belicive to be desirable, if not necessary, for 
the complete success of our proposals. 

In conclusion, we desiri' lo observe*, (hat: absence of 
detail where it might have beitn looke,<l for in certain 
portions , of our proposals is not to be taken as meaning 
that we hnvf^ not: considcnaul in some tk^ail the ends 
which we wish to s<*e attained. Our (iroposals at tlu.s 
present stage indicate only in outline what we have in 
view: how near an approach can be madi; to it.s attain- 
ment must depend on the re^oun'os which prove to be 
available, and cannot, thorefore, from th(^ nalun* of tlu:; 
case, be estimated with precision at the present lime. 
Without, however, attempting now to (‘xhaust: the subject, 
we have submitted proposals framed in such a way n.s 
to suggest the establishment of an institution which will 
bo pre-eminent in its combination of advanced tcjiching 
in certain branches of applied science, with instruction in 
pure science also devtdoped to a very high standard. 

We have the honour to be, My Lord Marciiu*ss,^ Your 
Lordship’s obedient servants, R. B. Haldane, (‘hairman, 
W. de W. Ability, E. H. Carbutt, W. S. Church, A, H. 
Leech, Philip Magnus, Walter McDermolt, Francis 
Mowatt, F. G. Ogilvie, Renv, Arthur W. Riickcr, Sidney 
Webb, J. Wernher, W. H. White, J. C; G, Sykes, 
secretary, F. E, Douglas, assistant secretary. 

Letter from the Board of Kducaiion to the Secretary of the 

Departmental Comfkitiee on the Bayal College of 

Science ^ cSnc. 

Board of Education, WniTEiiAix, S.W., April 3, 1905. 
Sir, 

I am directed by the Board of Education to state that 
careful consideration has been given lo the very valuable 
Preliminary Report of your Commiltru*, dated February 20, 
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and^ I am !»> s.ay that, while the point raised in sub- 
s(‘('l.ion (J) of i)araoraph V. on paj^o 5; of that Report 
eannot yot h(^ (leiinit(‘ly (h'cided, the answer to subsection 
(i) in dial, paraij;raph is in the affirmative. 

In sendiiio’ lliis information, with tlu^ consent of His 
Majesly's ( iov<‘rnment, I am dire<rt(!(l to express the warm 
a|,)pre<|iation of this Board for the j^reat care with which 
this tUnh'uh: siihj<H,’t lias Ix'en thus far invcstifjated by your 
Committee, h,) say that the necessary discussions 

with I Us Majesty’s 'freasury upon the point involved in 
subsection^ (e) of paraifraph V. will be completed with the 
least possible delay and, on a settlement being reached, 
information will lie promptly sent to you as to these 
linamdal firrangements. 

1 have the honour to be, Sir, Your obedient Servant, 
Roiikrt L. Morant, Secretary of Iho Board of Education. 

Extract from the Speech of the Marquess of Londonderry , 
President of the Hoard of Education, at the Annual 
‘ Dinner of the Institution of Mining and Metallurgy, 
May ro, 1905. 

1 need not say that we have the hearty goodwill of 
the TnaivSUry in endeavouring to carry out the recommend- 
ations of this strong Committee presided over by my 
friencl, and I am abh‘ to tell you that, so far as the 
qut'stion of money — and, after all, money is the important 
question-* is concornod, I have good grounds for believing 
tluit the 'IVensury, or rather the Chancellor of the 
ICxch<‘cjuer, has been very carefully considering the financial 
aspect: of the new condition of things that will be brought 
about in regard to the Royal College of Science, if the 
changes I have hinted at ac'tually take effect, and that he 
will see his way to make a reasonable increase in the 
sums at presfMit d(‘Vot:cd towards the expense of the Royal 
('olUigc of Sci(*nce, so that the College, in its immensely 
enhanced possibilities of usefulness, owing to its largo 
buildings, may bring to the common aid, so to speak, 
not only its fabric and its excellent equipment, but also a 
satisfactory annual income, as a substantial contribution to 
what must be a heavy annual expenditure involved in the 
great work to be carried through.” 


NATfOMAL LEAGUE FOR P/fVSICAL 
mPROVEMFNT. 

A MR I '/ri NO, over wliicli the Lord Mayor presided, was 
h(‘ld at th(j Mansion TIou.se on juiK,^ 2H for the 
purpose of establishing an association which for the time 
is d(,‘s<-ril»(xl os a National Lejiguc for Physical Education 
and lmprov<‘ment, l,)ut the precise oriicial title of which 
has not y(‘t: be<‘n d(‘eitl(*(l. Among those present were the 
Bishop nif Ripon, Sir Lauder and Lady Brunton, the Lord 
Chief Justice, Sir William Broadbent, Sir James Crichton 
Brown(‘, Sir Norman and Lady Lockyer, Sir Henry 
Cunningham, Sir Henry Craik, Sir Benjamin Baker, Prof. 
Howard Marsh, and Sir Victor Horsley. 

The chief objects of the association arc to stimulate 
public interest in the physical condition of the people 
throughout the kingdom, to establish close association and 
centralisation of all societies and individuals trying to 
coni1)a1: such influonces as tend to produce national physical 
de.terioration, to aid existing organisations, and to start 
organisations for physical health and well-being wherever 
none exists. As th<‘ purpose.s of the league are closely 
connected with mecUcine, it has been thought advisable to 
have it strongly backed by medical men before other classes 
of the community arc asked to join, because most of them 
are less able to judge of its merits or demerits than mcdipl 
men, and will consequently be led to deride their action 
in regard to it chiefly by the example of the leaders of 
the medical profession. 

The council has published a draft scheme of the pro- 
posed association, according to which it would consist of 
territorial branches working in connection with a central 
body. It is suggested that each branch should see that 
instruction is furnished to the people on the laws of health 
generally, to mothers on the care of their own health arid 
on the nurture and care of children, to girls on the methods 
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of domestic and personal hygiene, and of cooking and 
housekeeping. Physical exercises and opportunity for open- 
air _ games should be obtained for both boys and girls; 
while the natural desire of young men to become 
yolunt<‘i‘rs should be encouraged, and marching drill, shoot- 
ing practice, and all healthy sports fostered. A plan is 
outlined also^ foi' securing the cooperation of all persons 
in authority in different centres of population so that each 
section of the community may receive ultimately physical 
education of a suitable kind. 

The following resolutions were adopted at the meeting ; — 

(1) That the causes which tend to impair the health of 
the nation, as disclosed by the report of the departmental 
committee, ought to be combated by united action. It is, 
therefore, recommended that all the agencies at present 
engaged in isolated work for that purpose should have the 
opportunity of combining, and thus cover the whole 
country. 

(2) That this meeting assembled at the Mansion House, 
under the presidency of the Lord Mayor of London, there- 
fore heartily approves of the federation designed for this 
purpose, and of the proposed effort to start organisations 
in those parts of the country where none exist. 

In proposing the first resolution, the Bishop of Ripon 
said the result of the inter-departmental committee’s re- 
port had been to point out that there are certain conditions 
at work which arc not creditable to the civilised com- 
munity. The report states that still-births ought to be 
registered, and that infantile mortality is very great ; and 
that whereas during the last fifty years an improvement 
has taken place in the health of the people and in their 
dwellings, and the average length of life has been increased, 
it yet remains true that the percentage of infantile mortality 
has not decreased. The number of deaths in a year per 
thousand among children was 154 in the decade from 1851 
to i860, and the figure was the same in the decade 1891 
to 1900. This shows that the benefits of the improved 
conditions go to the adult and not to the child. Conditions 
exist which must be remedied if the health of the popu- 
lation is to be sturdy, robust, and vigorous. The 
awakened interest in the question is largely due to the 
agencies which have been toiling to better the conditions 
and health of the people. If these agencies or societies 
and individuals have been able to achieve such admirable 
results by isolated effort, then, by federation they could do 
a great deal more. The federation needs the cooperation 
of^ three great classes of public workers — the practical, the 
scienlilic, and the Parliamentary. A council would thus 
be formed of well cHgested and well considered thought as 
to the best means of helping forward every agency and 
initiating every kind of new enterprise which might con- 
tribute to the health, well-being, and physical stature, as 
well as to the moral greatness of the, people of this country. 

In seconding the resolution the Lord Chief Justice urged 
that innocent amusement and healthy education be provided 
throughout the country, through the municipal authorities, 
for a reasonable proportion of the lads and girls, so that 
their tastes may have an opportunity of being developed 
in a wholesome and healthy way. 


THE UmVERSTTY COLLEGE OF 
SOUTH WALES. 

E Prince of , Wales, in his capacity of Chancellor 
of the University of Wales, visited Cardiff on June 28 
for the purposes of laying the foundation-stone of the new 
University College buildings in Cathays Park and of con- 
ferring a' number of honorary degrees of the University of 

Wales. ^ . , , 

The ceremony of laying the foundation-stone took place 
in the afternoon in the presence of a large and dis- 
tinguished assembly. The president of the college, Sir 
Alfred Thomas, read an address of welcome to the Prince 
of Wales in which he outlined briefly the events which 
have led up to the possibility of the provision of buildings 
worthy of the educational work being accomplished by the 
University, College of South Wales. The address stated 
that the Government in 1882 invited proposals from public 
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bodies for the location of the University College of South 
Wales and Monmouthshire. In their memorial the cor- 
poration of Cardiff promised that, in the event of Cardiff 
being selected, they would make adequate provision for 
the college. 

The address continued : — “ How they recognised their 
obligations is manifest by the noble site upon which we 
now stand. Your Royal Highness, by your presence here 
to-day, places the seal of your approval** on the manner in 
which the corporation has redeemed the pledge which 1, 
then as mayor, made in their naine. We have had the 
good fortune to secure the services of an architect whose 
plans and designs have won the enthusiastic approval of 
educational experts. By the contributions of the people of 
South Wales and the splendid munificence of the 
Worshipful Drapers^ Company, we are now in a position 
to build and maintain the arts, the administrative, and 
the research departments of the college. Our treasurer, 
to whom and to whose family we are so deeply indebted, 
trusts that this ceremony will prove such a stimulus to the 
patriotism of our people that the work now begun by 
your Royal Highness will not cease until the whole scheme 
is completed.'* 

During the course of his reply, the Prince of Wales 
remarked : — As Chancellor of the University of Wales 
I am delighted to take part in this important ceremony 
and to lay the foundation-stone of the first block of what 
is hoped will some day grow into a building beautiful and 
dignified in design, complete and practical in its equip- 
ments. I congratulate you and all here present to-day in 
the proud fact that it is the liberality of the people of 
South Wales and Monmouthshire that makes it now 
possible to carry out a portion of the great scheme for the 
establishment in Cardiff of buildings worthy of their 
University College and worthy of the conception of its 
founders. 1 further note with great satisfaction that one 
of the largest of the London city companies , has shown a 
practical sympathy in this great undertaking, and that the 
library buildings, one of the most important features in 
any college, will be the gift of the Worshipful Company 
of Drapers.” 

After referring to the fact that the site of the new 
buildings was formerly a monastic centre of learning, 
renowned at home and abroad. His Royal Highness con- 
tinued ; — “ The new teaching and training differs in 
character from that which in* the past rendered her collegc.s 
famous, for the Welsh people have determined that their 
university education shall be compatible with the modern 
wants of a new world. Tt.s promotc^rs and its authorities 
have recognised that this university should not exist merely 
for the purpose of the literary or the academic life, but 
should place itself in touch with and try to serve every 
form of intellectual activity, and to-day Cardiff is a con- 
' stituent of the university, for under the charter the town 
council appoints two members of the university court, and 
by a standing ordinance of the town council the mayor is 
cx ofjicio one of the members. So our university is by 
its constitution interwoven more closely perhaps than any 
other with the national life of the country; and this is 
no mere sentiment on the part of the people of Cardiff, 
for they have not only given this site for the college, but 
also presented to the university itself another site in this 
park and 6000Z. for the erection of its , registry. ” 

The University College at Cardiff was founded in 1S83 
and incorporated in 1884, and is the largest of the three 
colleges constituting the University of Wales. It began 
with 150, students. In 1893 the number had increased to 
" ^903 .to 647. Since its foundation the college 

has been housed in temporary quarters which used to be 
the premises of the Cardiff Infirmary. In 1895 the 
Goverriment promised a grant of 2o,oooZ. on condition that 
an equ#^ amount was raised from private sources, and this 
was done. Then the Drapers' Company offered lo.oooL, 
Which hfe*s subsequently been increased to is.oooL The 
altogether 132,000!. has been con- 
tributed. Ihe total cost of the new buildings is estimated 
at 290,8 oo£., so that about 159,000!. is still required. 

degrees took place later in the day, 
and among th, recipients of h^ours was Sir John 
Vi illiams, upon ^^•hom the honorary D.Sc. was conferred. 
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THE Llt.GE MINING AND METALLURGICAL 
CONGRESS. 

A Mechanics, and Applied Geology held at Lidgc on June 25 
T the International Congress of Mining, Metallurgy, 
to July I, of which a brief report was publislied in Natukk 
last week, numerous papers of groat scicntilic interest wer<‘ 
read. 

In the geological section an important paper on the con- 
tinuation of the Saarbrucken Coal-measures into the 
territory of Lorraine and of France was submitted by Mr. 
B. Schulz-Briesen (Diisscldorf). In recent years nunuirous 
coal discoveries have been made in the Saarbrucken field 
by the Prussian Ciovenimenl in an area that had been 
untouched up to the end of the last century, the bods of 
quicksand above the coal having proved an obstacle. In 
French Lorraine coal was discovered last year at a depth 
of 650 metres. A map accompanying the author’s paper 
indicated the coal-bearing area that has been proved, and 
showed the vast economic importance of the discovery. 
The genesis of metalliferous deposits and of eruptive rocks 
formed the subject of a paper by Mr. Paul F. Ghalon 
(Paris). He summed up the matter in the following 
rules : — primary metalliferous deposits are not met with 
in stratified rocks that are not traversed by eruptive or 
igneous .rocks; rocks with a fragmental structure contain 
more metalliferous deposits than compact rocks ; in ex- 
tended areas traversed by eruptive rocks thfe deposits are 
never regularly or irregularly distributed, but are con- 
centrated at one or more centro.s ,* mctamorphic rocks 
indicating the vicinity of eruptive rocks are favourable 
for prospecting, particularly in mountainous districts. 
The geological structure of the mining district of 
Iglesias, in Sardinia, was described by Mr, G. Merlo. 
The district is one of considerable economic importance, 
there being 117 mines in operation, and the value of 
mineral output is more than 21 million francs annually. 
The principal deposits arc veins of galena and blende, and 
contact deposits of galena and calamine. The Pahcozoic 
beds of the district are, in descending order, as follow.s* ; — 
(i) Monteponi sandstone; (2) Gonne.sa .schist of Silurian 
(3) Cambrian sandstone; (4) metalliferous lhin‘ston(‘; 
(5) Malacalzetta slates. There are thus throe horizons of 
the Cambrian system. The mineral dtposils of ihe banks 
of the Meuse and of the ea.st of the province cjf T.idgo w<'re 
described by Mr. G. I-espineiix. Ih? show(‘fl that those 
calamine masses, like lln)S0 of the Monssiu't distric.t, ar»,^ 
nut ihe results of erosion of mineral veins, but wen? forim^cl 
in their present condition. 'Hu? tleposit of cinnabar at 
Monte Aniiatia, in Tuscany, was described by Mri 
Spirok. The deposits occur* os, clusivoly in serpimthie, and 
were divided l)y the author into four classes. 

In the metallurgical section the* pap(‘r.s road wore mosHy 
of a practical charm'ter. Mr. Hadfield gave a summary 
of his researches on the effect of the iomporaturc of liquiil 
air on the properties of steel. Mr. F. Jottrand de‘-rilK‘d 
a method of cutting metals by a jot of oxyg<*n. 'I'hv? 
oxyhydrogen blowpipe is directed against the portion to 
be cut, and heats it to whiten(‘as. The hydrogen is then 
turned off, and a rapid current of pure oxygen cuts the 
metal. In practice two blowpipes arc used simultaneously, 
one for heating and one for cutting. The double blowpipe 
moves at a velocity of 20 centimetres per minute in cutting 
a steel plate 15 mm. in thickness. 7 'hc metal is cut almost 
as cleanly as with a saw. The width of the slit is not 
more than 2 mm. for plates 15 mm. tluj^k, and is only 
3 mm. for plates 100 mm. thi(?k. In order to cut a plate 
15 mm. thick there is required per metre cut 540 litres of 
hydrogen and 540 litres of oxygen, the operation lasting 
five minutes. Tubes and curved sections can also be cut. 
Mr. H. Hennebutte described the u.sc of coal poor in 
agglutinating materials for the manufacture of coke, Mr. 
E. Bian gave an account of the methods of cleaning blast- 
furnace gases. Mr. P. Delville read a paper on the 
mfluence of titanium on iron and steel. The manufacture 
of blast-furnace slag cement was dealt with by Prof. H. 
Wedding and by Mr. C. de $chwarz. Mr. P. Acker de- 
scribed the new modifications of the open-hearth steel 
process. Mr. R, M. Daelen discussed the methods of 
obviating piping ” in steel ingots, Electric steel-making 
processes were dealt with by Mr, G. Gin and by Mr, R: 
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Pitaval. Mr. L. Guillot, Carnegie scholar of the Iron and 
Steel Institute, submitted an elaborate monograph on special 
stficls. Of the nickel steels described, the most remarkable 
are Guillaume’s invar, with 3(3 per cent, of nickel, with 
an elastic limit of 70 to 75 kg. per square mm., a breaking 
stress of 45 to 55 kg. pin- square mm., and an elongation 
of 35 to 25 p('r cent. ; and platinile, with 46 p(*r cemt. of 
nickel, with an (ilaslic limit of bo to 70, a breaking 
st;n\ss of 30 to 40, and an elongation of 45 to 35 per cent. 
Uie latter is used instead of platinum in incandescent 
lamps, ^ 'Hie paper summarises in an admirable manner 
the existing knowledge of nickel, manganese, chromium, 
tungsten, molybdenum, vanadium, silicon, and aluminium 
steels. Other papers read in this section dealt with the 
application of electricity in ndling mills, by Mr. L. Crcplet ; 
the double hardening of large steel forgings, by Mr. A. 
Pierrard ; the metal lographical e.xamination of iron and 
steel, ^ by Mr. PL Le Chatelier ; and an apparatus for 
charging mercury furnaces so as to obviate the liberation 
of deleterious gases, by Mr. V. Spirek. 

In the mining section, papers on shaft sinking were read 
by MessSrs. Bodart, Portier, Tomson and Duvivier, and 
on winding engines by Mr.. Henry. The use of super- 
heated steam was dealt with by Mr. Weiss, and the use 
of .steam accumulators by Messrs. Rateau and Chaleil. 
Modern pumping engines were described by Mr. Schulte, 
the Do ^ Laval high-lift centrifugal pump by Mr, 
Sosno^wski, and the Sulzer high-Uft’ centrifugal pump by 
Mr. Ziegler. The wator-llush system of packing colliery 
\vorkings was described by Mr. Jilngst and by Mr. Lafitte. 
I'ire-danip delection was dealt with by Messrs. Chesneau, 
\yat((!yiie, Stassart, and Daniel. Electric haulage was 
discussed by Me.ssrs. Lapostolet, Hallcux, and Henry ; and 
th(i driving of the great aclit-levol from Gardanne to the 
sea was describfid by Mr. Domage. Altogether the pro- 
gramme was one of great interest, and the discussions on 
lluf papers wert^ well sustained.' The president of the 
congress ^ was Mr. Alfred Habets, and the presidents of 
the sections were ; — for metallurgy, Mr. A, Greiner, 
UKUwber of council of the Iron and Steel Institute; for 
mining, Mr, E. Harzd ; for mechanics, Mr. Plubcrt; and 
for geology, Mr. Max Lohest. Among the honorary presi- 
dents of the soction.s who presided in turn were : — for 
metallurgy, Mr. R. A. Hadfield, pre.sid(mt, and Mr. PI. 
Bauenmin, honorary member of the Iron and Steel Insti- 
tute ; and for mining, Mr. 11 . C; Peake, chairman of the 
Institution of Mining Engineers. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Oxi-'om>,--'rhe fulUnving is the text of the speech 
delivered by Prof. Love in pre.senting Prof. G. 1 1 , Darwin 
for the degree of I), Sc. honoris causa at the ICncmniu on 
Juno aH ; — 

Salutamus Georgium Ploward Darwin, magni patris 
magnum lilium, non solum inter astronomos insignissimum, 
sexl, ut dec’ebat tali patre ortura, quasi clavis repertorem 
qua altlssima naturtc arcana rescraret. Ille quidem, 
Carolum cUco, do vita animantium doctor insignissimus, 
ostendorat quo modo sensim immutata figura simplici- 
orihus (it rudioribus pcrfectiora animalia succederent ; hie 
noster docuit quo modo ipsa niundi compages lentas muta- 
ttonos subiret. Duces quidom in hac re secutus est 
Newtonum, Laplacium, Kelvinum, sed .suis viribus fretus 
ost magis. Quid <jnhn? Omnia quae de reciproco mans 
motu litieris tradita sunt ipse denuo pertractavit, siderum 
cado decurrentium meatu-s sumnia diligentia et scientia 
amplissinia invostigavit : idem tenuissimo qiioque et sub- 
tili.ssimo mathematics gcncro instructus, ingenio audaci et 
vegeto pollens*, luculentissimc ostendit quo momiiie et 
rtutu varioj maris agitationes tarn multiplices gignantur : 
quod cum faceret id assccutus est ut terras, lunse, solis, 
planetarum primorclia et vices satis dare adumbraret. In 
hoc viro agnoscimus hominem, dictu mirum, mundorum 
na.sccntiura annales coii.scribentem. 

Cam»iuoge. — The Raymond Plorton-Smith prize for 1905 
has been awarded , to Dr. W. L. PI. Duckworth, of Jesus 
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College, for a thesis for the degree of M.D. entitled “On 
the Nature of Certain Anomalous Cases of Cerebral 
Development. ’ ’ 

Subject to tho Enfield Council agreeing to contribute 
one-third of the total cost of the buildings and necessary 
alterations, it has been decided by tho Middlesex County 
Council to acquire the Ediswan Institute, Ponders End, 
the object being to convert it into a technical institute for 
the eastern portion of Enfield, that suitable technical in- 
struction may be given to those engaged in the Small 
Arms Factory, Enfield Lock, the works of the Edison and 
Swan Co., &c- 

A NEW movement for the encouragement of tropical re- 
search has been inaugurated in connection with the 
University of Liverpool. The school of research, of which 
Lord Mountmorres is to be the first director, will seek 
in every way to inquire into the natural resources of the 
tropical possessions of the Empire. Sir Alfred Jones, of 
the Elder-Dcmpster line of steamers, has promised to 
contribute roooh a year for four years towards the expenses 
of tho movement. 

According to Science, the following appointments have 
recently been made in America : — Dr. A. Harris, presi- 
dent of North-western University ; Dr. C. H. Smyth, pro- 
fessor of geology at Princeton University ; Dr. N. Senn, 
professor of surgery, and Dr. F. Billings, professor of 
medicine, at the University of Chicago; Dr. H. K. Wolfe, 
professor of philosophy and education at the University 
of Montana ; Mr. I. E. Wallin, professor, of natural history 
in Up.sala College, New Orange, N.J. 

The department of general pathology and bacteriology 
of King’s College, London, announces a course in clinical 
and practical bacteriology suited to the requirements of 
medical practitioners and senior students. The course, 
which will begin on July 26 and end on August 5, will 
consi.st of lectures, demonstrations, and practical work. 
In connection with the same department there will be 
from July 27 to August 4 a vacation course in clinical 
pathology consisting of demonstrations and practical work. 
Further particulars may be obtained from Prof. Hewlett 
or the secretary of the college. 

During the coming session courses of general and ex- 
perimental psychology will be held at King’s College, 
T.ondon. During the first and second terms Prof. 
Caldc('Ott will deliver a series of lectures on general 
psychology. Prof. W, D. Halliburton, F.R.S., will lecture 
during the first term on Ihe general structure and histology 
of the nervous system and of the organs of sense. During 
the second and third terms lectures on experimental 
psychology, accompanied by demonstrations and laboratory 
work, will be given by Dr. C. S. Myers in the new psycho- 
logical laboratory, A departmental library has been opened 
.at the college containing the principal English and foreign 
books and journals devoted to psychology. 

The Department of Agriculture and Technical Instruc- 
tion for Ireland has issued its regulations and syllabuses 
to guide the teaching of science in Irish day secondary 
schools for the session 1905-6. The complete conditions 
regarding regulations for grants, qualifications of teachers, 
syllabuses of subjects, and a list of official forms are 
now issued in a single volume. The regulations are 
materially the same as those which were in force during 
last session. Some few syllabuses have been modified in 
the light of the experience gained in the last two years. 
It is announced that the summer courses for teachers will 
be continued as heretofore, but it is hoped they will, after 
1908, develop into “ post-graduate courses on special 
subjects for those already qualified.” 

The British University Students’ Congress met on 
June 28 at University College. All the universities of the 
United Kingdom were represented except Oxford and Cam- 
bridge, these having no organisation which can send 
delegates to represent their undergraduates generally. The 
report of the subcommittee appointed last year to conside** 
the question of residential halls at home and abroad wac 
presented. Fourteen British universities and college**, 
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eleven American universities, and four Australian universi- 
ties have been communicated with. It was resolved to 
elect a committee to formulate recommendations as to what 
should be done to help to develop the residential sptem. 
It was decided also to extend the scope of the constitution 
of the congress so as to include delegates from the uni- 
versities of Ireland as well as of England and Wales, and 
to invite universities of Scotland also to send repre- 
sentatives annually. 

It is announced that Mr. J. D. Rockefeller has given 
2,ooo,oooZ. to the General Educational Board, a body in- 
corporated by a recent Act of Congress for the purpose of 
promoting education in the United States, and the income 
is to be used for the extension of higher education in the 
United States. Mr. Rockefeller has also presented 
200,000/, to Yale University. It is stated the gift to the 
Educational Board is to be held in perpetuity, and the 
income, after payment of administrative expenses, is to be 
used for the benefit of such institutions as the Board may 
select for periods, in amounts, for purposes, or on con- 
ditions to be determined by the Board, which may also 
employ the income in such other ways as it may deem 
best adapted to promote a comprehensive system of educa- 
tion in the United States. The income is to be used with- 
out distinction of locality, and its use is to be confined to 
higher education. It is designed especially for colleges 
as distinguished from the great universities, although there 
is no prohibition of grants to universities. The benefits 
of the donation are to be open to all, although the fund 
cannot be employed for giving specifically theological in- 
struction, The fund may be used for endowment, for 
building, for paying off debts, or meeting current expenses. 

The report for the year 1904 of the council to the 
members of the City and Guilds of London Institute has 
been received. We notice that the number of university 
students ; attending the Central Technical College continues 
to increase, and that more than ito such students are 
in attendance during the current session. At the last 
degree examination in engineering for internal students of 
the university, open to all engineering schools in London, 
eleven degrees in all were conferred, and of these eight 
were obtained by this college. The total number of 
students in the college during 1904 was 409, as compared 
with 304 in the preceding year. 'I'his increase in number 
of the students hcis made it necessary to provide an in- 
crease in the teaching staff, and the appointment of five 
new assistants has been sanctioned at a cost in salaries 
of $ool. a year. The council, in their last report, 
announced the steps which had been taken towards the 
extension of the building of the Technical College at 
Finsbury, Since then the plans of the new building have 
been approved, a tender accepted, the foundations 
excavated, and the building begun. In settling the details 
of the plans and on the question of the equipment of the 
new building, the committee had the benefit of the advice 
of Sir William White, K.C.B., F.R.S. The work of the 
department of technology of the institute continues to 
increase with the growing demand for instruction in the 
application of science and art to specific industries and 
trades. There are two directions in which, in the opinion 
of the council, improvements might be effected in the 
technical education of artisans. First, in the preparation 
of students before entering upon their courses of evening 
technical^ instruction, and secondly, in the standard of 
qualifications of the teachex's nominated by local authori- 
ties to give such instruction. It is satisfactory to find 
that in the different branches of technology the number 
of^ students registered as attending classes in the United 
Kingdom was 41,089, as compared with 38,638 in the 
previous, year. The report as a whole is an excefient record 
of a substantial year’s work. 


SOCIETIES AND ACADEMIES. 

London. 

Entomological Society June y.—Mr. F. Merrifield, presi- 
dent, in the chair. — ^An earwig, Apterygida arachidis, 
Yers., found by Mr. Annandale, of Calcutta, in a box of 
specimens received from the Andaman Islands : M. Burr. 

NO. 1862, VOL. 72] 


When placed in a small box the earwig was 'alone, but 
next morning there were five larvie present; two dis- 
appeared, apparently being consumed ^ by the parent, and 
the remaining three were those exhibited. Mr. Bun also 
showed a locustid of the family Pseiidophyllidai, taken in 
Queensland by Mr. H. W. Sinimoncls among twigs and 
plants which it greatly resembled, together with a photo- 
graph of the insect in its natural position.— (i) Ihiec 
examples of Gnoninus nohilis, L., taken at Woohvidi on 
May 20 last under the bark of an old dead cherry tree, a 
beetle supposed to be becoming extinct in Britain ; > (2) a 
malformed specimen of Lochmaca sutiiralis which had the 
left posterior tibia bifid for about one-third of its length, 
and two tarsi, one of which had the joints considerably 
enlarged : E. C. Bedwell.— A living specimen of ' 

Omophlus hctulac, Herbst, a beetle not known to occur 
in Britain, found near Covent Garden, and probably im- 
ported : O. E. Janson.— One d and three 9 9 of Agno 7 i 
armatimi taken this year by Mr. F. Balfour Brownt*, and 
sent to the exhibitor alive: W. J. Lucas.—Four specimens 
of the rare Acrognathus mandihularis , Gyll, captured on 
the wing towards sunset near Woking at the end ol May : 

G, C. Champion. — ^I'wo aberrations of Biston Inrlaria, 
CL, both females, taken at r(‘St on tree-lrunks at Morte- 
hoe, North Devon, April 23 : S(‘lwyn Image. The first 
aberration was tolm*ably normal in general coloration, but 
the anterior half of the fore-wings was much suffused with 
fuscous, and at the costa was broadly emphasised with rich 
black. The second aberration was semi-transparent black 
all over both fore- and hind-wings, the veins strongly 
delineated with black, powdered with ochreous. — Empty 
pupa-cases of Zomsoina pendularia demonstrating the wide 
variation of methods in the placing of the silken girth 
round the pupa : W. ]. Kaye. — Leaves of strawberry, 
Berheris japonica, and cherry-laurel which had been 
attacked by a minute fungus — in the case of the Berheris 
identified by Prof. S. H. Vines as Phylloslicta japonica, 
Thneni. : Prof. E. B. Poulton, The attack was local, 
leaving a roundish or oval window outlined with brown, 
sometimes in the form of a narrow line, sometimes spread- 
ing peripherally into the leaf for a greater or less distance. 
In the strawberry leaves the (‘dges of the windows were 
somewhat ragged, but those of the other two leaves had 
smooth contours, and rt'semblcd strikingly the oval trans- 
parent areas upon the forowings of KaUima tnackis', 
/v. paralelita, Ike. Prof. Poulton had bcdicvi'd I hat these 
“windows” of ICalUma represented holes gnawed liy 
larvrn, and that the alh^red marginal «onc reproduced the 
effect of the attacks of fungi (‘Ulering along the freshly 
exposed tissues of the edge. Hut he now desired to with- 
draw his earlier hypothesis in favour of the more probable 
and convincing suggestion made by Mr. Grove. — Photo- 
graph of the fungus-iike marks on the wings of the Oriental 
Kallimas : Prof. Poulton. — ^The variability of the genitalia 
in Lepidoptera : Dr. Karl Uordan. — Scents in the male 
of Gonepteryx : Dr. G. B. Lon^rstafT. It was mentioned 
that whereas in G. clcopatra c? the odour was strong, the 
author had been unable to detect any appreciable fragrance 
in G. rhaimii cJ. Such a difference, he said, seemed to 
imply a physiological difference of the two forms pointing 
to^ specific distinction. Dr. F, A. Dixey, in connection 
with Dr. Longstaff’s observations, exhibited and explained 
the several forms of Gonepteryx occurring in the Pnkearctic 
region. — ^The geographical alllinitics of Japanese butterdioH : 

H. J. Elweo. Summing up his remarks, lh(5 author said 
that during the winter and spring months the plants and 
insects of Japan were, like the climate, Palfcarctic in 
character, yet during the summer and autumn llu^ were 
tropical.— New African I-asiocampicLx in the British 
Museum : Prof. C. Auirivilius. — Memoir on the Rhynchota 
taken by Dr. Wyllie chiefly in B(Mra and Lifti : ’O. W. 
Kirkaldy. 

Chemical Society, June 14.— Prof. R. Meldola, F.R.S* 
president, in the chair. — Influence of various sodium salts 
on the solubility of sparingly soluble acids : J. C. Philip* 
— ^The dielectric constants of phenols and their ethers dis- 
solved in benzene and m-xylene : J, C. Philip and Miss D. 
Haynes. — Synthesis by means of the silent electric dis- 
charge : J. N. Collie. The facts of special interest are 
that ethylene under the influence of the silent electric dis- 
charge at the ordinary temperature will unite with carbon 
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monoxide, and will also polymerise, yielding a series of 
complicated hydrocarbons ; the chief substances formed 
boil at about i5o°-i6o°, and apparently approximate in 
composition to CjJioo. — The ultra-violet absorption spectra 
of aromatic compounds, part i., benzene and certain mono- 
substituted derivatives : E. C. C. Baly and J. N. Collie. 
I'he ultra-violet absorption spectra of benzene and of 
some of its mono-substituted derivatives were described. 
It has been found that benzene presents seven separate 
absorption bands, and it was shown how the formation of 
these may be accounted for by attributing each one to a 
separate and distinct process of dynamic isomerism connected 
with the linkage changes within the benzene molecule. A 
similar explanation of the absorption spectra of benzene 
mono-substituted derivatives was given. — The ultra-violet 
absorption spectra of aromatic compounds, part ii., the 
phenols : E. C. C, Baly and E. K. Ewbank. The absorption 
band produced by the dynamic isomerism existing in solu- 
tions of acet3dacetone and similar tautomeric substances of 
the aliphatic series occupies very nearly the same position as 
the band given by phenol. The existence of a similar 
type of dynamic isomerism in the case of phenol is 
suggested as explaining the difference between the spectra 
of phenol and its ethers, — Association in mixed^ solvents : 
G. Bargreir. — Synthesis of substances allied to epinephrine : 
G. Bargrer aiid H. A. D. Jowett. The authors have 
attempted to synthesise a compound having the formula 


OH 

\/ 

CH-OH 


CHs NHMe 

proposed by one of them (Journ. Chain, Soc., 1904, Ixxxv., 
192) for epinephrine, but although the methylene and 
dimethyl ethers were prepared, the base itself could not 
be isolated. — ^The determination of melting points at low 
temperatures ; L. F. Guttmann. A method has been 
worked out for readily determining melting points at low 
temperatures (—142° to —55® is the range so far used) by 
means of a constantan-copper couple connected to a delicate 
galvanometer. — The action of water on diazo-salts, a pre- 
liminary note : J. C. Cain and G. M. Norman. One of 
the authors has shown that little or no hydroxy-compound 
is obtained by boiling certain ortho-substituted diazo-salts 
of the diphenyl scries with dilute acids. A number of 
similarly substituted compounds which are said not to 
yield phenols on boiling with water or acids have now be(‘n 
examined. — A precise method of estimating the organic 
nitrogen in potable waters : J. C. Brown. The process 
consists in distillation to dryness of a mixture of a 
portion, without previous evaporation, with potassium 
liydroxide and potassium permanganate. The ammonia 
evolved is estimated by Nessler’s solution. — Synthesis of 
I : i-dimethyl-A®-tetrahydrobenzene ; A. W. Crossley and 
Miss N. Benouf. — Bromine in solutions of potassium 
bromide : F. P. Worley. — ^The solubility of bromine in 
aqueous solutions of potassium bromide has been determined 
over a wide range of concentrations at i8°-5 and 26^5. 
There are indications that with the higher concentration of 
bromine, compounds more highly brominated, than KBrg 
are produced. — ^Tetramethylammonium hydroxide ; J. 
Walker and J. aohneton. A solution of tetraraethyl- 
ammonium hydroxide is readily prepared by mixing 
alcoholic solutions of tetramethylamnionium chloride and 
potassium hydroxide, — ^Tetrethylsuccinic acid : J. Walker 
and Mrs. A. P. Walker. — The ultra-violet absorption spectra 
of aromatic compounds, part iii., di substituted derivatives 
of benzene : E. C. C, Baly and E. K. Ewbank. — Studies 
in chlorination, ii., the action of chlorine on boiling 
toluene, preliminary notice : J. B. Cohen, H. M, Dawson, 
and P. F. Crosland. The results show that, under the 
conditions of the, experiments, electroI.vtic chlorine enters 
the nucleus only, and also that the rate of chlorination 
appears to be more rapid than with ordinary chlorine 
evolved from pyrolusite and hydrochloric acid. — Purpuro- 
gallin : A. G. Perkin. A description of various derivatives 
is given. — ^The' electrolytic oxidation of hydroxybenzoic acids : 
A. G. Perkin and F. M. Perkin. 
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Paris. 

Academy of Sciences, June 26. — M. Troost in the chair. 
— On a determination of the constant of aberration by 
means of observations of three stars very close to the 
pole : H. Renan and \\\ Ebert. Arising from I'esearches 
on the determination of latitude and of the absolute 
coordinates of the circumpolar stars, a long series of 

accurate observations has become available for the calcu- 
lation of the constant of aberration. An advantage of this 
method is that no correction is necessary for the variation 
of latitude. The final value obtained is 2o''-434, with a 
probable error of 0-0308. — On isothermal surfaces : L. 

Raffy. — The motion of the earth and the velocity of light : 
M. Briliouin. An analysis of the method proposed by 

M. Wien and M. Schweitzer for solving the problem as 
to whether the ether is cai-ried on by the earth, in which 
the author shows that the desired result will not be 

attained. — An apparatus for controlling actions produced 
at a distance by means of electric waves : Fdouard Branly. 
An^ account of alterations in an apparatus already de- 
scribed, the chief improvement being the substitution of 
an electric motor for the clockwork movement.— On the 
specific inductive power of metals : Andrd Broca. In a 
preceding note the author, with M. Turchini, has shown 
that the experimental results are not in accord with the 
theor\’ for the resistance of fine metallic wires 
for continuous currents and alternating high frequency 
currents, the calculations being carried out according to 
Lord Kelvin’s hypothesis. In the present note it is shown 
that the introduction of the specific inductive power, 
neglected in the first calculations, will account for the 
observed differences. — On the phenomena of the singing 
arc : A. Biondoi, — An apparatus and method for 

measuring coefficients of magnetisation : Georges Meslin. 
A modification of the arrangement proposed by MM. Curie 
and Chendveau. — ^The hydrolysis of very concentrated 
solutions of ferric sulphate ; A. Recoura. A concentrated 
solution of ferric sulphate in a well closed vessel becomes 
slowly converted into a solid basic sulphate and a soluble 
acid sulphate. From the time required for this change- 
the author regards this action as not due to a simple- 
hydrolysis, but as due to a molecular transformation. — 
Combinations of aluminium chloride with carbonyl 
chloride : E. Baud. Three compounds of these substances 
are shown to exist, containing aluminium chloride and 
carbonyl chloride in the following molecular ratios, i : 5, 
1:3, and 2:1. The last is found in commercial 
aluminium chloride. — The constitution and properties of 
steels containing tin, titanium, and cobalt : L(Son Guillet. 
These metals enter into solution in the iron, the carbon 
being in the form of carbide. The mechanical properties 
of these steels are such as to prevent their commercial 
application. — On the reduction of aldoximos : A. Mailhe. 
Alduximes can be readily reduced to amines by the Sabatier 
and Senderens reaction, but the primary amine is not the 
only product. Acetaldoxime gave a mixture of the primary, 
secondary, and tertiary amines, and oenanthaldoxime 
behaved similarly ; owing to the decomposing action of the 
reduced nickel on benzaldoxime the reduction of this com- 
pound was irregular, — On the bromination of paraldehyde : 
P. FreundBer. At a low temperature bromoacetaldehyde 
can be obtained ; under different conditions tetrabromo- 
butyric aldehyde is produced. — On some new jS-keto- 
aldehydes : F. Couturier and G. Vijg^non. — ^The iodo- 
mercurates and chloroiodomercurate of monomethylamine : 
Maurice Franpois. — On some derivatives of butyroine and 
capronoine : L, Bouveault and Rend Loequin. — On a 
bivalent phytosterine alcohol : T. Klobb. This alcohol, 
described in a previous paper under the name of 
arnisterine, a neutral crystalline principle extracted from 
Arnica montana, has now been shown by its reactions 
with acetic anhydride, benzoyl chloride, and phenyl 
isocyanate to be an alcohol containing two hydroxyl groups, 
and it is proposed to revise the name to arnidioL — A 
method for determining the purity of cocoa butter : E. 
Miiiiau. — The toxicology of mercury-phenyl : E. Louise 
and F. Moutier. This substance proves to be only very 
slightly toxic in comparison with the corresponding com- 
pounds of the fatty series. — On the combustion of sulphur 
in the calorimetric bomb : H. Qiran. ^ In a preceding 
paper the author has attributed the variation of the heat 
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of combustion oi sulphur with ptossurc to th^ formation of 
persulphunc acid, but calorimetric determinations carried 
out with this substance show that this view is incorrect. 
The effects observed are due to the presence of tiaces of 
hjdro^en and nitro|ten in the compressed oxygen employed. 
— Oxyhmmoglobin from the guinea-pig, and its reaction 
with fluorides : M. Piettre and A. Vila. — On the simul- 
taneous variations of the organic acids in some plants 
G. Andre. — On the production of a soft cider : G. 
Warcollier. The must prepared for fermentation is freed 
as far as possible from oxygen, and the fermenting liquid 
is protected from the air during the process. — ^The genus 
Al^bes of Cuvier : Ldon Va,iila.nt. — ^The physiological 
signification of the urate cells in solitary honev-bearing 
insects : L. Semichon. — ^The hsemolytic action and general 
toxicity of eel serum for the marmot : L. Camus and E. 
Gley. — On the presence of poison in the eggs of the viper : 
C. Phlsalix. At the moment of ovogenesis in the viper 
the active principles of the venom accumulate in the 
ovules, and probably play a part in the development.-*— On 
the problem of statical work : Ernest Solvay. — ^The treat- 
ment of cutaneous cancer by radium : Jules Rehns and 
Paul Salmon. A description of two cases in which 
radium was used with successful results. — On the existence 
of a remarkable Pliocene layer at Tetouan, Morocco : 
Louis, Gentil and A. Bointel. — On the origin of eoliths: 
MarcelHn Boule. — The drawings of the lion and cave 
bear and of the Rhinoceros tichorhinus on the walls of 
caves by man in the reindeer epoch : MM. Capitaoi 
Bireuili and Peyrony. 


GdTTINGEN 

Royal Society of Sciences. — The XTachrichten (physico- 
mathematical section), parts i. and ii. for 1905, contains 
the following memoirs communicated to the society 

February ix. — O. Wallach : Researches from the uni- 
versity chemical laboratory, xiv. : — (i) on the constituents 
of the sage-oils; W on the proportion of phellandrene in 
the ethereal oil of Schinus moUe, L. ; (3} on the occurrence 
of an alcohol with the properties of pinocarveol in the 
ethereal oil of Eucalyptus globulus; (4) on the semi- 
carbazone of d- and l-fenchone, and the occurrence of 
^-borneol ester in Thuja-oil; (5) on the preparation and 
behaviour of methyl(i)-phenyl(2)-hexene ; (6) on the 

bromine-substitution-products of cyclohexanone and cyclo- 
pentanone. 

January 28. — von Koenon : On the underground 
effects of earth-pressure in salt-mines. 

February 2. — Dr. H. Schering: : Seismic records at 
Gbttingen in the year 1904. 

February 11. — ^W. Blit*: Further contributions to the 
theory of tinctorial processes- (x) Measurements relating 
to the formation of inorganic analogues of substantive 
dyes; (2) on the ** aflSnity of condition of certain 
sulphuretted dye-stuffs. 

February 25. — Nernst and H. von Wartenber^ : 

On the dissociation of water-vapour. W. Nernot and 
H. von Wartenberg; : On the dissociation of carbonic 
anhydride. E. Wiechert : Remarks on the motion of 
electrons with velocities exceeding that of light. C. 
C^rathradoiry : On the general problem of the calculus 
of variations. L. Mauror: On the differential equations 
of mechanics. M. Lauo : On the propagation of radiation 
in (i^spersivo and absorptive media. T. Tamaru ; Detcr- 
mlnagon of the piezoelectric constants of crystallised 
tartaHb acid, (i) General sketch of theory and method of 
observation ; fa) pressure arrangements and the piezoelectric 
eisOita^ton ; (3) electrometric methods ; (4) results. I). 
Hltb^rt : Contributions to the calculus of variations. 

New* South Waues. 

Royal Society, May 3.— Prof. Liversidge, F.R.Sm vice- 
presidenfi, in the chair, — On the occurrence of calcium 
oxalate in the barks of the Eucalypts : Heniy G. Smith. 
The author announces the presence, in large quantities, of 
calcium oxalate ip the barks of several species of Euca- 
lyptus. It is similar^in form and appearance in all species, 
bejng well defined monoclinic crystals in stOut microscopic 
prisms, averaging 0^0174. mm. in length and 0-0077 mm. 
m breadth, and containing one molecule of water. A 
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peculiarity of these is the tendency to form twins geni- 
culate in appearance, twinned forms being pronounced in 
some species. From botanical and chemical evidence it 
is assumed that Eucalyptus salmonophlom ol West 
Australia and E, oleosa of New South Wales btdong to the 
same species, and that the latter tree, which most olten 
occurs as a mallee, ” is only the degenerate stage of the 
former. The theory is advanced that some of the 
“ mallees,” or shrubby Eucalypts, have been formed 
through the poisoning effect of the excess of oxalic acid 
acting for a long time upon species which originally grew 
as large trees. The tannins in those Eucalyptus barks 
containing a large amount of calcium oxalate are of very 
good quality, light in colour, astringent, easily soluble, 
and should make leather of good quality. On evaporating 
the extract to dryness on the water bath but little darken- 
ing takes place, and the product is still readily soluble. 
This class of Eucalyptus barks should, therefore, make 
excellent tanning extracts. From the bark residue llii' 
calcium oxalate should be profitably extracted, and th(‘ 
oxalic acid obtained cheaply from this, practically as a 
by-product. The air-dried bark of Eucalyptus sahib ris, 
the “ gimlet ’’ of West Australia, gives 30 5 per cent, of 
total extract and 18 6 per cent, of tannin absorbed by hide 
powder, and contains 16 per cent, of calcium oxalate. The 
bark of Eucalyptus gracilis contains 16 66 per cent- of 
calcium oxalate, that of F. Behnana 16-5 per cent., of 
E. oleosa 1064 per cent., of E. dumosa 9-8 per cent*, and 
of E. salmonophloia 8-34 per cent. The barks of all the 
Eucalypts tested contain calcium oxalate, although in some 
species in very small amount. — Notes of astronomical 
interest, dealing with the past eighteen months, showing 
the progress and deductions made during that period : 
H. A. Lenehati. 

DUBt-TN. 

Royal Irish Academy, May 22. — Prof. R. Atkinson, 
president, in the chair. — On the vegetation of the southern 
part of county Dublin : G. H. Pethybrid^e and R. Lloyd 
Pirae«;er. The paper dealt with the plant associations of 
this area, which extends from sea-level to nearly 2500 feet, 
and embraces more than aoo square miles. A coloured 
vegetation map and photographs were shown in illustration 
of the subject. 
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THE POPULARISATIOX OF SCIENCE. 

The Neiu Knowledge. By Robert Kennedy Duncan, 

Professor of Chemistry in Washington and Jeffer-. 

son College. Pp. xviii + 263. (London : Hodder 

and Stoughton, 1905.) 

■'"'PHE author of this attempt to make the progress 
i- of recent discovery in chemistry and physics 
understanded of the people remarks in his preface : — 

“ The great expositors are dead, Huxley and 
Tyndall and all the others ; and the great expositor 
of the future, the interpreter of knowledge to the 
"J^eople, has )^et to be born.” 

And (but it must be added quite modestly) he 
<attempts to -wear the cloak of the prophet. He is 
right, on the whole, when he says that “ the pro- 
gressive teacher, particularly in the high school or 
smaller college, finds it often exceedingly difficult to 
gain access to the original sources of knowledge,” 
and, it may also be remarked, to understand them 
when ht‘ does. Hence any serious attempt made by 
one, sufficiently versed in science to ayoid error, and 
with sufficient appreciation of the difficulties of one 
who has not made science his speciality to know how 
to present facts and their interpretation, is deserving 
of a cordial welcome. Indeed, most scientific men 
are in the position of outsiders towards sciences not 
their own ; and an allusion to the recent effort made 
by the Chemical Society to present the year’s progress 
to their Fellows is here not inappropriate, for to such 
an extent is specialisation now carried that it is prac- 
tically impossible for the physical chemist to follow 
the researches of the organic chemist, and tncc. versd. 
Their “ Annual Reports on the Progress of Chemistry 
for 1904 ” will much appreciated by all chemists. 
It is true that the organic chemist, for example, may 
consider the amount of space devoted to his branch 
insufficient, and the treatment of the subject-ma'tter 
somewhat scrappy; yet to one who has no time to 
follow in detail the work of the specialists published 
in numerous journals during the year, a summary 
like this is of the greatest value. It is very desirable, 
in subdivisions of a science, as w'ell as in separate 
sciences, that the bearing of one branch of knowledge 
on another should be realised, and so far understood; 
and the Chemical Society is to be congratulated on 
its new effort. It is to be hoped that a similar plan 
will be adopted by physiologists, geologists, and, 
indeed, by all those who labour for the ** promotion 
of natural knowledge.” 

But to return to Prof. Duncan’s book. Beginning 
with the “ three entities,” matter, ether, and energy, 
an attempt is made in seven pages to give the reader 
some idea that these are the conceptions in terms of 
which the modern man of science interprets nature. 
The doctrines of the conservation of mass and of 
energy, and the necessity for the assumption of the 
existence of ether are indicated, . I doubt whether an 
entire outsider would gain much by reading this 
chapter; still, if it- stimulates him to think, and to 
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try to acquire clearer ideas on the subject, much will 
have been accomplished. We have then certain 
elementary conceptions of chemistry expounded, 
molecules, atoms, compounds, and elements, and so 
closes part i., which consists of eleven pages. 

To give the reader an idea of the author's style, a 
quotation from the first paragraphs of part ii. may 
be made. 

“ We believe — we must believe, in this day — that 
everything- in God’s univer&e of worlds and stars is 
made of atoms, in quantities x, y or z respectively. 
Men and women, mice and elephants, the red belts 
of Jupiter and the rings of Saturn are one and all 
but ever shifting, ever varying, swarms of atoms. 
Every mechanical work of air, earth, fire and water, 
every criminal act, every human deed of love or valor : 
what is it all, pray, but the relation of one swarm of 
atoms to another?’ 

“ Here, for example, is a swarm of atoms, vibra- 
ting, scintillant, martial, — they call it a soldier, — and, 
anon, some thousands of miles away upon the South 
African veldt, that swarm dissolves, — dissolves, for- 
sooth, because of another little swarm, — thev call it 
lead. 

“ What a phantasmagoric dance it is, this dance 
of atoms ! And what a task for the Master of the 
Ceremonies. For mark you the mutabilities of 
things. These same atoms, maybe, or others like 
them, come together again, vibrating, clustering, 
interlocking, combining, and there results a woman, 
a flower, a blackbird or a locust, as the case may be. 
But to-morrow again the dance is ended and the 
atoms are far away; some of them are in the fever 
germs that broke up the dance, others arc ‘ the green 
hair of the grave,’ and others are blown about the 
antipodes on the winds of ocean. The mutabilities of 
things, and likewise the tears of things : for one 
thing after another, 

‘ Like snow upon the Desert’s dusty Face 
Lighting a little hour or two — is gone,’ 

and the eternal, ever-changing dance goes on.” 

Now thivS purports to be very fine writing, but does 
it gild the pill of science? I am inclined to think 
not. Still, tastes may differ. 

It would be unfair to judge of the book, however, 
by this quotation. The subsequent sections deal with 
the periodic classification, gaseous ions, corpuscles, 
and here a very lucid account is given of the method 
of estimating the velocity of a corpuscle, and of the 
relation of the charge to the mass; really in these 
sections the author has established his character as 
a clear expositor. Positive ions are then considered, 
and then natural radio-activity, in which there is a 
capital sketch of the discovery of radium and of its 
properties. A subsequent chapter treats of thorium, 
uranium, radium, and actinium, with the reproduction 
of Prof. Rutherford’s latest results, and the section 
concludes with the radio-activity of substances in 
general. The next “ part ” deals with the resolution 
of the atom and with atomic disintegration, and an 
intelligible account is given of Prof. J. J. Thomson’s 
most recent work. The heat-emitting property of 
radium is next dealt with, and then there is a sum- 
mary of the “ electrical nature of matter.” The book 
concludes with part v,, entitled Inorganic Evolu- 
tion and Inorganic Devolution,” discussing intelli- 
gently and intelligibly Sir Norman Lockyer’s theories 

M 
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relating to stellar temperatures and stellar change, 
and the problems of the sun’s heat, the mechanical 
pressure of light, and the re-construction of a universe 
are the concluding chapters. The last chapter of all, 
the validity of the new knowledge, deals with the 
question, Is all this true? And here there is a touch 
of philosophy. For “A system is * true ’ if it is 
entirely consistent and coherent, if it is completely 
self-explanatory. ” 

There is no criterion of absolute truth, there is 
no way of attaining to absolute truth, and we may 
as well acknowledge it. Should we therefore abandon 
the world-riddle? Assuredly not. If we may never 
know a system to be true, we may believe it to be 
true. We may not have a knowledge of truth, but 
we may have a recognition of it.” “ Meanwhile this 
system of the new knowledge ... is simply the 
outermost circle covering the greatest area of know- 
ledge, and while its diameter is by no means infinite, 
it is the truest expression of the truth attainable at 
this time, and as such is vastly useful. Its utility in 
the evolution of knowledge is its sole apology for 
existence.” 

This work is the first attempt which I have seen 
to bring into suitable compass, in an intelligible 
manner, the various problems which are occupying the 
attention of many physicists and chemists. There are 
few errors, and these are unimportant. Whether the 
author might not have omitted much fine writing is 
a question of taste. But even if it be regarded as 
ill-placed, it does not destroy the intrinsic value of 
his work. W. R. 


THEORETICAL GEODESY, 

Trattato di Geodesia Tcoretica, By Paolo Pizzetti. 
Pp. ix-i-467. (Bologna : Zanichelli, 1905,) 

S IGNOR PIZZETTI has treated the subject of 
geodesy in a thoroughly exhaustive manner. 
The theoretical portion of the book, dealing with the 
formulae used in geodesy, is very ably demonstrated, 
and the mathematical proofs of the various problems 
are sufficiently clear to be easily followed by those 
practically uninitiated in the subject. The same, how- 
ever, cannot be said , of the descriptive narrative of 
geodetical operations in general. The book, in fact, 
impresses one far more from the theoretical than from 
the practical point of view. The absence of practical 
demonstrations of the use of the various formulae 
must be a great loss in a work of this nature, and 
for this reason it compares unfavourably with such 
standard treatises as Puissant’s ‘‘ Traitd de Gdodesie ” 
and Clarke’s “ Geodesy,” where ample practical 
illustrations of the application of geodetical formulae 
are given to help the student in this complicated sub- 
ject. Even a few examples taken from any modern 
geodetic triangulation would have been of the greatest 
assistance. Theory alone is almost bound to have a 
deterrent effect. 

The book contains a short and concise history of the 
several hypotheses as to the form and constitution of 
the earth prior to any actual geodetical operations, but 
the account of the several measurements of **arcs of 
meridian ” is very meagre, and confines itself prac- 
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tically to mentioning those measured in Peru and 
Lapland in the eighteenth century. 

Doubtless these “ arcs ” played a most important 
part in geodesy, but subsequent measurements have 
been of equal importance, and have been carried out 
with the advantage of superior knowledge and more 
perfect instruments. 

Like most Continental geodesists, the author 
adheres to the data for the figure of the earth deduced 
by Bessel in 1S40, and it is only in an appendix that 
any reference is made to Clarke’s determination. 
This, I think, is scarcely fair to English geodesy, 
considering that Clarke had the advantage of a far 
larger number of arcs whence to deduce his values, 
as given in his excellent treatise in 1880. A reference 
to these values should find a place in every standard 
work on geodesy, and it is noteworthy that the 
American Geodetic. Survey, which previously employed 
Bessel’s values, has, within recent years, discard('d 
them in favour of Clarke. This was in great part 
due to the close agreement between Clarke’s values 
and those deduced by the Americans themselves in 
their various arc measurements. 

Several chapters arc devoted to the mathematical 
proof of the various functions of a spheroid of revolu- 
tion. On the whole, they are easily followed, and 
differ but slightly from those used by Puissant in his 
great work. The formulae in chapter iv. for the deter- 
mination of the geographical coordinates arc similar 
to those used in the Indian auxiliary tables. Here, 
particularly, the want of definite examples is greatly 
felt, and I cannot but think that Signor Pizzetti would 
greatly enhance the value of his work by adding a 
few taken at liazard from any surv(‘y. The actual 
illustration given in this chapter is one but rarely 
used in geodesy. 

Three chapters are given up to the d(JscriptIon of 
base men.surement.s and the practical observation of 
geodetic angles. It may at once be said that the 
account is far from thorough, and the practical 
student desirous of studying the methods to bo 
employed in the field would glean but a scanty know- 
ledge. Mention is made of some of the more im- 
portant instruments used in base measurement, such 
as Borda’s rods, Ibenaz’s apparatus, and ‘the American 
contact duplex bars, but no word is given of Colby's 
compensation bars, and only the slightest reference is 
made to measurements by means of steel or invar 
tapes or wires. There is little doubt that in future 
all geodetic bases will be measured by the latter 
means. Only quite recently in South Africa bases 
have been measured with an' extraordinary degree of 
precision with invar wires. 

As regards the measurements of the angles, th(‘rc 
is but little information as to the practical work to 
be done, but a very exhaustive treatise is given of 
the causes of the various instrumental errors. It is 
mainly in agreement with those chapters in Chau- 
venet’s “ Astronomy ” dealing with this subject. 

Reference is made to the various instruments used 
for astronomical work, such as transit — altazimuth — 
and zenith telescopes. The various errors to which 
such instruments are liable is very carefully gone 
into. 
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A short history is given in chapter viii. of the 
general development of triangulation from the time 
of Snellins to the present day, but it consists mainly 
in mentioning some of the more striking incidents 
connected with the subject, such, for instance, as the 
use of electric light in the work connecting Spain and 
Algiers. 

The question of lateral refraction is gone very fulty 
into, and a table is given showing the mean triangular 
errors proportional to triangles of different sizes. The 
deduction is then made that the effect of lateral re- 
fraction increases with the mean length of a side of 
a triangle up to about 90 kilometres, after which it 
begins to decrease again. This is a particularly 
interesting problem, and the table, which is taken 
from a recent triangulation in Germany, certainly 
confirms the deduction. It is of course assumed that 
the closing errors of triangles are due in most part to 
lateral refraction. The usual methods of calculating 
and computing triangulation are very thoroughly 
dealt with. 

Precise levelling forms the greater part of 
chapter ix., but an exceedingly full and clear demon- 
stration is given at the beginning of the various 
formulae relative to atmospheric refraction and to 
trigonometrical differences in heights of stations. 
This is treated in a really very clear manner. 

Three chapters are devoted to the theory of prob- 
. ability and its application to geodesy. The theoretical 
portion has been well demonstrated, and differs but 
little from the numerous text-books on this subject ; 
but where the attempt is made to apply the method 
of least squares to a network of triangulation, the 
want of taking a practical example is at once felt. 
Clarke, in his “ Geodesy,” gives numerous examples 
of hdw to apply theory to practice, but Signor 
Pizzetti leaves the student utterly in the dark on this 
important point. 

Perhaps the two most interesting chapters are left 
to the end. They deal with the subject of projections, 
which is gone into with every care. There is scarcely 
any well known projection which is not very fully 
explained. 

Altogether this book is a distinct addition to any 
geodetic library. \V. J. Johnston. 


OVR BOOK SHELF, 

The Food Inspector's Handbook, By Francis 

Vacher. Fourth edition. Pp. xvi + 231; illustrated. 

(London : The Sanitary Publishing Co., 1905.) 

Price 3s. 6d. net. 

This is a pocket volume intended for the use of 
sanitary and other officers concerned in the inspec- 
tion of food. It describes, in simple, un technical 
language, the naked-eye characters of the various 
foodstuffs met with in ordinary commerce, and points 
out the physical signs by which unwholesome food 
may be detected. 

The first sixty pages deal chiefly with the statutory 
powers by virtue of which the food-supply of the 
community is supervised. They include a summary, 
with explanatory comments, of the various enactments 
— Public Health Act, Sale of Food and Drugs Acts, 
and so on — bearing upon the control of food from the 
inspector’s point of view. Next follow chapters treat- 
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ing of meat, poultry, and fish. This is the most 
important part of the book, and the notes upon the 
ante- and post-mortem signs of those diseases which 
render flesh-food unfit for consumption, or which 
seriously depreciate its quality, will be especially 
valuable to sanitary officers who have had no 
veterinary experience. A subsequent chapter is. 
allotted to fruit and vegetables, and one to milk; 
the rest of the book gives short descriptions of cereals,, 
dairy products, tea, sugar, spices, and so forth. This 
section, though of interest to the food inspector, is 
of less concern to him than the foregoing, the quality 
of the articles mentioned being generally a matter 
for decision by analysis, not for condemnation at 
sight. 

The author gives sensible advice, and his little 
volume should be found very useful to those for whom 
it is written. The only inaccuracy we have noted is 
suggested in the statement that “ Dutch cheese is 
below the standard per cent, as regards fat”; this 
might imply that there is a legal standard, which is 
not the fact. C. S. 

Manuale deXFlngegnere Elettricista, By x\ttilio* 

Marro. Pp. xv^+bSq. (Milan: Ulrico Hoepli,. 

1005.) Price 7.50 lire. 

This book forms one of the useful series of ** Manuali 
Hoepli,” which already comprises over 800 distinct 
treatises. Its aim is to give to engineers and elec- 
trical constructors most of the information and data- 
that they are likely to require in practice. On this, 
account it is not so much a text-book as a classifieds 
collection of rules and data; but on account of its. 
containing a large amount of explanatory matter it 
lies intermediate^ between a treatise on electrical 
engineering and a pocket book of electrical rules and' 
tables. The type being small but clear, a very large 
amount of useful information is collected in a small 
compass. The numerical data have been obtained 
principally from recent papers published in the 
journals of electrical engineering, and are collected' 
in 115 tables. The work is illustrated with 192 cuts 
and is furnished with a good index. Its size well* 
adapts it to be a handy pocket book of reference, and: 
it is likely to prove of considerable use. 

Foisonoiis Plants of all Countries, By A. B. Smith. 

Pp. xvi + 88. (Bristol: J. Wright and Co., 1905. 

Price 2 S. 6d. net. 

The author has collected a fairly representative list 
of poisonous plants, which he has arranged according 
to the action produced and the organs affected, but 
there is no mention made of the part or parts of the-' 
plant which furnish the poison. The descriptions, 
which form the main part of the text, are sufficient 
where reference is made to the whole plant, but the* 
majority are too meagre to be diagnostic. The 
string of vernacular names which is quoted in several 
cases does not serve any useful purpose, whereas 
beyond the mere name of the toxic principle inform- 
ation wffiich is much required is not given. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications,] 

The Constant of Radiation as Calculated from 
Molecular Data. 

In . Nature, May 18, I gave a calculation of the 
coefficient of completei radiation at a given absolute tem- 
perature for waves of great length on principles laid down 
in ,1900, and it appi^red that the result was eight times: 
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as great as that deduced from Planck’s formula for this 
case. In connection with similar work of his own, Mr. 
Jeans {Phil. Mag., July) has just pointed out that 
I have introduced a redundant factor S by counting 
negative as well as positive values of my integers ?), f. 

I hasten to admit the justice of this correction. But 
while the precise agreement of results in the case of very 
long waves is satisfactory so far as it goes, it does not 
satisfy the wish expressed in my former letter for a com- 
parison of processes. In the application to waves that 
are not long, there must be some limitation on the prin- 
ciple of equi-partition. Is there any affinity in this respect 
between the ideas of Prof. Planck and those of Mr. Jeans? 

Terling Place, Witham, July 7. Rayleigh. 


Proposed Observation of Mercury during the Solar 
Eclipse. 

During the eclipse of the sun on August 30 next thei'e 
will be an opportunity of making a very interesting 
observation on the planet Mercury, to which I ask per- 
mission to direct attention. 

Mercury at the time of the eclipse will be very close 
to the line joining the earth and sun — about 2° 54' south 
and 2° 54' preceding the sun — i.e. at an angular distance 
from the sun’s centre of nearly 4° 6'. Accordingly, the 
illuminated part of Mercury will be an excessively thin 
crescent which, if Mercury have an atmosphere, will have 
its horns prolonged by atmospheric refraction. 

If a sufficiently skilled observer is provided with a 
telescope upon which he can use a power of 200 without 
loss of definition, and mounted — probably as an alt- 
azimuth — so that it can be set beforehand upon Mercury, 
the apparent size of Mercury will be that which would 
be presented by a circle one-tenth of an inch across, 
viewed with the naked eye from a distance of ten inches. 

This ought to be sufficient magnification to see whether 
the horns of the crescent arc prolonged, and, if so, it is 
perhaps not impossible that the light would bo sufficient 
to enable a spectrum of the tips of the crescent to be 
seen. 

If the whole of this programme can be carried out, we 
should find out whether Mercury has an atmosphere, and 
possibly learn something as to the constituents of the 
atmosphere. G. Johnstone Stoney. 

30 Ledbury Road, \V., July 10. 


The Planet Uranus. 

Astronomical amateurs will have an excellent oppor- 
tunity of identifying Uranus on about July 16 next, for 
the planet will be in conjunction with the star i Sagittarii 
(mag. 5-3) on the night following that date. 

The position of Uranus at transit (loh. 30m.) will be : — 
R.A. i8h. 5m. 58s,, Dec. S. 23° 42' 21", 
while that of the star will be (1905-5) : — 

R.A. i8h. 5m. 57s,, Dec. S\ 23° 43' 16", 
so that the planet will pass about i minute of arc north 
of the star. The latter may be easily picked up, as it 
is nearly 4° S. of the triple star ju. or 13 Sagittarii 
(mag. 4.x). 

Unfortunately, the objects will be low in altitude (15°), 
and the moon happens to be full on the date of conjunction! 

On June 24 and July 8 I found Uranus a little fainter 
than the star 1 Sagittarii. I have carefully observed the 
planet on several nights in a i2-^in. Calver reflector, 
powers 100 to 475. The disc appeared faint with a bluish 
tinge, and no belts or other markings could be detected, 
but the telescope is too small to deal effectively with an 
object of this description. 

Bristol, July g. W. F. Denning. 


The Exploration of the Atmosphere above the 
Atlantic. 

A PLAN for systematic work of this kind, which was pro- 
posed by the writer in igoi at the, Glasgow meeting of the 
British Association (Report, p. 724) after he had obtained 
the first observations with kites flown from a Transatlantic 
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steamer, is now being partially realised. Last summer 
Prof. Hergesell, on board the Prince of Monaco’s steam- 
yacht Princess Alice, executed sixteen kite-flights above 
that part of the Atlantic bounded by Spain, the Canaries 
and the Azores, but without finding the expected south- 
west anti-trade, although a height of nearly 15,000 f<‘eL was 
reached (Nature, vol, Ixxi. p. 467). The pres(mt expedi- 
tion, which will repeat Prof. Hergesell ’s investigations 
and continue them further south, is made possible through 
the cooperation of our distinguished French colleague, 
M. Teisserenc de Bort, whose steam-yacht Olaria, of 
350 tons, with a speed of ii knots, and fully equipped for 
aerial exploration, has just sailed from Gibraltar, and, at 
the joint expense of her owner and the writer, will proceed 
towards the equator by way of Madeira, Canary and Cape 
Verde Islands, making frequent soundings with kites 
through the trade winds and equatorial calms. By means 
of the self-recording instruments lifted by the kites, it is 
expected that there will be ascertained the thc'rmal and 
hygi'ometric conditions of the various strata traversed, and 
the depth and force of the trade wind in the different 
latitudes. If the kites do not reach the south-west return 
trade, which has been observed on the Peak of 'J'(‘neriffe, 
the vertical range of observation may be increased by 
liberating hydrogen balloons from Madeira and noting 
their drift. 

Mr. Clayton, meteorologist of the Blue Hill Observ- 
atory, left Boston on June 3 to join the Otaria at Gibraltar. 
During his voyag(i to the Azores on the White Star liner 
Romanic he flew kites, with instruments attached, almost 
daily to the height of from live-eighths to three-quarters of 
a mile, thus securing the highest observations in mid- 
Atlantic, and it is interesting that this was done on June 7, 
the day appointed for the international observations in the 
upper air here at Blue Hill and in Europe. In general, 
the temperature was found to decrease with altitude at 
less than the adiabatic rate, and the relative humidity to 
decrease also, but in one ascent there was a rise of 
temperature with altitude, preceding a change of \vincl 
from west to south. A new form of folding kite was 
employed, and it is encouraging to learn that the Infights 
attained were limited by the length and strength of "the 
wire on the hand-reel, which did not permit more than 
one of these kites to b<^ allaclKHl. On tlie two days wh(;n 
no flights were made, a following wind li(M'ame too light 
on board^ the steamer to lift the kites, wlas-eas, on th(^ 
yacht, this condition would have Ixmui obviali'd 1)V simply 
lying-lo, or steaming against the wind, 

^ While the cruise of tin* Olaria, which i.s to last only 
six weeks, can hardly do more than (‘lucidal:<‘ t'ertain 
questions relating to the high atmosphen' in IIh* tropit's, 
it will demonstrate the possihiliti(‘s and diflieulties uttimd- 
ing the extensive survey that the writer desires to under- 
take, and which receivt^d the (‘ndorsennmt of tin' Inter- 
national Meteorological Committee at Southport in i()03. 

A. Lawrence RoTcri. 

Blue Hill Meteorological Observatory, Hyde Park, 
Mass., U.S.A., June 2t>. 


Ancient Antarctica. 

Prof*. H, F. Osborn has said that the demonstration 
of the former existence of an Antarctic continent 
is one of the greatest triumphs of modern sciemTL” 
But even if this be true, everyone must allow that 
it occurred a very long time * ago. This is prov(‘d 
by the great differences that exist betwe<‘n the floras 
and faunas of the three great soulb(?trn ('ontinents. 
These differences are much greater than those between 
the floras and faunas of North America and ICurasia, 
and consequently the land connections must hav<i been 
broken up in the south long before they were in the 
north. We infer the former existence of an Antarctic 
continent from the existence of granite and foliated schists 
in South Victoria Land, and evidence that it was formerly 
connected with northern lands is found in the existence 
of flightless insects living there in the few patches of 
mosses and lichens which manage to struggle through the 
winter. These insects are not flightless through degener- 
ation, but belong to an order which never possessed wings. 
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It is very improbable that the ancestors of these minute 
insects were carried or blown to where they are now found ; 
they must have travelled to their present positions by land. 
That is, the Antarctic continent south of New Zealand 
and Patagonia must, at some time or other, have joined 
on to northern lands. 

In the islands of the Antarctic Ocean we have further 
evidence of a former land connection in the earthworms 
belonging to the family Acanthodrilidse, which are 
characteristic of Antarctic regions. A spider also lives on 
Bounty Islands which is closely related to one from Cape 
Horn. But spiders seem to have special facilities for 
crossing barriers, and the insects found on Bounty Islands 
are all related to New Zealand forms. I do not include 
here the evidence of the plants of the Antarctic islands, 
for most plants do not require that the land should be 
actually continuous to enable them to spread. 

But if the flightless insects and the earthworms imply 
a former connection with northern lands, that connection 
must have been a very long time ago, before the spread 
of insects and angiospermous plants over the world, that 
is, not later than the Jurassic period. If there had been 
any land connection in Tertiary times, there would have 
been a much greater mixing of the animals and plants. 

It is evident that the flora, and perhaps the fauna, of 
Antarctica were formerly much richer than at present, as 
is proved by the fossil plants of South Victoria Land, and 
it is also probable that both fauna and flora were killed off 
by an increasingly rigorous climate. It is not necessary 
to assume a former Glacial epoch for this, for higher plants 
and animals could hardly resist the present climate, and 
there is no palaeontological evidence of a period of greater 
cold than now having ever existed in the southern hemi- 
sphere. On the contrary, the biological as well as the 
palaeontological evidence is against the idea. For the 
much modified plover, Chionis, and the insects of 
Kerguelen Land, as well as the remarkable flora of the 
Antarctic islands, show that the islands could not have 
been covered with ice for a very long time. 

The relations between the avifaunas of Australia and 
South Africa are much closer than exist between those of 
Australia and South America, and this is just what we 
should expect if the ancestors of the present birds had 
spread down from the north under the present condition of 
land and sea, for the land connection between Australia 
and South Africa is far more intimate than that between 
the former place and South America. But the contrary 
is the case with the Mammalia, some of the tortoises, 
snakes, frogs, some of the fresh-water fishes, a large 
number of insects, and the family Cryptodrilidm of earth- 
worms. This implies that at some former time a closer 
connection existed between Australia and South America 
than between Australia and Africa. The question is, Was 
this connection by means of an Antarctic continent? Or 
was it by a Pacific continent? 

The principal objection to the southern route is that 
the connection between Australia and South America is 
shown by a number of subtropical animals — such as 
Osteoglossum and Ceratodus — none of which have left any 
trace of their passage through New Zealand. We cannot 
suppose that New Zealand was disconnected at the time 
from the Antarctic continent, for it, also, has distinct 
relations wdth South America, but for the most part by 
means of different animals from those which show the 
Australian connection. If the connection was in either 
the Cretaceous or the Eocene period, we might suppose 
that the climate was warm enough for the passage of 
the subtropical animals by the Antarctic route, but, if so, 
why are there no traces of marsupials and South American 
frogs in New Zealand? If, on the other hand, we sup- 
pose the ancestors of these animals to have crossed from 
Australia to South America by a South Pacific continent, 
we can understand how the subtropical forms would not 
have come so far south as New Zealand, while the New 
Zealand forms would have crossed at a higher latitude. 
In favour of this we have a member of the Iguanidse in 
Fiji, as well as the evidence of the land shells of Polynesia, 
which are not a collection of waifs and strays, but form 
a distinct group of a very early type, which, however, 
has not yet been found in South America. . 
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We still have to consider the floras and the marine 
faunas of the Antarctic islands. Here we see a number 
of birds — such as cormorants and gulls — as well as fishes 
and plants, which could hardly spread round the world 
under the present conditions of land and water. That 
this spreading was a comparatively late one is proved by 
the near relations between the species. But if there had 
been continuous land at the time, land animals would have 
spread with the marine ones. It is therefore necessary 
to suppose that this last spreading of species in Antarctic 
latitudes was by means of a number of islands. Probably 
this was in Pliocene times, if we may judge by the amount 
of differentiation which has taken place since then. 

I therefore conclude that the hypothesis which best 
explains the phenomena is the following: — 

(1) That^ in the Jurassic period an Antarctic continent 
existed which connected South America with New Zealand 
and South Africa. 

(2) That this continent sank in the Cretaceous period, 
and that Antarctica has never since been connected with 
northern lands. 

(3) That in the Cretaceous or early Eocene a Pacific 
continent connected New Guinea and New Zealand with 
Chili. 

(4) That this land sank at the close of the Eocene. 

(5) That m the Pliocene a number of islands existed in 
the Antarctic Ocean, which have since then disappeared, 

F. W. Hutton. 


The British Slugs. 

Mr. J. W. Taylor has just published part ii. of his 
admirable “ Monograph of the Land and Freshwater 
Mollusca of the British Isles,” containing a discussion of 
the slugs of the genus Arion. It is a matter of interest 
that, notwithstanding the great amount of information 
gathered in recent years, the beautiful bicoloured varieties 
of A. (xUy appear to hold their own as truly endemic 
inhabitants of Britain. These arc three in number, 
though Mr. Taylor treats the thifd as merely a sub- 
variety. 

(1) knon aicr, var. tilboJateralis, Roebuck, 1883. Back 
black, sides white. 

(2) Arion liter, var Rochucki (bicolour. Roebuck, in error). 
Back brown, sides yellow. 

(3) Arion atcr, var. Scharffi, Cockerell, 1S93. Back black, 

sides yellow. * 

Mr. Taylor retains the name hicolour for the second 
variety, but it is not the hicolour of Moquin-Tandon, as 
was formerly supposed, and a new name is necessary. 
It is appropriate to name it after Mr. Roebuck, who first 
made it known. These magnificent slugs are of western 
distribution in the British Islands, and have quite a wide 
range. The only evidence of their occurrence on the 
Continent is Scharff’s statement that Simroth found speci- 
mens “ similar ” to var. Roebucki on the shores of the 
Baltic; and the possibility that the Norwegian var. 
niedius, Jensen, may be similar to alboJateralis, though it 
is very likely not even of the same species. A quite 
different variety of A. ater is the wholly black form atcr- 
rima^ said to be especially northern and montane. Accord- 
ing to Mr. Taylor, this , is exclusively British, except that 
it appears to be represented in Spain and Portugal by a 
similar animal named hispanicus by Simroth. However, 
I had always regarded this aterrima variety as the one 
so described from France by Dumont and Mortillet (c/. 
Science Gossips 1889, p. 212, “ the pitchy black variety 
found in swamps ”), and if it is not, the name aterrima, 
applied to it by Mr. Taylor, cannot stand. At the opposite 
pole of variation from aterrima is the brilliant red form 
A. ater, var. coccinea (Gistel), which is hardly ever found 
in England, but is abundant in the warmer and drier 
regions of Central Europe. 

Incidentally, it may be remarked that the name Arion 
hortensis, var. subfusca, employed by Mr. Taylor, cannot 
be retained, as it is founded on Limax subfuscus, C. Pfr., 
a homonym of X-. subfuscus, Draparnaud. 

T. D. A. Cockerell. 

University of Colorado, June 26. 
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JVOTES OJV STONEHENGE.^ 

VII. — On the Dartmoor Avenues. 

S OME years ago I referred in Nature to the 
numerous alignments of stones in Brittany, and 
I was allowed by Lieut. Devoir, of the French Navy, 
to give some of his theodolite observations of the 
directions along which the stones had been set up. 

The conclusion was that ,we were really dealing 
with monuments connected with the worship of the 
sun of the May year, a year which the recent 
evidence has shown to have been the first recognised 
after the length of the year had been determined; 
thus replacing the lunar unit of time which was in 
vogue previously, and the use of which is brought 
home to us by the reputed ages of Methuselah 
other biblical personages, who knew no other 
measurer of time than the moon. . 

There was also evidence to the effect that in later 
times solstitial alignments had been added, so that 
the idea that we were dealing with astronomically 
oriented rows of stones was greatly 
strengthened, not to say established. 

So long as the Brittany align- 
ments were things of mystery, their 
origin, as well as that of the more 
or less similar monuments in Britain, 
was variously explained; they were 
models in stone of armies in battle 
array, or they represented funeral 
processions, to mention only two 
suggestions. I should add that 
Mr, H. Worth, who has devoted 
much time to their study, considers 
that some sepulchral interest at- 
taches to them, though he thinks it 
may be argued that that was 
secondary, even as are interments in 
cathedrals and churches. About 
burials associated with them, of 
course, there is no question, for the 
kistvaens and cairns are there; but 
my observations suggest that they 
were added long after the avenues 
were built, as some cairns Mock 
avenues. Perhaps a careful study of 
the mode of burial may throw light 
on this point. 

The equivalents of the Brittany 
alignments are not common in 
Britain; they exist in the greatest number on Dart- 
moor, whither I went recently to study them. The 
conditions on high Dartmoor are peculiar. ' 

Blinding mists are common, and, moreover, some- 
times come on almost without warning. From its 
conformation the land is full of streams. There are 
stones everywhere. What I found, therefore, as had 
others before me, was that as a consequence of the 
conditions to which I have referred, directions had 
been indicated by rows of stones for quite other than 
ceremonial purposes. Here, then, was a possible third 
origin. It was a matter of great importance to dis- 
criminate most carefully between these alignments, and 
to endeavour to sort them out. My special inquiry, of 
course, was to see if they, like their apparent equiva- 
lents in Brittany, could have had an astronomical 
origin. The first thing to do, then, was to see which 
might have been erected for worship or which for prac- 
tical purposes. 

In doing this there is no difficulty in dealing with 
extremes. Thus one notable line of large flat stones 
has been claimed by Messrs. R. N. Worth and 

1 Continued from p. 34. 

NO. 1863, VOL, 72] 


R. Burnard as a portion of the Great Fosseway 
(Rowe’s “Perambulation,” third edition, p. 63); it 
has been traced for eighteen miles from beyond 
Hameldon nearly to Tavistock, the stones being about 
2 feet thick and' the road 10 feet wide. 

There are two notable avenues of upright stones 
at Merrivalc ; they are in close connection with a 
circle, and could have had no practical use. These 
stones, then, we may claim as representing the oppo- 
site extreme of the Fosscw'ay and as suggesting an 
astronomical, as opposed to a practical, use; the 
adjacent circle, of course, greatly strengthens this 
view. 

It is between these extremes that difficulties may 
arise, but the verdict can, in a great many cases at 
all events, be settled without any very great hesita- 
tion, especially where practical or astronomical use- 
lessness can be established. But even here care is 
necessary, as 1 shall show. 

The stones now in question, originally upright, ai'c 
variously called avenues, rows, alignments or 


parallelithons. Their study \dates from 1827, when 
Rowe and Colonel Hamilton Smith examined those at 
Merrivale (Rowe, op, cit,, p. 31). Their number has 
increased with every careful study of any part of the 
moor, and doubtless many are still unmapped.’ The 
late Mr. R. N. Worth, of Plymouth, and his son, 
Mr. H. Worth, have given great attention to these 
monuments, and the former communicated a paper on 
them to the Devonshire Association for the Advance- 
ment of Science in 1892 (Trans., xxv. pp. 387-417). 

A word of caution must be said before "l proceed. 
We must not take for granted that the stone-rows 
are now as they left the hands of the builders. The 
disastrous carelessness of the Government in the 
matter of our national antiquities is, I am locally 
informed, admirably imitated by the Devonshire 
County and other lesser councils, and, indeed, by any- 
body who has a road to mend or a wall to build. On 
this account, any of the rows may once have been 
much longer and with an obvious practical use; and 

1 Only yesterday (June 15) that excellent guide of the Chagford part of 
the moor, Mr. S. Perrott, showed me an avenue (Azimuth NT ao° E, true) 
near Hurston Ridge which is not shown in the i«inch map. 



Phoi6, by Lady Lochycr, 

Fig. 17.— The Southern Avenue at Merrivale, looking East. 
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those which now appear to be far removed from 
circles may once have been used for sacred pro^ 
cessions at shrines which have disappeared. 

Again, the rows of stones we are now considering 
must not be confounded with the “ track lines ” or 
“boundary banks which are so numerous on Dart- 
moor and are represented in Wiltshire according to 
Sir R. C. Hoare; these serve for bounds and path- 
ways, and for connecting and enclosing fields or 
houses. 

Dealing, then, with stone rows or avenues,^ which 
may be single, double, or multiple; any which are 
very long and crooked, following several directions, 
are certainly not astronomical; and it is easy to see 
in some cases that they might have been useful 
guides at night or in mist in difficult country with 
streams to cross. This possible utility must not be 
judged wholly by the present conformation of the 
ground or the' present beds of streams. 

For multiple avenues it is hard to find practical 
uses such as the above, and we know how such 
avenues were used in Brittany for sun worship. Mr. 
Baring Gould considers there' were eight rows in an 
avenue on Challacombe Down 528 feet long; of these 
only three rows remain, the others being represented 
by single stones here and there (Rowe, p. 33). I 
shall have something to say about this avenue further 
on. 

Although, as I have said, long rows bending in 
various directions are not likely to have had an 
astronomical origin, it must not be assumed that all 
astronomical avenues must be exacily straight. This, j 
of course, wpuld be true for level ground, but if the .! 
avenue has to pass over ridges and furrows, the vary- | 
ing height of the horizon must be reckoned with, and 
therefore the azimuth of the avenue at any point ! 
along it. 

I think it- possible that in the Staldon Moor row 
we have the mixture of religious and practical inten- 
tion at which I have before hinted. Both Mr. Lukis 
and Mr. Hansford Worth have studied this monu- 
ment, which is two miles and a quarter long. There 
is a circle at the south end about 60 feet in diameter, 
while at its northern end there is a cairn. 

Where the line starts from the circle the direction 
of the row is parallel to many sight-lines in Corn'wall, 
and Arcturus would rise in the azimuth indicated. 
But this direction is afterwards given up for one 
which leads towards an important collection of hut 
circles, and it crosses the Erme, no doubt at the 
most convenient spot. More to the north it crosses 
another stream and the bog of Red Lake. All this 
is surely practical enough, although the way indicated 
might have been followed by the priests of the hut 
circles to the stone circle to prepare the morning 
sacrifice and go through the ritual. 

But there is" still another method of discrimination. 
If any of these avenues were used at all for purposes 
of worship, their azimuths should agree with those 
already found in connection with circles in other parts 
of Britain, for we need not postulate a special race 
with a special cult limited to Dartmoor; and in my 
inquiries what I have to do is to consider the general 
question of orientation wherever traces of it can be 
found. The more the evidences coincide the better it 
is for the argument, while variations afford valuable 
tests. 

Now, speaking very generally (I have not yet com- 
pared all my numerous notes), in Cornwall the chief 
alignments from, the circles there are with azimuths 
N. lo^-zo'^ E. watching the rise of Arcturus, 
N. 24°-28® E. watching the rise of the May sun, 
N. 75^-82° E. watching the rise of the Pleiades. The 
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variation in the azimuths is largely due to the different 
heights of the horizon towards which the sight-lines 
are directed. 

The conclusion I have come to is that these align- 
ments, depending upon circles and menhirs in Coi'n- 
wall, are all well represented on Dartmoor associated 
with the avenues; and further, so far as I have 
learned at present, in the case of the avenues con- 
nected with circles, there are not many alignments^ I 
have not met with in connection with circles in 
Cornwall and elsewhere. 

This is not only a prima facie argument in favour of 
the astronomical use undertying the structures, but it 
is against the burial theory, for certainty there must 
have been burials in Cornwall. 

In order, .therefore, to proceed with the utmost 
caution, I limit nwself in the first instance to the 
above azimuths, and will begin by applying a test 
which should be a rigid one. 

If the avenues on Dartmoor had to deal with the 
same practices and cults as did the circles in Corn- 
wall, they ought to prove themselves to have been in 
use at about the same time, and from this point of 
view the investigation of the avenues becomes of 
very great importance, because of the destruction of 
circles and menhirs which has been going^ on, and is 
still going on, on Dartmoor. We have circles with- 
out menhirs and menhirs without circles, so that the 
azimuths of the avenues alone remain to give us any 
chance of dating the monuments if they were used 
in connection with sun worship. The case is far 
different in Cornwall, where both circles and menhirs 
have in many cases been spared. 

On Dartmoor, where in some cases the menhirs still 
remain, they have been annexed as crosses or perhaps 
as boundary stones, and squared and initialed ; hence 
the Ordnance surveyors have been misled, and they 
• are not shown as ancient stones on the map. In 
some cases the azimuth of the stones suggests that 
this has been the sequence of events. 

It will be seen from the above that I have not 
tackled a question full of pitfalls without due caution, 
and this care was all the more necessary as the 
avenues have for long been the meeting ground^ of 
the friends and foes of what Rowe calls “ DruidicaT 
speculations ; even yet the war rages, and my 
writing and Lieut. Devoir’s observing touching the 
similar but grander avenues of Brittany have so far 
been all in vain ; chiefly, I think, because no dis- 
crimination has been considered possible between 
different uses of avenues, and because the statements, 
made by archaeologists as to their direction have been 
quite useless to anybod}^ in consequence of their 
vagueness, and last of all because the recent work on 
the Brittany remains is little known. 

I began my acquaintance with the Dartmoor monu- 
ments by visiting Merrivale, and the result of my 
inquiries there left absolutely no doubt - whatever on 
my mind. I was armed, thanks to the kindness of 
Colonel Johnston, the director of the Ordnance 
Survey, with the 25-inch map, while Mr. Hansford 
Worth had been so good as to send me one showing 
his special survey. 

The Merrivale avenues (lat. 50^ 33^ if) arc_ com- 
posed of two double rows, roughly with the azimuth 
N. 82° E. ; the northerri row is shorter than the other. 
Rowe, in his original description (1830), makes the 
northern 1143 feet long; they are not quite^ parallel, 
and the southern row has a distinct “ kink ” or 
change of direction in it at about the centre. The 
stones are mostly 2 or 3 feet high, and in each row 
they are about 3 feet apart ; the distance between the 
rows is about 80 feet. 
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I have before pointed out that an avenue directed 
to the rising place of a star, if it is erected over 
undulating ground, cannot be straight. I may 
now mention another apparent paradox. If two 
avenues are directed to the rising place of the same 
star at different times, they cannot be parallel. It is 
hot a little curious that absence of parallelism has 
been used against avenues having had an astro- 
nomical use ! 


Both the Ordnance surveyors and Mr. Worth have 
shown the want of parallelism of the two avenues, and 
Mr. Worth has noted the kink in the southern one. 
The height of the horizon, as determined from my 
measures, is 3® 18'. The results of these inquiries, 
assuming the Pleiades to have been observed warn- 
ing May morning, are as follows : — 


them, used as a processional road, a via sacra, to 
watch the rising of the Pleiades. 

I said roughly parallel; its azimuth is about the 
same (N. 82° E. roughly) ; but the horizon is only about 
1° high; it was therefore in use before thosc^ at 
Merrivale; the exact date of use must wait fot 
theodolite values of the height of the horizon, but in 
the meantime we can see “from the above estimates 
that the declination of th(i Pleiades was about N. 5® 28' 
30" and the dale of use 1950 H.C., 

,v:r g q that is some 300 years before the 

solstitial restoration. 

Mr. Worth’s survey gives another 
line of stones which is not shown in 
the Ordnance survey. It is un- 
doubtedly, I think, an ancient line, 
although it is not shown in the 
Ordnance map, a clear indication of 
the difficulty of discriminating these 
avenues on land cumbered with 
Stones in all directions. Its azimuth 
is N. 24° 25' E., and the height of 
the horizon 5° This gives us 

Arcturus at the date t86o b.c., show- 
ing that, as at the Hurlers, Arc- 
turus was used before the Pleiades. 
Hence a possible astronomical use is 
evident, while this row, like the 
others, could have been of no ^rac- 
iical use to anybody. It is interest- 
ing to note that this single row of 
stones is older than the double ones ; 
this seems natural. 

It is worth while to say a word as to the different 
treatment of the ends of the south avenue now that 
it seems probable that it was used to watch the 
rising of the Pleiades. At the cast end there is what 
archaeologists term a blocking stone these observ- 
ations suggest that it was really a sighiing stone. At 
the west end such a stone is absent, but tlu* final 




Azimuth Authority N. Declina- Bate 
tion B.C. 

N. 83" 15 E. Worth 6 47 47 

82*30 Worth 7 16 20 1630 

82*10 Ordnance 7 33 o 15^0 

80*40 Worth 8 26 o 1420 

80*30 Ordnance 8 30 o 14CO 

To simplify matters we may deal 
with the Ordnance values and neg- 
lect the small change of direction in 
the southern avenue. We have, 
then, the two dates 1580 B.c. and 
1420 B.c. for the two avenues. The 
argument for the Pleiades is 
strengthened by the fact that at 
Athens the Hecatompedon was 
oriented to these stars in 1495 b.c. 
according to Mr. Penrose’s deter- 
mination of the azimuth. 

Now this is not the first time I 
have referred to avenues in these 
notes. The azimuth of one at Stone- 
henge was used to fix the date at 
which sun worship went on there. 

That avenue, unlike the Dartmoor 
ones, was built of earth, and it is not 
alone. There is another nearly two miles long called 
the Cursus. So far, I have found no solstitial worship 
on Dartmoor, so there are no avenues parallel to the 
one at Stonehenge leading N.E. from the temple. 
But how about the other? It is roughly parallel to the 
avenues at Merrivale, and I think, therefore, was, like 
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stones in the avenue arc longer than the rest. This 
may help us to determine the true direction of the 
sight-lines in other avenues, and, indeed, I shall 
show in the sequel that it affords a criterion which 
in some cases is entirely in harmony with other 
considerations. Norman Lockyer. 
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SOLAR AND TERRESTRIAL CHANGES. 
n'*'HE problem of the relations between sun-spots 
and other solar phenomena and weather has 
eng“aged the attention of men of science for many 
years past. The results of their investigations have 
not, perhaps, been so satisfactory or conclusive as 
were at first anticipated, but this, fortunately, has 
not diminished the enthusiasm of those interested in 
the solution of the problem. The ordinary public who 
were attracted by the apparent simplicity and prob- 
ability of the relations suggested have undoubtedly 
been disappointed with the results. There has hence 
been a tendency for some time past to depreciate in- 
vestigation in this field of science. On the other 
hand, the experience of the recent droughts and 
famines in India, Australia, and South Africa has 
directed attention strongly to the probable relation 
between variations of solar activity and the larger 
variations of rainfall over the earth’s surface. The 
aqueous vapour precipitated as rain over large land 
areas such as India is produced by evaporation over 
distant oceanic areas, and is thence carried to the 
areas of discharge by the larger atmospheric currents. 
These actions are the direct results of the^ conversion of 
solar energy, and an}’ large variation in the supply 
of that energy must be accompanied with, and 
followed by, corresponding changes in the amount 
of evaporation and atmospheric movement, and 
hence, also, of amount and distribution of rain. 
The determination of the relations thus indicated is 
not merely of value from the scientific standpoint, but 
has important practical bearings, as it may lead to a 
satisfactory method of long-period weather forecasting 
— a question which is largely engaging the attention of 
meteorologists at the present time. 

Three lines of observation (and hence also of in- 
vestigation) carried on at the present time furnish data 
for the solution of the problem. These are the observa- 
tions of terrestrial magnetism, of terrestrial atmo- 
spheric meteorology, and of solar phenomena. 

A large number of magnetic observatories, 
furnished with the most delicate and sensitive instru- 
ments, provide a continuous record of the changCvS of 
the earth’s magnetic state by its action on magnetised 
needles at the earth’s surface. 

The work of meteorological observation has 
made great progress during the past twenty-five 
years. It has not only been extended and im- 
proved, but is carried on much more systematically 
than hitherto. Unfortunately its record is very im- 
perfect, as it is probably not too much to say that 
over at least five-sixths of the earth’s surface, 
including the greater part of the interior of 
Asia and Africa, and over the larger oceanic areas 
and the Polar regions, the amount of observation is 
exceedinglv small and of little value for the solution 
of the problem. There is hence a continuous record 
of the meteorological changes of the earth’s atmo- 
sphere over barely one-sixth of its surface. There is, 
moreover, no general collection and publication of 
the meteorological data in such a form as to give a 
continuous history of the larger atmospheric vari- 
ations and changes in progress over even that sixth 
part of the earth’s surface. 

The third branch of observation, that of solar 
phenomena, has made wonderful progress during the 
past fifty years. Previously the telescopic examination 
of the sun’s surface had disclosed the eleven-year 
periodicity of the sun-spots. Latterly the combination 
of the spectroscopic and telescopic observation of the 
sun ha.s revealed the complexity of the changes in pro- 
gress throughout the depth of its atmosphere, and of 
which the sun-spots are only one and a very partial ex- 
pression. This field of investigation is so promising 
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that solar observatories have been established in many 
countries, and a continuous record of the solar 
changes, so far as they are indicated by present 
methods of observation, is now possible by combining 
the data. furnished by all the observatories. The work 
of correlating the three classes of observation has, how- 
ever, not yet been commenced in a systematic manner, 
although the necessity is now fully recognised. 

It is now generally, if not universally, admitted 
that the sun is practically the sole source of the energy 
which maintains the movements of the earth’s atmo- 
sphere. It is the centre of a continuous outflow of 
radiant energy, a very small portion of which is inter- 
cepted and appropriated by the earth, where- it is 
converted into other forms of energy. The investi- 
gation of the rate of this flow of energy and its 
time variations, the analysis of the total energy into 
its elements as that of a series of oscillatory move- 
ments of different periods and amplitudes or wave- 
lengths, and the problem of its distribution in its 
passage through the atmosphere and at the earth’s sur- 
face are each in little more than the initial stages. In 
some departments of the investigation-, as, for 
example, the laws of the absorption of the solar 
energy during its passage through the earth’s atmo- 
sphere, much work has been done, but with com- 
paratively little result. 

The appropriation of solar energy by the earth 
affects ^ it mainly in two ways, first, as a whole, 
determining or modifying its magnetic condition, and 
secondly, partially, affecting the atmosphere and a 
thin surface layer of the solid or liquid mass. Any 
variation in _ the flow of solar energy, periodic or 
irregular, will theoretically give rise "to correspond- 
ing changes in the earth’s magnetic condition and its 
atmospheric movements. The determination of the 
relations between the three classes of variation is 
on the ^ whole the most important . problem in this 
field of inquiry into the solar energy and its variations 
and effects. 

The first part of the problem, that is, the relation 
of the variations of solar energy (as manifested and 
measured by the observable changes in the number 
and extent of the sun-spots, prominences, &c.) to those 
of the magnetic condition of the earth shown by its 
action on a magnetised needle suitably suspended, is 
comparatively simple, as the earth appears to be 
similarly affected as a whole and throughout its whole 
mass. The variations are indicated as clearly and 
satisfactorily by an observatory in India or Australia 
as at Kew in England. There are undoubtedly local 
variations which may require to be eliminated in 
order to obtain the general variation. It has, how- 
ever, been conclusively established by observation.s in 
different regions that there is a general parallelism 
between the amount and extent of the magnetic vari- 
ation or disturbance and the number and magnitude 
of the sun-spots and prominences. The rule is, the 
larger the number of sun-spots the greater the amount 
of the magnetic variation and disturbance. The re- 
lation can, however,^ at the present stage only be 
considered as statistical, as it has not been estab- 
lished for single sun-spots. In other words, the 
observed outburst or sudden appearance of a single 
spot or prominence is not invariably accompanied by 
a terrestrial magnetic disturbance. Various reasons 
have been given for the failure of parallelism in 
detail. Hence all that can be inferred at the present 
time is that definite relations (of a statistical kind) 
of great importance have been obtained which more 
than justify the continuance of this branch of the 
inquiry, and make it desirable that the work of 
terrestrial magnetic observation and investigation, 
and of comparison with solar phenomena, should be 
maintained and if possible extended. 
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Numerous attempts, only very partially successful, 
have been made to establish similar definite relations 
between solar and terrestrial atmospheric variations. 
The South Kensington observatory has done much 
valuable work in this direction. It is, however, 
doubtful whether the results obtained by any of the 
investigators in this branch are generally accepted. 

The reasons for this very partial success are almost 
self-evident, and are due to the complexity of the 
problems presented by the movements of the atmo- 
sphere, more especially as modified by the presence 
of very varying amounts of aqueous vapour, the 
result of the processes of evaporation and conden- 
sation. The effects of the solar variation on the 
earth *s atmosphere are, in fact, distributed and mani- 
fested in very varying proportion between the 
different elements of observation, and the direct effect 
of a solar variation on one element may be followed 
by an opposite effect due to variation of another 
element, so that the final result may be opposite in 
character to the initial effect. Thus an increase of 
solar radiant energy would, if there were no increase 
of aqueous vapour amount, cloud or air movement, 
undoubtedly increase pressure and temperature. If 
these changes, however, give rise to increased vertical 
and horizontal movement, it is possible that as a 
later result pressure probably, and temperature 
possibly, might both be decreased below their original 
or normal level, and hence that the observed change 
might be the opposite to that of the direct effect of 
the original variation. Also there is another source 
of difficulty in this branch of the inquiry, due to the 
fact that in the case of some of the elements of 
observation a positive variation over a considerable 
area of the earth’s surface must necessarily be accom- 
panied with a negative variation of corresponding 
amount in some other region as part and parcel of 
the total change. The changes in these elements, 
taken over the earth’s surface, must either be com- 
pletely compensatory, as is probably the case for 
pressure, or partially compensatory, as is un- 
doubtedly the case for rainfall. 

It is also necessary to bear in mind that the instru- 
mental appliances for magnetical and meteorological 
observations are of very different orders of exact- 
ness. Magnetic instruments, more especially those 
for continuous autographic registration, are of great 
delicacy. Meteorological instruments are, on the 
other hand, much less delicate, and the most 
important of all from certain points of view, viz. the 
instruments for registering the direction and rate 
of air movement, are especially coarse, and their 
individual observations are necessarily affected w-ith 
large errors. 

The problem of the relations between solar and 
terrestrial meteorological variations is hence com- 
plicated and difficult. It evidently requires for its 
complete solution the collection and coordination of 
data for the whole of the earth’s surface, and the 
careful employment of statistical methods regulated 
by thorough knowledge of the physics of the atmo- 
sphere. 

The difficulties of_ the problem are great, and 
explain the comparative want of success of investi- 
^tors hitherto. It is, however, certain from 
theoretical considerations that there are definite re- 
lations, and that their determination is of great 
importance, equally from the scientific and the 
utilitarian point of view. 

The^ observational data for a more systematic 
investigation are now considered by many to be 
sufficient, if collected, compared, and discussed as a 
whole, to promise more satisfactory and valid con- 
clusions than have hitherto been obtained, and 
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perhaps a first approximate solution. This opinion 
found expression fully at the meeting of the British 
Association at Southport in 1903. Sir Norman 
Lockyer, director of the Solar Physics Observatory, 
South Kensington, read a report giving a summary 
of the results of previous investigations in “ Simul- 
taneous Solar and Terrestrial Changes ” to Section A 
of the British Association. The members of the 
International Meteorological Committee present at the 
meeting joined in the discussion, and it was decided 
that the time had arrived for joint and concerted 
action. A commission to act as a subcommittee of the 
International Meteorological Committee was formed 
to discuss meteorological observations from the point 
of view of their connection with magnetism and solar 
physics. The commission held several meetings at 
Cambridge in 1904 during the British Association 
week. Several additional members were added to the 
commission, which now includes the names of the lead- 
ing authorities in the three associated branches of 
science. 

The chief work of the commission at Cambridge 
was to lay down principles for the selection of the 
data required for comparison, and to arrange for the 
choice of stations and observatories from which it 
would be desirable to obtain data prior to entering 
into communication with the various organisations 
that it would be necessary to ask for assistance in 
the collection of data. 

• It has been arranged that a meeting of the com- 
mission shall be held in connection with the meeting 
of the International Meteorological Committee at 
Innsbruck^ in September. A number of important 
matters will there be considered. Amongst these are 
the final selection of magnetic and meteorological 
observatories from which data are to be collected, the 
mode of publication of the data received by the com- 
mission, and probably, also, of the methods to be 
employed in the work of comparison and discussion 
of the data. Hofrath Prof. Julius Hrinn has 
suggested^ for consideration a method of determining 
the variation of temperature during a sun-spot period. 
This will, it is hoped, lead to an interesting dis- 
cussion on the methods of investigation most suited 
and appropriate for the determination of the relations 
between solar and terrestrial phenomena. 


THE PROPOSED COLLEGE OF APPLIED 
SCIENCE. 

'T'HE appearance of the preliminary report of the 
■- Departmental Committee on the Royal College 
of Science and Royal School of Mines, which was pub- 
lished in our issue' of last week, brings us an important 
step nearer the realisation of an object after which 
men of science have long striven; the provision, that 
is, of a great metropolitan college — liberally endowed, 
handsomely housed, adequately equipped, and gener- 
ously staffed — designed amply to supply that higher 
technical instruction for which there has boon little 
provision hitherto, but upon which our well-fooing as a 
commercial and manufacturing nation ultimately 
depends. 

The report shows that the committee has been en- 
gaged wisely in determining what precisely the exist- 
ing facilities for instruction in applied science are, and 
in gathering the information necessary to decide what 
the new college should supply in addition to these, 
so as to place London, as the centre of the Empire, 
in a condition to compare educationally with Berlin, 
for example, or with many great American cities. It 
is unnecessary here^ to recapitulate the recommenda- 
tions of the commil’toe, but the special wisdom of 
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one or two of its conclusions cannot be insisted upon 
too earnestly or too often. 

The new institution must be in no sense parochial, 
nor must it be allowed to become merely metro- 
politan, From the beginning the design must be to 
give the college an Imperial character, and every 
means must be taken to encourage young men pos- 
sessed of the necessary qualifications, in whatever 
part of the Empire they may be, to attend its courses 
and avail themselves of the means offered by it of 
becoming familiar with recent advances in technology 
and with any branch of applied science in its highest 
form. 

The new institution must not be allowed to become 
merely another technical college on a larger scale — of 
technical institutes we have many already. The “ duly 
qualified students ’* referred to by the committee 
should have already received collegiate training, 
and have taken a degree. To quote the report : — 

Admission to these higher courses should be re- 
stricted to duly qualified students who, it is hoped, 
would be attracted from all parts of the Empire.” 
The public must be taught to estimate the success 
of the new institution, not by the number of its 
roll-call, but by the number of expert engineers of 
all kinds, of original technical chemists, of machine 
designers, and so on, who are trained within its 
portals. 

But besides being able to supply the future manu- 
facturer with the very latest results from the research 
laboratories of workers outside its walls, the new in- 
stitution, if it is to be really successful, must itself be 
an active centre of research. As the report says : — “ It 
is of the first importance that there should be no 
divorce between teaching and research in technology 
on the one hand and in pure science on the other,” and 
the new college must be as notable for its success in 
research in technology as for the ability possessed by 
its staff to acquaint the student with the findings of 
recent scientific work. Unless from the beginning 
the student feels he is under the influence of professors 
who are not only familiar with all the conditions of 
actual manufacture in its most successful form, but 
who are responsible also for the improvements in 
technical processes which win success, the institution 
will neither do the work expected of it nor win the 
confidence of our manufacturing magnates and mer- 
chant princes. Only that science — whether pure or 
applied — really lives which grows continually, and 
such growth without patient research is impossible. 
The new institution must above all things be the 
growing point of our national system of technical 
instruction. 

To fulfil these two functions — on which the report 
rightly lays very great emphasis — the staff of the 
Imperial college must be both numerous and the best 
available. In other words, the institution must of 
necessity be a costly one, judged, that is, from the 
standard adopted previously in this country for estim- 
ating educational expenses. But if properly selected 
such a staff will very soon show, by the results accom- 
plished, that generous expenditure on higher educ% 
tion is a remunerative form of national expenditure.' 
It is gratifying to find from the report that there is 
every prospect that a sufficient revenue will be eventu- 
ally forthcoming, in the provision of which funds the 
State will take its part. We learn from the Times 
that the Government has decided to allocate 2o,oool. a 
year to the college out of the Treasury subsidy for the 
’maintenance of the Royal College of Science and the 
Royal School of Mines, and that an intimation to this 
effect has been made by the Chancellor of the Ex- 
chequer to Mr. Haldane, the chairman of the Depart- 
mental Committee. 

There is every reason to hope that London will ere 
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long have at South Kensington a college of applied 
science which will be as much admired as the similar 
institution at Charlottenburg, and prove as useful to 
the industries of this country as the Berlin college has 
to those of Germany. 


NOTES. 

As the new buildings of the University of Sheffield 
were opened by the King at the time the present issue 
of Nature was being prepared for press, we cannot do 
more than record the fact, reserving a description of the 
buildings and an account of the opening ceremony for a 
subsequent number. 

The annual meeting of the Imperial Cancer Research 
Fund was held on July 5 at Marlborough House, the 
Prince of Wales presiding. Sir William Church moved 
the adoption of the secretary’s, superintendent’s, and 
treasurer’s reports, which was seconded by Mr. Tweedy. 
Mr. Henry Morris moved that the best thanks of the 
meeting be given to His Royal Highness for presiding, 
which was carried with acclamation. The Prince of 
Wales in reply alluded to the researches which had been 
carried out in the laboratories of the fund, and expressed 
his satisfaction that the committee had again secured the 
services of Sir William Church as chairman of the 
executive committee. 

The summer show of the Royal Horticultural Society 
was opened on Tuesday last, and will remain open until this 
evening. It is being held for the .first time in the grounds 
of Chelsea Hospital. The society appears to be in a very 
flourishing condition, more than 1000 new fellows having 
been added within the last few months. 

The Albert medal of the Society of Arts for 1905 was, 
on Wednesday, July 5, at Marlborough House, presented by 
the Prince of Wales, as president of the society, to Lord 
Rayleigh “ in recognition of the influence which his re- 
searches, directed to the increase of scientific knowledge, 
have had upon industrial progress, by facilitating, amongst 
other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea.” 

The French Association for the Advancement of Science 
will this year meet at Cherbourg. The session will extend 
from August 3 to 10. 

The summer meeting of the Institution of Naval Archi- 
tects will take place on July 19, 20, and 21 in the hall 
of the Society of Arts. The following papers will be 
read and discussed : — Tactics and Strategy at the Time 
of Trafalgar,” by Admiral Sir Cyprian Bridge, G.C.B. ; 
** The Ships of the Royal Navy as they Existed at the 
Time of Trafalgar,” by Sir Philip Watts, K.C.B., F.R.S., 
vice-president; ” The Classification of Merchant Shipping, 
illustrated by a Short History of Lloyd’s Register,” by 
H. J. Cornish ; ” Experiments with Models of Constant 
Length and Form of Cross Sections, but with varying 
Breadths and Draughts,” by Lieut.-Cql. B. Rota; “Ex- 
periments on the Effect of Depth of Water on Speed, 
having Special Reference to Destroyers recently Built,” 
by H. Yarrow ; “ Deductions from Recent and Former 
Experiments on the Influence of the Depth of Water on 
Speed,” by W. W. Marriner; “ The Failure of some large 
Boiler Plates,” by'j. T. Milton; and “A Comparison of 
the Performances of Turbines and Reciprocating Engines 
in the Midland Railway Company’s Steamers,” by W. 
Gray. 



252 


NATURE 


The London congress of the Royal Institute of Public 
Health will be held from Wednesday next, July iQ, to 
Tuesday, July 25, under the presidency of Sir James 
Crichton Browne. The meetings will take place at King’s 
College, Strand, and at the Polytechnic, Regent Street. 
In connection with the congress there will be an exhibition 
of sanitary and educational appliances at the Regent Street 
Polytechnic, and this will remain open until July 28. 

The British Medical Journal announces that a tuber- 
culosis exhibition, arranged under the auspices of the 
National Association for the Study and Prevention of 
r uberculosis, and of the Committee on the Prevention of 
Tuberculosis of the Charity Organisation Society, will be 
held in New York in November next. The object of the 
exhibition ■ is the education of the people. In addition to 
exhibits illustrating different phases of the tuberculosis 
problem, and especially the treatment of the disease, 
popular lectures will be delivered by specialists. 

The Long Fox memorial lecture for this year will, says 
the Lancet, be delivered in November by Dr. E. Markham 
Skerritt. 

M. Curie was last week elected a member of the Paris 
Academy of Sciences. 

The Mary Kingsley medal of the Liverpool School of 
Tropical Medicine has been awarded to Dr. Laveran, of 
the Pasteur Institute, Sir Patrick Manson, K.C.m’.G., 
F.R.S., and Col. Sir D, Bruce, K.C.b:, F.R.S. 

Lord Kelvin and Sir William Christie, Astronomer 
Rojal, were at the final meeting of the present .session 
pf the Optical Society made honorary members of the 
society. 

It is stated in Science that Prof. William Osier has 
been made honorary professor of medicine at the, Johns 
Hopkins University. 

PrrE president of the Board of Agriculture (the Right 
Hon. Ailwyn E. Fellowes) will distribute the diplomas and 
prizes at the South-eastern Agricultural College, Wye On 
Friday, July 21. , . ' 

We learn from the Royal Society that as an adjunct to 
the International Laboratory of Physiology on Monte Rosa 
a lower ^laboratory,, with a hostel, has been established 
at Col d'Olen. This lower laboratory is mainly intended 
for biological research, but it is understood that provision 
has also been made for the study of terrestrial physics 
and meteorology. The Royal Society has the permanent 
nomination to two posts, each of which includes a living 
room in the hostel, a bench in the laboratory, and the 
use of apparatus ; but the expenses of living and of special 
researches must be borne by the investigators. The labor- 
atory is especially connected with the University of Turin, 
but is under the immediate direction of a committee! 
Applications for nominations to the two posts referred to 
above may be addressed to the secretaries of the Royal 
Society, Burlington House, London, W. 

A Reuter telegram from Florence states that the in- 
struments of the Delle Quercie Observatory of that place 
recorded on Sunday last severe earthquake shocks as’ 
taking place in a distant country. 

The death is announced from Belgium of M. Elis^e 
Reclus, the French geographer, in his seventy-sixth year. 
At the University of Berlin he studied under the great 
geographer Karl Ritter. Having in 1851, because of his 
political opinions, to leave France, he travelled for six 
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years, visiting England, Ireland, North America, Central 
America, and Colombia. Returning to his native country 
in 1857, he contributed numerous articles on his travels 
to periodical literature, and published a small volume 
entitled “ Voyage a la Sierra-Nevada de Saint e Marthe.'” 
Later he wrote two books dealing r<'spcctiv(‘ly with the 
earth and the ocean. He began at Clarens, on the Lake 
of Geneva, the work of his life — the “ Nouvelle GcJjographie 
Universelle,” the first volume of which appeared in 1876. 
The work was issued in parts, and was completed in 1804, 
the whole occupying nineteen volumes. On the conclusion 
of this great task Reclus began another work dealing 
with the historical side of human development, i.e. with 
history as influenced by geographical conditions. He left 
this book, it is said, in a complete state, ready for 
publication. 

The death of Prof, Hermann Northnagel, of Vienna, 
in his sixty-fifth year, is announced. He made many 
co.ntributions to medical literature, and by these and 
his discoveries in regard to heart action he was w(*ll 
known in the medical profession. Prof. Northnagel was 
a corresponding member of the Royal Medical Society of 
this country. 

Many of our readers will be glad to learn that stops 
are being taken to raise a memorial to the late Prof. 
G. B. Howes, F.R.S. In the circular letter on the subject 
which has reached us it is pointed out that his death was. 
probably due most of all to overstrain occasioned by his. 
unsparing zeal in the acquisition of full and accurate 
knowledge and the undeviating readiness with which he 
imparted the fruits of his genius and learning, not only 
to his regular pupils, but to every association which asked 
for his assistance. It is proposed that the memorial shall 
take the form of an endtuvnu'nt fund for his widow and 
daughter. Subscriptions should be sent as soon as possible 
to the honorary treasunT, Mr. bb-ank (Visp, 17 Throg- 
morton Avenue, K.C'., marked r)n the c<;ver Howes 
Memorial Fund.’* We trust {h(‘r<‘ will bo a generous 
response to the appeal. 

A MEETING of ' memljers of the l^ssex Field CUub took 
place, by invitation of Lady Warwick, at Easton Lodge 
on Saturday last to inaugurate a photographic and pic- 
torial survey and record of Essex. 'J'he obj<*ct of the 
scheme is to make a permanent collection of photographs 
and other pictures of objects of interest, also maps, plans, 
and other documents, in order to give a comprehensive 
survey and record of all that is valuable and representative 
of Essex. The pictures, plans, &’c., will be deposit<^d and 
placed on view in the museum of the Essex Field Club at 
West Ham, and it is hoped that all the photographic 
societies and unattached photographers of the country will 
assist the committee in its work that its objtjct may 
be attained. 

. We are indebted to a correspondent for a copy of a 
.supplement to the Selangor Government Gacsette, dated 
April 28, containing a report from the district surg«‘on 
of Klang on “ the progre.ss of anti-malarial measures 
carried out at Klang and Port Swettenham,” in the 
Federated Malay States, during the past four years, from 
which we learn that in 1901 malaria was vei*y prevalent 
both at Klang and Port Swettenham, there being much 
swampy ground in which, as well as in wells, ditches, 
and pools, Anopheles wore found breeding. Active work 
was undertaken in the shape of tree felling, the clearing 
of undergrowth, the filling up of abandoned drains, the 
inauguration of a system of drains to carry off and prevent 
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the stagnation of rain water, the notifieation, and if 
necessary the removal to hospital, of cases of malaria, and 
the use of kerosene and the administration of quinine, with 
such marked success that at the present time malaria has 
practically, if not absolutely, disappeared from the places 
where the aforesaid measures have been carried out, while 
the remainder of the district remains much as it was. 
The report is a striking testimony to the value of the dis- 
covery by Major Ronald Ross. 

A COMMITTEE appointed some years ago by the labor- 
atory section of the American Public Health Association 
has recently issued its report on standard methods of 
water analysis. The committee in formulating the report 
has ascertained in a comprehensive manner the views of 
American analysts in regard to the bacteriological, 
chemical, physical, and microscopical examinations of 
water, and much cooperative work has been done in con- 
nection with the differentiation of species of bacteria. The 
need for greater uniformity in water analysis methods is 
universally recognised, and in the further standardisation 
of analytical and bacteriological methods in this country 
regard should be had to the report of the American com- 
mittee. The part dealing with the identification of species 
of bacteria would appear to be specially valuable. The 
report is reprinted from the Journal of Infectious Diseases 
(May). 

T,n connection with the Agricultural Education and 
Forestry Exhibition at the recent show of the Royal 
Agricultural Society there was a section devoted to 
meteorology, organised by the Royal Meteorological 
Society. One feature was a typical climatological station 
with all the necessary instruments; another was an ex- 
hibition of diagrams, maps, photographs, &c., illustrating 
the effect- of weather upon agriculture. Barometers, 
thermometers, rain gauges, sunshine recorders, &c., were 
also shown, and an address was given each day by Mr. 
W. Marriott on meteorology in relation to agriculture. 

We have received from the meteorological reporter to 
the Government of India (Dr. G. T. Walker) the Monthly 
Weather Review for November, 1904, and the Jlnniml 
Summary for 1903. In the Monthly Review the data are 
presented from two different points of view : — (i) the pre- 
valence and spread of diseases, and (2) their connection 
with agricultural questions. For this purpose India has 
been divided into two large groups of divisions, from 
what may be termed the medical and agricultural stand- 
points. The vastness of the area, and the number of tables 
that the discussions necessitate, are somewhat bewildering. 
The Annual Summary^ however, completes the discussion, 
and the aggregate data are presented in an elaborate but 
clear and able manner. From the agricultural standpoint, 
India is divided into 57 meteorological districts ; the 
tables show, for each element, the departures of the 
monthly and annual mean values for 1903 from the averages 
of past years, and the leading features are clearly illustrated 
by a series of carefully prepared charts. 

The English titles of the Journal of the Meteorological 
Society of Japan for May show that it contains several in- 
teresting articles, e.g. on the earthquake of April 15, the 
hot wind at Taito in Formosa, and others. Mr. T. Okada 
contributes a note in English on the relation between 
the pulse-rate and atmospheric pressure. The author 
quotes a table by Prof. Clayton, who made an ascent 
of Pike’s Peak in 1901 by means of the railway, and 
therefore without exertion, and Mr. Okada has calculated 
the atmospheric pressure at each station up to 4313 
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metres, from Hann’s simplified barometric formula. A 
glance at the table shows that the pulse-rate regularly 
increases with decrease of atmospheric pressure, and he 
gives a simple equation by the u.sc of which the actual 
and calculated values exactly agree. This formula shows 
that a decrease of 9 mm. of pres.sure cause.s an increa.se 
ol one beat of the heart per minute. 

We have receiv-ed a copy of the report and results of 
observations for the year 1904 at the Fernley Observatory, 
Southport. The work carried on at this institution is of 
considerable importance ; the observatory represents the 
coast district of the north-west of England, between Liver- 
pool and Fleetwood, while somewhat to the east is the 
inland observatory of Stonyhurst. All these stations, 
except, perhaps, Fleetwood, are equipped with complete 
self-recording instruments. The Southport Observatory 
undertakes, in addition to the usual work of a first 
order station, considerable experimental work con- 
nected with rainfall, evaporation, wind, &c., at various 
subordinate stations in its vicinity. It also publishes a 
useful table of comparative climatological statistics at 
health resorts and large towns. The tables show that at 
Southport the year 1904 was very dry, the rainfall being 
7-4 inches below the average. The maximum shade 
temperature was <S2°-4, on July ii, and the minimum 
22°-o, on November 27 ; the lowest radiation temperature 
was i3°-4, on February 29. The director is Mr. J. 
Baxendell, meteorologist to the Southport Corporation, and 
the chief assistant Mr. F. L. Halliwell, who, in connection 
with Mr. Baxendell and Mr. W. H. Dines, has invented 
.several large sensitive recording instruments which are 
now adopted at various important stations. 

The Board of Agriculture and Fisheries has received, 
through the Foreign Office, a copy of a despatch from 
the British Consul at Munich reporting that 200,000 eggs 
of a new kind of whitefish (Coregonus Albula) of the 
Salmonidm family, imported from Lake Peipus, in 
Russia, were hatched last year with excellent results at 
the fish-breeding station at Starnberg, near Munich- It 
is, the intention of the Bavarian Fisheries Society, under 
which the experiments have taken place, to continue trials 
for five consecutive years to the same extent as hitherto, 
in the hope that the fish first placed in the different lakes 
may have spawned by then. 

The Bulletin of the Johns Hopkins Hospital for May 
(xvi., ^o. 170) contains papers on various medical subjects 
and on cancer, &c., in , bitches. Dr. Hemmeter, in an 
article of considerable interest, discusses the history of the 
discovery of the circulation of the blood. He remarks that 
no less than six individuals have been credited with this 
discovery — Servetus by the Spaniards, Colornbus, Ruini, 
and Cesalpinus by the Italians, Harv'Cy by the English, 
and Rabelais by the French. ■ He then proceeds critically 
to survey the evidence for and against the claims of these, 
and also of Galen, Malpighi, and others whose anatomical 
discoveries were almost necessarily precursors of the con- 
ception of the blood circulation. Dr. Hemmeter finally 
concludes that the discovery of the circulation of the 
blood -was the work of almost a millennium from Aristotle 
and Galen to Harvey, but the one who first logically drew 
true consequences out of hundreds of years of preceding 
work, and upon whose broad intellectual shoulders all sub- 
sequent investigations rested, was William Harvey; and 
to-day, 328 years after his birth, we may side without 
reservation . with the. wprds of Bartholin : “ At. Harvey 0 
omnes applaudunt circulationis auctori.’* 
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Another mounted specimen of the great auk has just 
been sold to a Continental museum by Messrs. Rowland 
Ward for 400Z. There are, it is said, practically seventy 
known specimens, most of which are in State museums. 

Experimental work for the purpose of protecting the 
sugar-growing industry in the Sandwich Islands has been 
undertaken by the new owners of the group with character- 
istic energy, and we have before us the first issue of Entom- 
ological Bulletins published at Honolulu on behalf of the 
Experiment Station of the Hawaiian Sugar Planters’ 
Association. The present part is the first instalment of a 
series to be devoted to the homopterous insects commonly 
known as leaf-heppers (jumping relatives of the ordinary 
aphides, or plant lice) and their enemies, and treats of 
the minute parasites known as Dryinidae, by which these 
pests are themselves attacked. Attempts have been made 
to introduce foreign dryinids into Hawaii in order that 
they should assist in keeping down the leaf-heppers, but 
at "present with only partial success, owing to the fact 
that some of the introduced kinds do not prey on these 
insects. Any leaf-hepper attacked by a dryinid may be 
reckoned as good as dead, for even the contents of its 
head and eyes are mercilessly sucked dry by its uninvited 
“guest.” The truth of the old rhyme about “little fleas 
and lesser fleas ” is, however, forcibly emphasised in the 
case of these parasites, which are in turn attacked by 
what our American friends are pleased to call hyper- 
parasites. “How hardly the dryinid parasites,” writes 
Mr, R. C. L. Perkins, the author of the paper and director 
of the experiment station, “ are at times pressed by their 
various hyperparasites, we often observed. To cite one 
instance, from about fifty cocoons of several species of 
parasites obtained near Cairns, one solitary male alone 
emerged, all the rest being hyperparasitised, and similar 
observations were made in several localities.” 

Dr, Willis's annual report of the Royal Botanic 
Gardens, Peradeniya, Ceylon, for 1904 is chiefly devoted 
to the work connected with investigations in economic 
botany. As a new departure, the formation of a cotton 
experiment station in the dry region of north-central 
Ceylon, supplied with water from irrigation tanks, is of 
primary importance. The difficulty of clearing the land 
was enhanced by scarcity of coolie labour, but the soil 
is excellent, and the situation seems to be well suited to 
the production of Sea Island cotton ; rubber is also being 
experimentally cultivated in this region. In connection 
with rubber, the checking of the canker disease observed 
on two Hevea plantations and the high values obtainM for 
some samples of Castilloa rubber are of interest. 

Mr. E. P. Stbbbing contributes a note to the Indian 
Forester (May) on the satisfactory results which have been 
obtained by soaking bamboos in crude Burma petroleum 
in orders to keep off the boring beetles, specif of Dino- 
derus known as shot-borers. The article by Mh^-.G, H., 
Myers, a member of the Bureau of Forestry, on “ Forestry 
Education in the United States,” is noteworthy as in- 
dicating the aspirations which stimulate this and similar 
departments. The importance of practical training and 
of a knowledge of American requirements is emphasised. 

An hereditary abnormality in the human hand and foot 
and its relation to Mendelism form the subject of an 
article published in the papers of the Peabody Museum 
of American Archaeology and Ethnology (vol. iii., No. 3). 
The abnormality in question came under the notice of the 
author. Dr. W. C. Farabee, some years ago in Penn- 
sylvania, and consists in the suppression of one phalange, 
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or joint, in each of the fingers and toes, with the excep- 
tion of the thumb and great toe, which were abnormally 
shortened. The whole hand was extremely short and 
“ podgy,” and this feature was associated with shortness 
of bodily stature. Thirty-seven persons, all related, were 
affected with the malformation, which was inherited m 
accordance with Mendel’s law for five ^ generations. 
Although a tradition that every other child in the family 
had short fingers did not prove to be exactly true, yet 
almost precisely half the number of offspring displayed the 
abnormality. In one instance a regular alternation of 
normal and abnormal individuals continued until the eighth 
child. The total number of offspring descended from the 
original abnormal individuals is 69, of whom 33 are normal 
and 36 abnormal, distributed as follows in second gener- 
ation, 4 normals and 4 abnormals ; in third, 5 7 » 

in fourth, 7 and 9 ; and in fifth, 17 and 16. The case 
affords strong confirmation of the general truth of the 
Mendeiian doctrine. 

The general flbport of the Geological Survey of India 
drawn up by the director, Mr. T. H* Holland, F.R.S., 
shows that during the past year much valuable work has 
been done, and that results of scientific interest as well as 
of immediate economic importance have been obtained. 
Among advances of unusual scientific interest is the dis- 
covery of a new series of the remarkable family of elseolite- 
syenites near Kishengarh, in Rajputana, In economic 
work the department has kept in touch with the numerous 
developments of private enterprise in the mining of coal, 
gold, manganese ore and salt, and has demonstrated the 
existence of iron ores of industrial value. An interesting 
discovery is that India possesses a possibly valuable asset 
in the deposits of laterite, which cover considerable areas 
in the peninsula and in Burma, as it is shown that 
laterite often exhibits the essential characters of bauxite. 
The subject is dealt with exhaustively in the Records of 
the Geological Survey of India (vol- xxxii,, part ii.) by 
Mr. Holland, who gives analyses of the best samples which 
have so far been tested. These laterites or bauxites wi^re 
collected in the Madras Presidency, in the Central 
Provinces, in Central India, in Bengal, and in Bombay, 
and the percentages of alumina I'each as high as 67'88» 
In the same issue of the Records Mr, Holland publishes 
returns of the Indian imports and exports of mineral 
products in 1904. The export of 154,880 tons of manganese 
ore is a remarkable feature, and the rapid increase in the 
export of Indian mineral oil is also noteworthy. 

We have received from the Peruvian Government copies 
of Bulletins Nos. 22 and 23 issued by the Corps of Mining 
Engineers. The former is a monograph on the mineral 
resources of the province of Otuxco, by Mr. F- Malaga 
Santolaya. The province contains rich deposits of gold 
and silver ores and coal of good quality, as well as ores 
of copper, lead, manganese, and antimony. The second 
bulletin is a report of a commission on the Cerro de 
Pasco mines, signed by the chairman, Mr. C. E. Velarde. 
It contains a useful summary of the Peruvian mining 
law and a detailed description of the Cerro dc Pasco 
deposit, originally worked as a silver mine, but now with 
increasing depth yielding chiefly copper ore. 

The Sociological Society has issued a pamphlet contain- 
ing an address by Dr. James Bryce on the aims and pro- 
gramme of the society, together with the first annual 
report of the council and a list of members. The report 
outlines the circumstances attending the inauguration of 
the society, and enumerates the aims which it has in view, 
A brief account of each of the meetings held during the 
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year with which the report is concerned is given, and a 
•statement of accounts* supplied. Dr. Bryce points out in 
his address that the members of the society may be divided 
into three classes, viz. those who devote themselves specially 
and scientifically to the business of research in all those 
iines of inquiry which concern man as a social being ; 
those interested in sociology as educated and intelligent 
men ; and practical men who are not able to devote them- 
•selves entirely to scientific study, but have to deal with 
•sociological problems in the course of their daily life. 

The first number of a new periodical devoted to birds 
has just made its appearance at Cape Town. It is called 
the Journal of the South African Ornithologists' Unions 
and is the organ of the association recently formed under 
that name. Besides information relative to the new union 
and reports upon the proceedings of its fir.ct meetings, this 
number contains original articles upon South African birds 
by Major Sparrow, Mr. F. J. Ellemor, Mr. G. C. Short- 
ridge, and Mr. A. Roberts. The journal is edited by Mr. 
W. L. Sclater (the president of the union). Dr. Gunning, 
and Mr. Bucknill, and will appear at irregular intervals, 
** when sufficient matter has been received.” 

Many inquiries having been made for part ii. of the 
Museum Bolteniamim, 1798 (which relates to Mollusca, 
and is very scarce), it has been decided to reproduce a 
few copies by photographic fascimile from the Crosse copy 
now in the British Museum (Natural History), and to 
sell the same at 2I. per copy if a sufficient number of 
subscribers, ' be forthcoming. The work, if issued, will be 
produced '^nder the supervision of Mr. F. W. Reader. 
Those wishing to subscribe should apply to Mr. E. R. 
Sykes, 3 Gray’s Inn Place, Gray’s Inn, London. 

The Journal of the Royal Sanitary Institute (vol. xxvi., 
No. 6) is ffiainly devoted to housing problems. Mr, Turton 
introduces a discussion on re-housing tenants dispossessed 
from insanitary property, Dr. Louis Parkes a second on 
housing in mansions let as flats, and Dr. Robertson a 
third on certain aspects of the housing problem. 

The Psychological Bulletin (vol. ii., No. 6) contains a 
report of the proceedings of the north central section 
of the American Psychological Association, a paper by 
Raymond Dodge on the illusion of clear vision during 
eye movements, various reviews, notes, &’c. 

A SECOND edition of the “ Key to the Classifications of 
the Patent Specifications of France, Germany, Austria, 

; Norway, Denmark, Sweden, and Switzerland in the Library 
of the Patent Office ” has now been published at the 
; Patent Office. The price of the “ Key ” is 6 d. 

Mr. John Murray has just issued the ninth edition of 
Mr. Edward Whymper’s guide to “ The Valley of Zermatt 
and the Matterhorn,” and the tenth edition, of his guide 
to ‘‘ Chamonix and the Range of Mont Blanc.” The price 
of each volume is three shillings net. 

We have received from Messrs, Hurst and Blackett a 
copy of a map of Lhasa drawn to a scale of 4 inches to 
a mile. The map is based on the survey in 1904 of 
Captain C. H. D. Ryder and Captain H. M. Cowie, with 
a few additions by Mr. Perceval Landon, 

The first of a series of illustrated papers by F. J. 
Sprague on ” The Electric Railway ” appears in the 
Century Magasine for July; it gives many interesting 
particulars of the early experiments made in electric 
traction. 
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The articles contained in the Bulletin of the Johns 
Hophins Hospital for June (vol. xvi.. No. 171) are all of 
considerable medical interest, and comprise papers on 
the aetiology and pathogenesis of pernicious anaemia, by 
Dr. Bunting, on recurrent phlebitis, by Dr. Briggs, on 
heart block in mammals, by Dr. Erlanger, &c. 

Messrs. Gurney and Jackson announce the preparation 
in three volumes of a translation by Dr. C. A. Keane of 
Lunge’s “ Technical Methods of Chemical Analysis,” 

We are asked to state that Mr. C. S. Sargent’s ” Manual 
of the Trees of North America (exclusive of Mexico),” 
which was reviewed in our issue for June 29 (see p, 197), 
is published in England by Messrs. Archibald Constable 
and Co., Ltd., 16 James Street, Haymarket, and that its 
price is 25s. net. 


OUR ASTRONOMICAL COLUMN, 

July and August Meteors. — ^We have now nearly 
arrived at what is the most interesting period of the 
year for the meteoric observer. With skies often clear, 
with the air at an agreeable temperature, and with meteors 
visible in more than usual abundance, success is 
promisingly offered to everyone who practically enters upon 
the study of this important and complicated branch of 
astronomy. 

In the previous months of May and June, with their 
strong twilight and a scarcity of meteors, there has been 
no special inducement to observers, but after the third 
week in July the nights will become perceptibly darker, 
early Perseids will begin to manifest themselves, and many 
Aquarids will probably appear towards the close of the 
month from a radiant at 339°-io°. Active showers in 
Sagittarius, Pegasus, Draco, Cygnus, Cepheus, Andromeda, 
and Cassiopeia will also be observed, but the radiant 
points will be more remarkable for their variety and 
number than for striking activity in individual cases. 

It is an interesting feature in observations at this time 
of the year to watch the Perseids from their earliest 
arrivals (about July 15) to their most belated apparitions 
(about August 21), and to trace the motion of the radiant 
point towards the E.N.E. In the following table the 
position of the radiant is given for every i:hird night : — 


Date 

Radiant 
a 8 

Date 

Radiant 
a S 

July 18 

l8'’*0+S0*I 

Aug. 5 ... 

- 3 i 6 + sy 7 

» 21 

20*8 + 5I'1 

„ 8 ... 

... 4I-S-I-S6-S 

» 24 

23-8 + SZ-2 

II ... 

- 4S'7-t-sri 

„ 27 

27-1+53 -2 

„ 14 .*• 

... 50-0+57-7 

„ 30 

30-5+54-1 

„ 17 ... 

... 54-4+58-2 

Aug. 2 

33-9+55-0 

„ 20 ... 

... 58-9+58-7 


Moonlight will not much interfere with observation 
during the period from. July 25 to August 9, At the 
time of the Perseid maximum (either on the morning of 
August 12 or 13) the moon will set as follows : — 

h. m. 

Thursday, August 10 1252 

Friday, August ii ... 13 45 

Saturday, August 12 1445 

The moon will be increasingly gibbous, and though many 
meteors will doubtless be exhibited before moonset, it will 
be very advissable to count the number visible in the dark 
sky after our satellite has gone down, and particularly on 
the last two dates mentioned above, as the maximum is 
likely to occur between 2h. and 3h. 30m. a.m. when the 
radiant is high. 

To give anything like a comprehensive list of the radiant 
points visible in July and August would require a large 
space, and is, moreover, unnecessary, a pretty complete 
summary of them having been published in Astronomische 
Nachrichten, No. 3874, for 1903 June 3. 

The Formation of the Martian Snow-caps.— A short 
note communicated by Prof. W. H, Pickering to No. 6, 
vol. xiii,, of Popular Astronomy states that on examin- 
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ing a number of photographs of Mars, which were secured 
with the 1 1 -inch Draper telescope during the period March 
31 to April 30, it was seen that no snow-caps properly 
so-called appeared until April 23. The photograph of 
March 31 showed clouds on both the terminator and the 
limb, but no polar caps. On April 23 a clearly visible 
and extensive light area appeared at the southern pole, 
but was not bright enough for snow, rather resembling 
an extensive region of clouds. A very small light area 
appeared near to the northern pole on April 15, but was 
only seen with difficulty. A visual examination with a 
24-inch reflector revealed the southern polar cap on April 
30 as extending far towards the north in long. 340°. 

Prof. Pickering thinks that when the clouds disperse 
snow will probably be revealed lying in their place. He 
also contends that the observed seasonal colour-changes 
from brown to green on such features as the Mare 
Erythn'eum is the surest evidence of the existence of 
vegetation on Mars. 

Recent Observation of Eros. — From an equatorial 
observ^ation of Eros on June 12, in which the planet’s 
position was referred to that of 5 Capricorni, Prof. Millose- 
vich determined the following position : — 

(1905 June I2d. T4h. 32m. 24s. M.T. Rome). 

a (app.) = 2ih. 48m. 4174®* 5 (app.)= - id® 41' 35''*3 

(Astronomische Nachrichten, No. 4029.) 

.Standard Time in Various Countries. — ^An interesting 
and useful summary of the present status of the use of 
standard time the world over is given in appendix iv., 
vol. iv., of the Publicaiions of the U.S. Naval Observatory. 
The director of the observatory, Rear-Admiral Chester, 
has prepared various tables in which he shows the 
relation of the standard time employed in each country, 
state, or colony, to the meridians of Greenwich and | 
Washington. In the first table is given a summary of 
nations that use standard time, and it shows that, of the 
thirty-six nations specifically mentioned, twenty employ 
Greenwich time as the basis of their systems. The areas 
and population concerned in these twenty nations form a 
very large majority of the totals, and of the remaining 
sixteen no two agree. This Mr. Chester regards as a 
powerful argument in favour of the adoption of a universal 
time system. 

Other tables show in detail the present status of the 
time systems employed in a large number of localities, 
and enumerate the dividing lines separating those con- 
tiguous areas in which different .standards are in use. 

Harvard College Observatory Annual Report. — In 
the forty-ninth annual report of the Harvard College 
Observatory Prof. E. C. Pickering, dealing with the year 
ending September 30, 1904, gives a brief outline of the 
progress made in each of the many and various researches 
which are being carried out at that observatory. 

Variable stars and asteroids were photometrically ob- 
served, with the polarising photometer, by Prof. Wendell, 
who, inter alia, found that the asteroid [7] Iris varies 
about one-quarter of a magnitude in a period of 6h. 12m, 
The measurement of all the Durchmusterung stars in 
zones 10^ wide at intervals of 5*^ was continued with the 
12-inch meridian photometer, and the observations of many 
of the zones are now practically complete. 

543 photographs taken with the ii-inch Draper telescope 
brought the total number secured with this instrument up 
to 15,030, and 1 1 16 photographs were secured with the 
8-inch Draper telescope, raising the total up to date to 
32,094. It is proposed to extend this work to the spectra 
of the fainter stars by giving exposures of sixty minutes’ 
duration arid using only one prism. Many objects having 
peculiar spectra were discovered by Mrs. Fleming during 
the examination of the Draper photographs. 

The Boyden and Bruce telescopes were employed con- 
tinuously, and from the examination of the long-exposure 
chart plates Prof. Frost discovered many new nebulae, S:c., 
including 203 nebulae in Virgo where the Dreyer (N.G.C.) 
catalogue mentions only 58. 

The meteorological observations were continued at the 
Blue Hill Observatory, kites being employed on fourteen 
occasions. The average maximum height reached by the 
kites was 7750 feet above sea level, the maximum altitude 
attained on one occasion being 14,660 feet. 
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THE ACADEMIC SIDE OF TECHNICAL 
TRAINING A 

TT is not so very long ago that enginoexs, at any rate, 
became willing to recognise that tocluiical training had 
an academic side at all. Almost the first, and still un- 
doubtedly the greatest, representative of th(‘ acadc'iiitc 
side of our profession was the late W. J- Macquorn 
Rankine, who, after eighteen years of practical engmoer- 
ing experience, became professor of engineering in (dasgow 
in 1855, and held the chair until his death in 1872, and 
some of whose pupils have occupied, and now <)ccupy, very 
high positions in the profession for which he did so much. 
pShaps it may be said that Rankine was by nature rather 
a physicist dealing with engineering probhiins than an 
engineer (in spite of his love for the “ threc-foot rule' *> 
dealing with engineering problems. But only th()s(‘ of us- 
w’ho have had occasion carefully to study his work from 
the point of view of trying to teach subjects similar to his 
can ever know what an extraordinary physicist he was. 
But up to the years 1870 and 1880, Rankine’s pupils and 
their contemporaries were not yet old enough to influence 
the body of the engineering profession, and there still 
existed a oronounced dislike on the part of an (mornious. 
number of'engineers to anything academic, a dislike which 
can hardly be realised now by those who see the various 
professional bodies vieing with one another in their 
endeavours to ensure that their members shall have a 
proper and complete scic'ntific training. 

Now all the great engineering societies have recognised' 
formally that no engineering training is comtffetc without 
its academic side, and a very important committee, consist- 
ing of delegates from the five great engineering societies, 
with Sir William White as president, has been at work for 
some time, formulating their ideas as to the naliire of 
the qualifying training, and going so far as to formulate' 
also ideas as to the pndiminaVy education^ of young 
engineers before they commence their lu'adinnic training. 

I do not wish* — rather T do wish vcM’y much, hut it is not 
my subject to-day — to enter upon the very thorny questions 
involved in what that preliminary education ought to be 
according to th(! notions of a grown-up <‘ngin(‘(‘r. ^ 1 wilt 
say, however, for it is no s(‘cret, that communications 
received from many headinast<*rs of our great schools, 
while not going so far as some of us wouhl like, y(‘t 
quite astonishingly radical in their ideas as conqiarc'd not 
only with thirty, but even with fiflcMMi years ago. 

As to the general trend of our academic training, 1 think 
we engineers are entilhri to say that it should be so 
arranged as best to train thi^ best engine(‘rs. I put it m 
this way because I mean it to be understood that while- 
on the one hand the best engineer is c(‘rtainly not the- 
man who knows his own businc.ss only and narrowly ; on 
the other hand, I think we are entitled to d(‘mand that* 
the engineer should not be looked upon as the mere hye- 
product of the training, but as the chief result to which 
other things are to be subordinated. I think that 
University College is not likely to fall into this mistake, 
but the point has really to be kept in mind in cases where, 
as here, the engineering education is only om^ branch of 
the wide range of education covered by the whol(‘ work 
of a university college. 

In saying this, however, T particularly do not mean that 
the academic training of engineers should be laid^ out 
exactly on superficially utilitarian lines. The idea of giving 
a young man ju.st as much mathemalics, just as much 
physics, or just as much chemistry as the mininuini that 
he can professionally require, is not only pernicious, but 
absolutely fallacious. T am sure that th(‘ only way of 
knowing a subject up to a certain point in such a fashion 
that, up to that point, it can be thoroughly utilised, is to 
study the subject up to a point very much furth(‘r advanccjcl. 
It is not at all a valid objection to the teaching of any 
particular point in mathematics or physics that it is more 

1 Abridjred from an Address delivered before the Union Society of TTni- 
ver.sity College, London, on June 29, by Dr. Alex. B. W, Kennedy, F.R.S. 

3 Some talk of millimetres, and some of kilogramme.s, 

And some of ddcilitree, to measure beer and dram.s ; 

But I'm a British workman, too old to eo to school ; 

So by pounds I’ll eat, and by quarts I'U drink, and I’ll worit by my 
three-foot rule.” 
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complicated or more advanced than anything which the 
•engineer will be likely to require. That, in itself, is not 
an obj'ection at all, because, as 1 have said, it is impossible 
really to master a scientific subject up to a certain, often 
very elementary, point without having at least a superficial 
knowledge of a much greater extent of the subject. But 
it is desirable, indeed necessary from our point of view, 
that the advanced work in purely scientific subjects should 
be specially chosen so as best to deepen and make certain 
the knowledge of the earlier work. This may be, and 
almost certainly is, a very different thing from choosing 
it so as ^ to form the best basis for still further study of 
the particular science in question. In this connection I 
must point out — at least as my opinion — that it is a 
mistake to consider that there is only one mathematics or 
one physics, and that either the preparatory work or the 
whole teaching must necessarily be the same for everybody 
— for the man who is to devote himself to engineering, or 
for the man who intends to spend his life in physical 
work. For instance, I think an engineering* student may 
be allowed to take for granted that A times B is equal to 
B times A (he is always quite prepared to believe it), and 
that it is perfectly reasonable to make to him dogmatic 
^ind probably in a sense erroneous, statements as to atoms 
(let us say) or as to the ether, without any of the qualifi- 
cations which would be necessary supposing the atoms 
.and the ether were to form the basis of the man’s future 
■studies. 

It is no doubt a noble conscientiousness which some- 
times prevents a man, who is in the front rank among 
men of science from making to his students, as quite 
general, statements which he knows to be true only with 
qualifications or limitations. But the case is one in which 
■often the general statement, given with authority, will 
really give the student a truer conception of the facts 
than a more accurate statement which is guarded by 
reasoning and explanations which he (that is, the student) 
cannot understand, and will almost certainly misunder- 
stand. As a writer in Nature put it a few days ago, re- 
ferring to the theory of quaternions, “ the truth is that 
very few students are able to appreciate to the full an 
absolutely logical argument until they have a certain 
amount of practical knowledge imparted to them more or 
less hy authority,*' 

There is one matter in connection with the teaching 
both of mathematics and physics to engineering students 
which I think might well be emphasised more than is 
generally the case. Whether it is desirable that it should 
be emphasised in dealing with the general student I do 
not venture to say. I mean the point that the answer to 
any question can only be as accurate as the data of that 
question. ^ For the ordinary examination question in 
mathematical physics it is necessary and unavoidable to 
presuppose certain data which in real life are absurd and 
impossible. In the ordinary everyday questions of engineer- 
ing there is nothing more misleading than to take for 
granted the data of the examination paper, and a very 
great deal of the disrepute into which mathematical work 
had fallen at one time among engineers was due to the 
fact that although the average student was able to use 
his methods rightly, he was unable to perceive whether 
they led him to a right result. I think it must be 
possible, even if it is not exactly easy, to point out to the 
student the extent to which the accuracy of his answers 
is influenced by the assumptions which he makes. 

It is, I am afraid, too often presumed that the method 
of working out the answer is the chief thing ; perhaps it 
may be from some particular point of view. But for our 
purposes, foolish as it may sound, the method of working 
■out the answer is only secondary ; the answer itself is the 
chief thing, and we really must have that answer right 
when it fin4s itself translated into steel or stone. We 
w’ould much sooner have a right answer got by an im- 
perfect method than a wrong answer got by the best 
method in the world. And an answer may be wrong in 
two ways; it may be wrong because the data are in 
themselves wrong, that is to say, inapplicable to the par- 
ticular case, or it may be wrong by being stated in a form 
much more accurate than the real data will allow of, as 
when we find the indicated horse-power of engines given 
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to six significant figures, when we know perfectly well 
that the fourth must always be doubtful. 

It would be most useful if our scientific professors 
would discuss these points with their students and show 
them specially the extent to which the methods and 
theorems of the mathematician and the physicist may be 
properly applied when the only data available for the 
problems are such as actually are found in practice. It 
is hardly fair to leave the engineering professor to tell 
his pupils, cr to leave the engineer to tell his assistants, 
that the methods they are using are quite inapplicable, 
and the results which they are getting obviously in- 
accurate. This is in every way inadvisable, and may 
lead the otherwise guileless student to discount all his 
teachers instead of only one. Every scientific experimenter 
knows that it is often the most difficult part of his work 
to say how alterations in data or want of knowledge of 
accuracy in data may affect the result, and I should like 
much to see this matter systematically dealt with by the 
teachers who have actually to do with the scientific or 
theoretical treatment of the questions concerned. If they 
have any doubt as to what is the general nature of the 
complex engineering questions which have to be solved, a 
letter addressed to any engineer in Westminster would 
bring them the fullest information. But happily most of 
the university colleges now have engineers on their Senates, 
so that the information can be had without going outside 
their own walls. 

As to the more advanced part of engineering teaching 
in colleges, I want to put forward an idea that I have 
more than once had occasion to express. I should much 
like to see the development of some such connection 
between old and distinguished students of a college, who 
become later on older and more distinguished engineers, 
and the college at which they have studied or some other 
college, as exists in the similar case of the medical pro- 
fession. My suggestion is that to get the full benefit from 
its best pupils, a college should, if possible, keep in touch 
with them after they have left it. A few years after they 
have left college, and when they have fairly got into the 
.swim of professional work, but before they have so much 
lo.st touch with the difficulties of their college days that 
they no longer appreciate the student’s point of view, 
they might be made to help in teaching by giving lectures 
on the special branches of engineering with which they 
were specially and actively familiar. They should do it 
before they have forgotten what they formerly learnt, or 
have had it driven out of their heads by the pressure of 
other ideas, and while college methods and points of view 
arc .still familiar. They would be men still making their 
way in their profession, still, let us hope, full of enthusiasm 
for their work, and certainly they would be daily finding 
out the differences between actual and academic problems. 
Teaching of this kind could in no way replace the general 
preliminary teaching of engineering subjects in the college, 
which must continue to be given, as it is given now, by 
a professor or professors, the bulk of whose time is spent 
at the college, and who are thoroughly in touch with all 
the students. 

I confess that I hope a time will come when in any case 
professors of engineering will not remain permanently 
in academic harness, but will come out and take their 
place^ — a most important one — as colleagues among the 
active and leading engineers of the country, and will look 
upon such' a position as that which they ought to reach 
rather than a solely academic position, however eminent. 
But, in addition to the work of the permanent professor 
or professors, I believe that old students coming back 
in the fashion I have indicated, not in one only, but in 
several branches of engineering, and giving short courses 
of special lectures to third year students, would very much 
help both the students and the rest of the teaching staff. 
The arrangement would also have the very great 
advantage of bringing about a closer and warmer con- 
nection between the men who are at work in their pro- 
fession and the colleges where they were trained. It 
would also help to keep the colleges themselve.s in that 
actual and continual touch with engineering things^ and 
ideas which is so absolutely essential for their continued 
usefulness. 
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It will be noticed that the scheme 1 have outlined is 
closely analogous to the system already general in con- 
nection with medical training, where the lecturing and 
professorial staff on the technical side consists almost 
entirely of old students (occasionally from other colleges) 
who arc beginning to make ' their way professionally, or 
who, by the time they have become professors, have 
actually made their way to the highest ranks of their 
profession. 


HARVEY AND THE PROGRESS OF 
MEDICAL SCIENCES 

A FTER some introductory remarks, Dr. Roberts re- 
f erred to Harvey’s work, and especially to his great 
discovery of what is commonly spoken of as the “ circu- 
lation of the blood,” though his published treatise is really 
on the “ movements of the heart and of the blood.” 
He re-affirmed their implicit belief in the absolute priority 
of Harvey’s claim to this discover}*, and spoke of its 
magnitude and far-reaching effects, which had been de- 
scribed in various and glowing terms, in no way ex- 
aggerated. Nor must they forget the formidable difficulties 
under which Harvey carried out his inv'estigations ; • the 
profound errors which he had to combat and overthrow, 
and the confusion he had to clear a-way; his indomitable 
perseverance; and the masterly yet courteous manner in 
which he disputed and ultimately overcame the objections 
which had been raised against his views. 

The orator then gave an outline of Harvey’s career, 
dealing more especially with his association with the 
College of Physicians, where he held ^ the position of 
Lumleian Lecturer from 1615 to 1656, in the very first 
course of lectures presenting a detailed exposition of his 
views concerning the circulation of the blood, which con- 
tinued to form one of his subjects for several years. In 
the deed by which Harvey conveyed to the college his 
estate, he laid down three definite and distinct injunctions 
or instructions as to the subject-matter of the oration, 
which it was their duty to follow. The first injunction 
is that “ there shall be a commemoration of all the bene- 
factors of the said College by name and what in particular 
they have done for the benefit of the said College, with 
an exhortation to others to imitate these benefactors and 
to contribute their endeavours for the advancement of the 
society according to the example of those benefactors.” 

Dealing with this injunction, Dr. Roberts first mentioned 
individually Harvey himself; Thomas Li nacre, the prac- 
tical founder of the College of Physicians; and John Cains. 
He then considered generally as benefactors those who 
had held high office, alluding specially to that of Presi- 
dent ; those who had founded lectureships, or had given 
endowments for prizes, medals, or scholarships; those who 
had contributed to the library or to the general funds ; 
and those who by their professional or scientific attain- 
ments and achievements, as well as by their high personal 
character, general culture and scholarship, and intellectual 
and moral qualities have shed unfading renown and lustre 
upon the College of Physicians. 

In discussing the second injunction, namely, to ** exhort 
the Fellows and Members of this College to search and 
study out the secrets of nature by way of experiment,” the 
orator made a passing allusion in favour of vivisection, 
claiming for this method of investigation the cordial sup- 
port of the medical faculty as a whole, with comparatively 
few exceptions. After referring lo what the College had 
done as a body in advancing scientific research, he enlarged 
upon the great activity and promising a.spects of modern 
research, more particularly in relation to subjects con- 
nected with the medical profession, and expressed his 
belief that Harvey would be amazed and fully satisfied 
were he to come on the scene at the present time, and 
realise the extent and thoroughness with which his exhort- 
ation is being carried into effect in all directions. Dr. 
Roberts then gave an abstract of what he had prepared 
for the oration with reference to the progress of know- 


I Abstract of the Harveian Oration delivered at the Royal College of 
Physicians on June ai by Dr. Frederick T. Roberts. 
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ledge and practice in connection with the circulatory system 
sin?e Harvey’s time, and the methods by which it had been 
brought about. He also directed attention to some of the 
more prominent examples of the beneficial results on an 
extensive scale of scientific and practical research, an<l 
alluded specially, as being closely connected with the 
circulatory systJin, to the ‘‘brilliant victories” which had 
been achieved against malaria in various parts oi the 
world, many of them forming an integral part of this vast 
Empire. While paying a tribute of respect and admiration 
to all those who at the risk of life and health have gone 
forth to dangerous climates to study and fight agam.st this 
and other tropical diseases, Dr. Roberts mentioned specially 
Dr. J. E. Dutton, the latest “ martyr of science,” as he 
had been aptly called, whose lamented death recently 
occurred on the Congo, where he had gone to study sleep- 
ing sickness on behalf of the Liverpool School of J ropical 
Medicine. He expressed on behalf of the college their 
deep sense of the great services which Or. Dutton had 
rendered to the medical profession and to humanity, their 
profound regret at the premature cutting otf of such a 
valuable life and promising career, and their heartfelt 
sympathy with his bereaved family and friends. 

' The orator concluded as follows :--The last and most 
agreeable duty laid upon me by Harvey’s direction is to 
“ exhort the Fellows and Members, for the honour of the 
profession, to continue in mutual love and affection among 
themselves, without which neither the dignity of the 
College can be maintained, nor yet particular men reccivi^ 
that benefit by their admission into the College which they 
might expect, ever remembering that concordia res parvae 
crcscunt, discordia niagnae dilahunturV* With regard to 
the future position and reputation of this college in relation 
to scientific research and the progress of medicine, there 
can be no doubt or misgiving when we see amongst our 
younger fellows and members so many who are endowed 
with great abilities, who are full of energy, intellectual 
vigour, and enthusiasm in their w'ork, and whose achieve- 
ments have already brought them into conspicuous promin- 
ence and, in some cases, into the foremost ranks of our 
profession. May we not confidently hope that they will 
also ever keep in mind Harvey’s last exhortation, and 
unflinchingly strive to maintain the high standard of 
character and conduct which he has plai'od before them ? 
But should they at any time feel the need of an example, 
a .stimulus, or an inspiration, let them steadily (lx their 
attention and thoughts upon the personality, the' life, and 
the work of oiir “immortal and beloved Ilarvoy,*’ whom 
it is our privilege and pride and happiness to commemorate 
on this anniversary. ' 


HIGH TEMPERATURE RESEARCH ON THE 

FKTSPARS. 


A n elaborate investigation , of the melting points of the 
felspars, devised and carried out by Messrs. Day 
and Allen in the physical laboratory of the United States 
Geological Survey, lis described in a memoir just received.* 
The geological importance of laboratory research at high 
temperatures was strongly urged by the late Clarence King 
and Dr. Becker,, and the well known work of Dr. Carl 
Barus has already furnished petrologists with a number of 
valuable data. The laboratory, discontinued in 1892 ^ for 
want of funds, has been re-established by the c.xertions 
of Dr. Becker, and the piece of work befon,^ us has been 
in part subsidised by the trustees of the Carnegie 
Institution. 

The authors de.scribe in clotail, for the licnetit of other 
e.xperimenters, the thermoelectric method by which they 
have been enabled to measure high temperatures with an 
error of not more than one degree. It was also found 
necessary to adopt some method „of determining the instant 
of melting (where .such exists) independently of the 
personal judgment of the operator. It appears that in 

1 “The Isomorphism and Thermal Properties of the Felspars.’^ Part i. 
Thermal Study. By Arthur T.. Day and E. T. Allen. Part ii. Optical 
Study. By J. F. Iddings. With an introduction by George F, Becker. 
Pp. 95 ; xxvi plates. (Washington, 1903.) 
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such minerals as the felspars the viscosity of the fused 
substance may be of the same order as the rigidity of the 
solid crystal approaching fusion, so that there is to the 
eye no abrupt change. The discordance between the results 


temperature is to be regarded as a superheated solid or as 
a liquid crystal, in which deorientation is prevented by 
extreme viscosity. 
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Fig. X.— Tabular Crystals of Bytownite from Middle 01 Crucible. 

Isomorphism and Thermal Properties of the Felspars.”* 


of different experimenters is largely attributable to this 
fact. The method followed was therefore to plot as a 


numerical results obtained. The general con- 
clusions arrived at are of great importance. The 
melting point curve for the lime-soda-felspars, 
as well as the curve of specific volume, is con- 
tinuous, and not very different from a straight 
line, and wc have almost conclusive proof that 
this group of minerals forms a truly isomorphous 
series. Further, it belongs to type i. of Bakhuis 
Roozeboom, the melting point falling steadily 
from one end of the series to the other. Here a 
further point of interest arises. According to 
theory, the crystals first formed from the fused 
mass should be richer in anorthite than the liquid 
from which they separate, and should contain 
an increasing proportion of albite as crystallisa- 
tion proceeds. Day and Allen, however, verified 
in several cases that their crystals had the same 
composition as the mother liquid. This can only 
be due to undercooling, the beginning of crystal- 
lisation being deferred until the temperature had 
fallen below the range proper to normal crystallisation. 
Those natural rocks in which the felspar crystals show a 


From “The 


curve the relation between temperature and time, and to ! zoned structure (the outer zones richer in albite) must have 


note the place where a change in the shape of the curve 
indicates an absorption of latent heat. To avoid 
the disturbing influence of impurities, the 
Kt^veral felspars to be examined were prepared 
artificially. Thin slices of the crystallised pro- 
ducts were studied optically by Prof. Iddings, 
and they are illustrated in the memoir by a 
serif ?s of beautiful plates. 

Anorthite was the felspar most easily crystal- 
lised, and its curve gave a sufficiently sharp 
melting point at 1532®. Other varietie.s e.x- 
amined had the compositions Ab^Ana, Ab^Ana, 

AhjAn^, AbaAn^, Ab^Anj. These gave progres- 
sively lower melting points ; but it was found 
that, in passing from anorthite towards the 
albite end of the series, viscosity rapidly in- 
creases and obscures the phenomenon of fusion, 
the break in the curve of heating becoming for 
Ab.,An^ a barely perceptible deviation. For 
albite, and also for orthoclase, the method fails 
to give any result, and in a certain sense it may 
be said that the alkali-felspars have no melting 
point. In this connection, a special scries of 
experiments gave some remarkable results. A 
small fragment of crystalline albite, embedded in 
albite glass, was heated to 1200® and slowly 
cooled. Thin slices showed that the crystal had 
melted to a glass only along cleavage and other 
cracks. The experiment was repeated with 
higher temperatures of heating up to 1250°, and 
it was found that, though the lanes of glass 
encroached more and more* upon the' crystal, con- 
siderable relics of the latter were still left, pre- 
serving undisturbed their original orientation. 

It thus appears that a mineral like albite,^ 
melts to an ultra-viscous liquid, may be maintained ■ for 
half an hour at a temperature well above its normal 
melting point without being completely fused. It seems 
doubtful whether the crystalline substance at such a 
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crystallised without undercooling, and, indeed, their felspars 



Fig. 2.— Spherulite of Plumo.se Bundles of Prismatic Cry.stals of Labradorhe. 
“ The Isomorphism and Thermal Properties of the Felspars.” 
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which 


must have been formed within a certain range of tempera- 
ture, which "can be more or less closely determined. In 
this and other petrological applications the work of the 
authors affords a valuable supplement to that of Vogt. 

' A. H. 
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PRIMITIVE RELIGIOUS ARTP 

yU E have on several occasions directed attention to 
works by American ethnologists dealing with in- 
vestigations on the meanings of the designs and patterns of 
aboriginal decoi-ative art. This fruitful and interesting 
field of inquiry is by no means exhausted, and two papers 
on the subject have recently been published by the American 
Museum of Natural History which merit the careful atten- 
tion of students. Dr. Clark Wissler has made a valuable 
study of the decorative art of the Sioux Indians which is 
a model of clear and concise expression and of adequate 
illustration. As he truly states, the investigation becomes 
psychological, because it is necessary to know what ideas 
the artists have of their designs, and what motives lead 
to their execution. The assumption that all primitive 
decorative designs are executed with consciousness that 
they symbolise some definite object or i*elation in nature 
is fairly supported by the facts so far accessible, but does 
it follow that these symbolic designs were produced by a 
gradual transition from the realistic representation? That 
some of them were so produced has been satisfactorily 
demonstrated ; but is this the law of growth for decorative 
art? It appears, among the American Indians, that the 
more abstract the idea, the simpler and more geometric 
the design. On the other hand, it is obvious that a 
vigorous conventionalisation of representative forms must 
tend to reduce them all to a few simple geometric designs. 
In such an event, confusion as to the symbolic aspect of 
similar designs must arise in the minds of the artists, 
necessitating re-interpretation or creation of new symbols. 
Thus any given interpretation need have no certain relation 
to the origin of the design itself ; indeed, the association 
of the symbol and the idea can be shown in some cases 
to be quite secondary. Amongst the Sioux there are two 
main kinds of decorative art — realistic painting and con- 
ventional bead- or quill-work ; the former is done by the 
men and the latter by the women, and there is every 
reason for assuming that the pictographic mode is on the 
whole the older. One sex has often appropriated the 
designs used by the other to express divergent ideas, and 
thus we see how even within the same tribt* two or more 
modes of expressing symbolic motives may make simul- 
taneous use of the .same graphic designs. 

In a short paper of fifty pages on the decorative* art of 
the Huichol Indians of Mexico, Dr. C. Lumholtz has 
managed to crowd some 350 figures, so that wc have 
abundant material for study. All these designs, he 
says, are expressions of religious ideas that pervade the 
entire existence of these people ; in other words, they are 
permanent prayers. Girdles and ribbons, inasmuch as 
they are considered as rain serpents, are in themselves 
prayers for rain and for the results of rain, namely, good 
crops, health, and life. All the designs on pouches, shirts, 
skirts, and so forth express prayers for some material 
benefit, or for protection against evil, or adoration of 
some deity. Thus the magic double water-gourd, even in 
its most conventionalised form, means a prayer for water, 
the source of all life and health. Animals like the puma, 
jaguar, eagle, &c., express prayers for protection, as well 
as adoration for the deity to which the creatures belong. 
The little white flower, toto, which grows in the wet, 
corn-producing season, is at once a symbol and a prayer 
for corn, and in all sorts of forms it is to be found woven 
in their costumes. Flowers play, and always have played, 
an important part in the religion of these Indians ; with 
them flowers, like the plumes of birds, are prayers for 
rain and life. Dr. Lumholtz doubts if there is such a thing 
as ornamentation solely for decorative purposes among the 
Huichol, or, for that matter, among any primitive people. 
Prof. Boas points out that on the whole the style of 
decoration of ceremonial objects differs considerably from 
that of the ornamental parts of garments. The former are 
crude and pictographic, with slight tendency to con- 
ventionalism, while the latter are regular, well executed, 
and strongly conventionalised, and the general character 

1 “Decorative Art of, the Sioux Indians.” By Clark Wissler. Btel/. Am. 
Mus. Nat Hist., vol. xviii., pp. 231-278. (New York, 1904,) 

“Decorative Art of the Huichol Indians.” By Carl Lumholtz. Mein. 
Am. Mns. Nat Nzst Whole series, vol. iii. Anthropology, vol. ii, partiii. 
(New York, 1904.) 
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of these designs much resembles that of similar designs 
found in other parts of Mexico and in Central and South 
America. These textile designs, which are of great variety 
and beauty, acquire much more interest from the suggt'stive 
interpretation of their symbolism which Dr. Lumholtz has 
afforded us. 

The American Museum of Natural Hi.slory i.s to bo con- 
gratulated on possessing collections about which so much 
valuable information has been obtained, and students are 
to be congratulated on having these riches made accessible 
to them by means of such beautifully illustrated memoirs. 

A. C. II. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — An examination for a geographical scholar- 
ship will be held on October 12 next. Candidates, who 
must have taken honours in one of the final schools of the 
university, should send their names to the reader in geo- 
graphy, Old Ashmolean Museum, by, at latest, October 2. 
The value of the scholarship is 60Z. 

Dr. J. Ritchie, reader in pathology, has been con.stituted 
professor of pathology so long as he holds the readership 
in question. 

At the recent congregation of the University of Leeds a 
fellowship of the value of lOoL was awarded to Mr. Joseph 
Marshall, of the Victoria University School of Chemistry. 

Prof. Stephen M. Dixon, holder of the chair of civil 
engineering in the Dalhousic University, Nova Scotia, has 
been appointed to the new professorship of civil engineering 
in the University of Birmingham. 

It was mentioned by the principal of King’s College, 
London, at the recent distribution of prizes and certificates 
to the successful students that Prof. W. G. Adams, F.R.S., 
is about to resign his chair after forty-two years’ work in 
the college. 

The Rogers prize of lool. of the University of London 
has this year been awarded to Dr. B. J. ('<)llingwood for 
his essay on “ Anm.sthetics, their Physiological and 
Clinical Action.” The essay submitUul by Dr. A. ( 1 . 
Levy was highly commended, and an honorarium of 50/. 
was awarded him. 

A MOVEMENT is HOW in progre.s's for providing the North 
Wales University (U)llego with new buildings at an 
estimated cost of 175,000!,, of which 3t),ooo/. has been 
already promised. The site has boon given by the cor- 
poration, which has presented the deed of gift to Lord 
Kenyon, president of the college. The president has ex- 
pressed the hope that the rest of Wales will follow the 
liberality shown at Bangor, and that there will be no more 
need for the best professors of the college to leave Bangor 
for more lucrative positions in other parts of (he United 
Kingdom. 

According to the Electrician, a committee of the Liver- 
pool City Council, instructed by the Finance Committee 
to report as to how far the educational methods employed 
at the Liverpool University were in the intore.sts of the 
city and met its requirements, have reported that they 
are satisfied that the University is doing its best to ensure 
that its students shall enter into the businc.ss of lib* with 
their intellectual powers fully developed by providing the 
students with a wide range of duty and sound nudhods 
of instruction, and they have thcr('fore rccomm(‘n(l(‘d that 
the sum of io,oooZ. should be granted during the present 
year upon the same conditions under which a similar 
grant was made for the first time last year. The report 
of the finance committee has come before the City 
Council and has been approved. Of the amount in question, 
looof. is devoted to scholarships for Liverpool men. 

Copies have beea received of the Johns Hopkins UnU 
•varsity Circular containing the programme of courses for 
the session 1905-06, and of the Yearbook of the Armour 
Institute of Technology, Chicago, for 1905-06. The 
Johns Hopkins University will begin its thirtieth year 
of instruction next October, The work will be carried on 
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in throe divisions : — The graduate department, in which 
arrangements are made for the instruction of advanced 
Students in the higher branches of science and literature ; 
the medical department, in which students (men and 
women) who have already received a liberal education 
are received as candidates for the degree of M.D., and 
in which doctors of medicine may attend special courses ; 
the collegiate department, in which students receive a 
liberal education leading to a degree. The Armour In- 
istituto of Technology was founded in 1S92, and the work 
of instruction was begun in September, 1893. Courses are 
now offered in mechanical engineering, electrical engineer- 
ing,^ civil engineering, chemical engineering, fire protection 
engineering, general science, and architecture, and all lead 
to the degree of Bachelor of Science. 

In the course of an address on degree day, July 8, at 
the University of Liverpool, Lord Derby, the chancellor, 
said that since they last met they had several new 
laboratories, some complete and some in progress. Another 
building, to be opened in November, will be for the study 
of natural history. They had also an extension to record 
of the chemical laboratories, to provide accommodation 
for the department of physical chemistry, and an addition 
to the existing department. This had been provided at an 
estimated cost of 10,500/., which the president of the 
council, Mr. E. K. Muspratt, had promised to contribute. 
Since they last met 10,000/. had been given by Mrs. 
Barrow, the borough of Birkenhead had given an annual 
grant of 500/., and a grant of 10,000/. had been received 
from the Liverpool City Council, loooL from the county 
of Lancaster, from Cheshire 300/-, and from the borough of 
Bo(Jtle 500Z. 'I'he .sum of 1500/. had been given to endow 
a l(‘ctureship in memory of Sir William Mitchell Banks. 
Mr. E. Whitley had promised 1000/., and under the will 
of the late Mr. J, L. Bowes the University would receive 
a legacy of 8000Z. for the benefit of the department of 
chemistry and other purposes. The company subsequently 
proc(H,*ded to the new electrotechnical laboratory, and Sir 
Jos(‘ph Swan formally opened* the building, which he 
described as eminently suited for the purpose for which 
it was intended. The cost of the laboratory has been 
defrayed by a sum of 12,000/., drawn from the university 
fund, and the Lancashire County Council has contributed 
Tooo/. towards meeting the more pressing demands for 
cquipment- 


SOCIETIKS AND ACADEMIES. 

London. 

Royal Society, May iS. — On the Chemical Mechanism 
of Ciastric Secretion.” By J. S, Edkins. 

June 8. — “ On the Application of Statistical Mechanics 
to the General Dynamics of Matter and Ether.” By 
J, IJ. ildans. Communicated by Prof. J. Larnior, Sec.R.S. 

Th(i object of the paper is to apply the methods of 
statistical mechanics to questions connected with radiation 
and the energy of the ether. An attempt is made to 
examine whether or not the modern theory of thermo- 
dynamics of radiation can be regarded as resting on sound 
dynamical principles. The result arrived at is that the 
use made of the second law of thermodynamics in this 
theory, in particular in the proof of Stefan’s law, is one 
which cannot be justified, and hence that those parts of 
the theory of thermodynamics of radiation which are based 
upon the use of the second law must be regarded as 
unsound. 

'fhe problem is obtained in its simplest form by con- 
sid(‘ring either a finite universe, or else a finite portion 
of an infinite universe, enclosed within a perfectly reflect- 
ing boundary. Let the number of degrees of freedom of 
th(‘ matter inside this boundary, neglecting the interaction 
with the ether, be N, so that there are 2N coordinates of 
the aggregate system which very nearly represent motion 
of matter only. The number N is known to be actually 
finite, although it may be supposed to be so large that the 
error involved in treating it as infinite will be negligible. 
Let the number of degrees of the other be M, giving 2M 
coordinates to the aggregate system. If we suppose the 
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ether to have an absolutely continuous structure, the 
number M will be absolutely infinite. 

The energy of the 2M coordinates of the ether is ex- 
pressible as a sum of 2M squares. The energy of the 
2N material coordinates may, again neglecting small 
terms, be divided into kinetic and potential energy. The 
kinetic energy is expressible as a sum of N squares, namely, 
the sum of the three components of energy of each electron 
of which the matter is composed. Thus the total energy 
is expressible tus the sum of 2M-hN squai'es, plus an 
unknown potential energy of electrons. It now follows, 
as in the proof of the well known theorem of equi- 
partition of energy, that after an infinite time the sum 
of any p of these squares stands to the sum of the remain- 
ing q squares in a ratio which is equal to p/q, subject 
only to the condition that p and q are large enough to 
be treated as infinite without appreciable error. Since 
2M and N satisfy these conditions, it follows that the 
system tends towards a state in which the energy of the 
ether is infinite in comparison with the kinetic energy 
of the matter. In other words, there is a general tendency 
for the ether to gain energy at the expense of matter. 

It is, however, obvious that our own universe is at 
present far removed from its final state, so that the study 
of this final state is of less interest than the study of the 
stages through which the final state is being reached. 

In discussing the transition to the final state, a principle 
proved elsewhere (“The Dynamical Theory of Gases,” 
chapter ix.) is of service. Suppose that a vibration of any 
dynamical system is influenced by an external agency. 
Then the principle in question assert.s that the ultimate 
effect of this influence is infinitesimal, except when the 
external agency changes to a considerable extent in a time 
comparable with the period of the vibration. If the time 
of change in the external agency is n times the period 
of the vibration, where w is large, then the ultimate change 
in the energy of the vibration vanishes to the same order 
as a quantity which soon becomes negligible as n 

increases. 

Thus, if B is some small interval of time, so small that 
the material system may be regarded a.s perceptibly un- 
altered through a time 0, then the change produced in 
the energy of ether vibrations of which the period is less 
than 6 will be very slight. The energy of such vibrations 
may therefore be treated as though it were incapable of 
change, so long as our consideration of the system does 
not extend over a very long period. 

The total number of modes of vibration of any enclosed 
or unenclosed piece of ether i.s, as has been said, either 
very gi’eat or infinite, but the number of vibralion.s of an 
enclosed piece of ether of which the frequencies arc hcloio 
an assigned value is finite. Thus, we can now suppost* M 
replaced by some small number AU, and the value of M' 
will be finite. So long as we limit our consideration of 
the system to a finite time, say a million years, we may 
regard the energies of the remaining modes of vibration 
as constant and very small. The ratio of ethereal to 
material kinetic energy is now 2MVN, a quantity which 
cannot be infinite and may be very small. 

If 0 is a small time satisfying the conditions specified, 
then the rate at which an ether vibration of high frequency 
p gains energy will involve a factor so that the 

time required for the vibration to acquire a perceptible 
amount of energy will involve a factor This is, of 

course, only true when p6 is large. The energy of those 
vibrations for which pB is not large is rapidly adjusted, 
and a state will soon be reached in which these vibrations 
have the share of energy allotted to them by the theorem 
of equipartition of energy. With the progress of time the 
energy of the remaining vibrations gradually becomes per- 
ceptible, until ultimately, the final^ state is reached. 

Wc cannot, however, realise in nature the boundary 
impervious to all forms of energy, so that it is important 
to consider whether these predictions have to be modified 
if the boundary, instead of being perfect, is simply as 
perfect as we can make it. 

It is found that there, is no longer any tendency -for the 
energy of the matter, even after infinite time, to vanish 
in comparison with that of the ether inside the enclosure; 
the two tend to assume a finite ratio, although neither 
of the actual energies can be permanent, as the system 
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inside the enclosure is no longer a conservative system. 
This definite ratio between matter and ether, however, 
lends a meaning to the expression “ radiation at a given 
temperature,” at any rate so long as we are concerned 
with the same enclosure and the same enclosed matter. 

Stefan’s empirical law states that the radiation is pro- 
portional to the fourth power of the absolute temperature, 
and Bartoli and Boltzmann have attempted to raise the 
law to the level of a theoretical law. 

Their argument rests fundamentally upon the application 
of Carnot’s principle to the working of a heat engine, in 
which the working substance is the ether. 

Carnot’s principle is, in effect, identical with the second 
law of thermodynamics, and this in turn is a special case 
of a special proposition in statistical mechanics. In the 
present investigation the most general methods of statistical 
mechanics are used, and the conclusion arrived at is 
different from that of the second law. The general in- 
vestigation ought, of course, to take precedence over the 
attempted extension of the special case. It is, moreover, 
easy to find the exact point at which the general argument 
parts company with that used in the special case. In the 
special case, we are dealing only with forms of material 
energy such that there is an easy and rapid transfer of 
energy to the final state. The increase of entropy in- 
dicates simply the tendency to move towards this final 
state, and Carnot’s principle is seen to be a special case 
of this general tendency in which it is supposed that the 
working substance is at every instant in the final state 
appropriate to its energy at that instant. When the ether 
is in question, it is found that the transfer of energy 
to ^ vibrations of short wave-length, instead of being in- 
finitely rapid, is, in point of fact, extremely slow, so that 
we never have to deal with a final state at all. 

Moreover, it has to be assumed for Bartoli ’s argument 
that the energy of the working substance is a function of 
only two^ independent variables, c.g. the temperature and 
the density. This is not true in the case of an engine 
in which ether is the working substance ; the ether energy 
is the sum of a number of vibrations of different wave- 
lengths, and the number of vibrations which have to be 
included in this sum will depend on the nature as well 
as on the temperature of the matter with which the ether 
is in communication. 

Again, in the proposed ai-gumcnt for Stefan’s law, the 
piston of the pump forms a moving boundary for the 
(‘ther. The action of such a pump would change the 
frequency of vibrations in the ether, and energy which at 
one instant belonged to a vibration of one period would, 
after passing through the pump, belong to a vibration of 
some entirely different frequency. The energy of the 
vibrations of high frequency no longer remains unaltered 
and very small, for there is a transfer of energy to the e 
vibrations at every stroke of the pump. The system will 
rapidly assume the final state appropriate to the value, ot 
this total energy, and this is a state in which the energy 
of matter vanishes in comparison with that of ether. 
Thus Bartoli ’s proof might be applicable to a universe in 
which pumps of the kind assumed had an actual existence, 
but has no application to our own universe in which the 
vibrations of highest frequency do not come into play at 
all. 

It now appears that in attempting to obtain a law of 
radiation in conformity with the analysis of the present 
paper, we shall not be able to use any method so general 
as that of the second law of thermodynamics. The whole 
question is not one of partition of energy, but of transfer 
of energy. 


“The Microsporangia of Lyginodendron.” Bv R 
Kidston, F.R.S. ^ 

In a preliminary note a description was given of th 
microsporangia of Sphenopteris (Lyginodendron) Honing 
rtntist, Brongt. It had been thought by some that th 
Telangium Scotti, Benson, might be the microsporangii 
of Lygmodendron, but the discovery of sporangia possess 
mg all the characters of Crossotheca, Zeiller, in organ! 
connection with the sterile foliage of Lyginodendroi 
iSphenopferts Bontnghmsi) shows that Telangium Scott 
must belong to another plant. 

The members of the genus Crossotheca (of which severs 
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species are known) had previously been regarded as iyiir 
ferns, but now they must be classed with the Pterido- 
spermese. The barren foliage of the species included in 
Crossotheca is very varied, and though the majority of 
the species possess sphenopteroid pinnules, one at least 
bears pinnules of the pccopteroid type. 

In Sphenopteris (Crossotheca) Ilonhighansi each “ fertile 
lobe bore six to eight broadly lanceolate sharply-pointed 
microsporangia. In the early condition the sporangia an* 
bent inwards, and form a small hemispherical bunch with 
their apices meeting in the centre. At maturity the 
sporangia spread outwards, when they appear as a fringe 
hanging from the margin of the fertile pinnule, but are 
in reality connected for some distance to its lower surface. 
The microsporangia are bilocular, the parallel loculi being 
only separated by a narrow band of tissue. Dehiscence 
took place by a longitudinal cleft which passes down the 
inner surface of the sporangium in the line of the dividing 
wall of the two loculi.” 

The figure shows a penultimate pinna enlarged two 



times. The ultimate pinnae c and d bear sterile pinnules 
at their base, above which arc some fertile pinnules. These 
latter, however, are better seen at c, 

It has previously been shown by Prof. Oliver and Dr. 
Scott that the “ seed ” of Sphenopteris Hdninghausi is 
the Lagenosierna Lomaxi of Williamson. Sphenopteris 
Hdninghausi is thus the first pteridosperm of which the* 
male and female organs are known. 

The specimens described were derived from the lo-foot 
Ironstone-measures, Covseley, Dudley, which belong to thc^ 
Westphalian series of the Coal-measures, and wore com- 
municated to the author by Mr. If. W, Hughes. 

Royal Microscopical Sochty, June 21,— Mr. G. C. 
Karop, vice-president, in the chair.— Dr. LiSixaLriia-Ba.rlow 
exhibited and described a new form of warm stage, devised 
by him, that could be heated by oil or gas. — Mr. Cecil 
R, C. Lystei" exhibited an improved form of warm stage, 
heated by electricity.— Mr. C. L. Curties exhibited an 
arrangement for obtaining dark ground illumination with 
high powers, which had been suggested to him by a con- 
trivance made by Leitz for attaining this object. He 
showed Pleurostgma angulaium on a dark ground under a 
x/i2-inch oil^ immersion objective.— Mr. Rheinberj^ 
directed attention to an experiment showing that the ap- 
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pearance of a grating could be produced in the field of 
the microscope without there being anything on the stage- 
The lines seen were achromatic interference bands pro- 
duced with the help of two of Thorp’s gratings of equal 
pitch placed behind the objective. — Mr. Rousselet directed 
attention to a living specimen of Plumatella punctata 
(Hancock) sent by Mr. Hood, of Dundee. The rare fresh- 
water polyzoon has apparently not been recorded in 
England since its discovery by Hancock in 1850. _ It differs 
from other species of Plumatella mainly in having a soft, 
transparent ectocyst,— -A communication by Mr. E. M. 
Nelson on the tubercle bacillus was taken as read. — 
Mr. A. E. Conrady gave a risumi of his second paper 
on theories of microscopic vision. In his former paper 
he dealt with the formation of the image of a simple 
plane grating, showing that it could be fully accounted 
for on the basis of Abbe’s theory. In the present paper 
he considered more complicated structures, such as dot- 
and cross-line patterns. 

Geological Society, June 21. — Dr. J. E. Marr, F.R.S., 
president, in the chair. — ^The relations of the Eocene and 
Cretaceous rocks in the Esna-Aswan reach of the Nile 
Valley : H. J. L. Beadnell. At the meeting of the Inter- 
national Geological Congress held in Paris in 1900, the 
author brought forward evidence from the Baharia Oasis 
and Abu Roash to show that there was a marked un- 
conformity between these two systems in the northern 
part of the country. The Jebel-Awaina succession shows 
that in the southern part of the country, where the Upper 
Cretaceous and the Lower Eocene occur in their fullest 
development, there is no sharp line of demarcation between 
the Cretaceous and the Tertiary, and no disturbances in 
the stratigraphical succession. This is confirmed by the 
succession in the Kharga Oasis, where there is no trace 
of an unconforniity. Dr. J.. Ball’s, conclusions to. the con- 
trary were mainly based on the supposed irregular varia- 
tion of the Esna Shales; but, where this occurs, it is 
mainly due to the fact that, with a slight increase of 
carbonate of lime, these beds became almost indistinguish- 
able from the overlying marls and marly limestones of 
the Eocene. The author finds in Jebel Nur el Ghenneiem 
some t8o feet of green clays between the Echinocorys^ 
Chalk and the Eocene marls and limestones, and a per- 
fectly conformable succession throughout. Near Ain Amur 
there is a considerable development of fossiliferous lime- 
stones at the summit of the Cretaceous rocks, and many 
of the fossils are hardly distinguishable from Eocene 
species. The author is of opinion that the Farafra suc- 
cession falls into line with that which obtains in the 
southern part of the country. An important piece of 
confirmatory evidence is furnished by the discovery of a 
rich fauna in “ ashen-grey clays ” in the Esna-Aswan 
reach of the Nile yalley by Dr. ,W. F.. Hume, in the 
clays above the Pecfen-Marls in the neighbourhood of 
Esna . — K contribution to the study of the Glacial (Dwyka) 
Conglomerate in the Transvaal : E. T. Mellor. The survey 
of a district lying east of Pretoria and extending from 
near the diamond-fields to Middelburg has recently 
afforded much additional information with regard to the 
Glacial Conglomerate in this part of South Africa. The 
district lies on the . northern edge of the principal area 
occupied by the Karroo system, and includes a number of 
outliers, the area between which affords information as 
to the source of the material , of the Conglomerate and 
the character of the land-surface on which it was de- 
posited. This surface is smoothed, grooved, and scratched 
by ice-action. The Karroo system is here only 400 or 
500 feet thick, and the Conglomerate usually about 50 
feet ; but, where deposited in hollows, it may reach 200 
feet or more in thickness. The fragments are usually from 
I to 3 feet in diameter, but may attain as much as 8 or 
10 feet ; they are often facetted and sometimes show 
striations. The majority of the boulders are of local 
origin. True bedding-planes are rare in the conglomerate, 
but there are included patches of sandstone, mudstone, or 
shale, some of which show ripple- or eddy-markings. The 
striae are remarkably constant in direction, and they and 
the transport of boulders indicate an ice-movement from 
the north-north- west to the south-south-east. In the 
Prieska district Rogers and Schwarz found the movement 
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to have been from north-north-east to south-south-west, 
and the same direction is given by Schenck from near 
the junction of the Orange and Vaal Rivers. During 1904 
outliers of the Conglomerate were found farther north, 
near the junction of the Elands and Olifants Rivers. — On 
new Oolitic strata in Oxfordshire : E. A. Walford. — ^I'he 
causes of variegation in Keuper Marl and in other calcare- 
ous rocks : G. T. Moody. The author concludes that the 
variegation of the Keuper Marls and of other calcareous 
rocks has been brought about by the percolation of chaly- 
beate water through the light-coloured mass, the more 
porous parts of which have in consequence become stained 
with ferric oxide, while the harder and more crystalline 
parts, being non-porous, have remained unchanged. The 
uniformity in distribution of ferric oxide in some red 
rocks, such as the New Red Sandstone, suggests that the 
iron contained in them has probably been derived from 
chalybeate water in a similar manner. 

Challenger Society, June zS.-^Dr. R. N. Wolfenden 
in the chair. — Dr. H. R. Mill exhibited the new chart 
of the world, recommended by the International Geo- 
graphical Congress, and published at the cost of the Prince 
of Monaco. From 72° N. to 72® S. are sixteen sheets on 
Mercator’s projection ; each polar chart of four sheets is 
on a circular projection. The submarine contours and 
soundings are in metres, symbols indicating the bottom 
deposits. The land is black ; the contours of the ocean 
are coloured in deepening shades of blue. Meridians (from 
Greenwich) and parallels are ruled for each degree, — Dr. 
W. T. Caiman exhibited the two Decapoda brought from 
the Antarctic region by the Discovery, Cranzon antarcticus 
and ChoHsmus antarcticus, and explained their bearing on 
“ bipolarity.” — The Secretairy showed a chart repro- 
duced in line-process from one of the society's blank 
charts, in order to show the method of preparation. — On 
behalf of Messrs. E. W. L. Holt and W. M. Tattersall, 
Dr. Caiman read a preliminary note on the Antarctic 
Schizopoda captured by the Discovery, The collection con- 
tained several new species of Euphausiidae and Mysidae, 
and the authors were able to show that Euphausia 
superba (Dana), Sars, E, Murrayi, Sars, E. australis, 
Hodgson, E. glacialis, Hodgson, and E. antarcHca, Sars, 
are all referable to a single species. — ^The Secretairy read 
a note on the probable time required by the larva of an 
epibenthic animal to cross the Atlantic, and made some 
remarks on the desirability of revising the nomenclature 
of ocean currents on an international basis. ■ 

Paris. 

Academy of Sciences, July 3. — M.^Troost in the chair. 
— ^The theory of algebraic surfaces : Emile Picar-d. — ^The 
propagation of waves along a liquid compressible column, 
composed of strips of unequal velocities and filling an 
elastic horizontal tube, without longitudinal tension : J. 
Boussinesq. — On camphoacetic and ^-camphopropionic 
acids ; A. Haller. Methyl camphocarbonate heated with 
sodium methylate and iodoacetic ester gives methyl carb- 
oxymethylcamphoacetate, which, with alcoholic potash, 
furnishes camphoacetic acid. A corresponding compound 
is obtained by substituting ethyl i8-iodopropionate for the 
ethyl iodoacetate in the original reaction, and from which 
jS-camphopropionic acid is obtained. — On the existence in 
the black elder of a compound furnishing hydrocyanic 
acid : M. Guis^nard. The number of plants from which 
hydrocyanic acid can be obtained is increasing every year, 
and it has been suggested that it represents the first 
recognisable product of the assimilation of nitrogen in* 
plants. In the elder, the fresh leaf furnishes the largest 
proportion of the acid, averaging o-oi per cent. — Synthesis: 
of the three tertiary dimethylcyclohexanols and of the 
hydrocarbons connected with them : Paul Sabatier and' 
A. Mail he. The cresols are converted into methyl cyclo- 
hexanones by means of the reduced nickel reaction, and 
these are converted by methylmagnesium iodide into the 
corresponding tertiary alcohols, good yields being obtained'. 
The preparation, physical properties, and reactions of the 
ortho-, meta-, and para-tertiary alcohols are described. — 
On the evolution of the tertiary mammals. A- reply to* 
the observations of M. Boiile: Charles Depdret. A con- 
troversial! note dealing more especially with the ancestry 
of the horse and bear.—M. P. Curie was elected a member 
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in the physical section in the place of the late M. A. 
Potier, — On the specific inductive power of metals in the 
case of the calorific and luminous waves : Andre Broca. 
The author concludes that the hypothesis of the existence 
of a considerable specific inductive power for the metals, 
although perhaps not sufiicient to explain all the optical 
properties of metals in detail, is at least no more in con- 
tradiction with the facts than the hypothesis of Planck 
that this specific inductive power is zero. — An apparatus 
for measuring the factors, penetration, and quantity of 
X-rays, and a radiophotometric totaliser : G. Contre- 
moulins. Silver plates of varying thicknesses are fixed 
on to rotating sectors, and the effect of interposing these 
in the path of the rays upon a phosphorescent screen is 
noticed, — ^The magneto-optical properties of ionoplastic 
iron : L. Houllevigue and H. Passa. — A method for 
establishing coloured screens, destined to isolate certain 
groups of special radiations ; F. Monpillaird. A given 
weight of a colouring matter is diluted to a certain volume 
with an aqueous solution of gelatin, and this poured on 
to a glass plate of fixed area, thus giving an invariable 
weight of colour per square centimetre. The author has 
succeeded in producing screens giving a maximum of 
luminosity in the green (\ 530), yellow orange (\ 588), 
yellow (^’500), and red (A 630). — The preparation of binary 
compounds of metals by thcnnochemical reactions : A. 
Oolani. Some examples of the application of aluminium 
powder for reduction at a high temperature ; the products 
are u.sually contaminated with aluminium and sometimes 
with iron. — ^The constitution and properties of the alu- 
minium steels : L«^on Guillet. So long as the percentage 
of aluminium is below 2 per cent., there is no marked 
change in the properties of the steel. Up to 15 per cent, 
the aluminium enters into solution in the iron, the iron- 
aluminium solution thus formed not dis.solving carbon. — 
Combinations of ferrocyanides and sulphuric acid : Paul 
Chr'etien. Hydroferrocyanic acid, dissolved in sulphuric 
acid without any gas being evolved, forms a sulphonic 
acid of the composition HaFeCyiXSOgH), With fuming 
sulphuric acid another compound is produced, FeCy^SOa, 
the decomposition and reactions of which have been 
studied. — A modification of the initial quality of iron and 
steel used in the manufacture of rivets consequent on the 
heating required in fixing : Ch. Fremont. It is found 
that the melal, after being heat(‘d and cooled under traction* 
is improved in quality mechanically. — On the acid 
7-aldehydes : E. E. Blaise and A. Courtot. The authors 
have been successful in obtaining these aldedydes in a pure 
slate for the first time. An un.saturatcd acid is treated 
with bromine, the dibromo-acid formed heated, a bromo- 
lactone being then formed by the loss of hydrobromic 
acid. Hydrobromic acid is then removed from this by 
boiling with quinoline, and the lactone thus produced, 
hydrolysed with an alkali, gives the acid aldehyde required. 
— The synthesis of the lactone of .erythric acid : M. 
Lespieau. — A new method, of synthesis of the monoatomic 
and polyatomic alcohols : V. Grigrnard. This important 
synthesis has been achieved by the author by acting with 
organometallic derivatives of the type RMgX on the 
halogen derivatives of the mono- or poly-atomic alcohols. 
The reaction takes place in two stages, 

RMgX + ClCH2.CH2.0H:=RH-hClCH,.CH..0MgX, 
and this on heating gives with a fresh molecule of a 
magnesium compound 

R'MgX'-hCICH..CH..OMgX = 

MgX'^ Cl -H RGCH,.CH,.OMgX. 

The action of water on this last substance gives the alcohol 
R.CHj.CHj.OH. Several examples of the application of 
this synthetical method are given. — On jS-decahj^dro- 
naphthylketone and j 3 -decahydronaphthylamine : Henri 
Leroux. — Some new derivatives of the mesoxalic esters : 
Ch. Schmitt. — ^The action of ethyl iodide on sparteine : 
Charles Moureu and Amand Vaieui*. The reaction gives 
sparteine^ iodohydrate and two isomeric iodoethylates. — 
The densities of carbonic anhydride, ammonia, and nitrous 
oxide : Philippe A. Guye and Alexandre Pintza. The 
results for the densities of nitrous oxide, and carbon dioxide 
agree^ with those of Lord Rayleigh within the ' limits of. 
experimental error, 1/6000 to 1/19,000. Special precautions 
were taken in the case of ammonia to ensure the absence 
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of amines, the result being 1/700 lower than the figure of 
M. Leduc, The limiting densities for these gases wore 
worked out, and the atomic weight of nitrogen deduced 
as 14-006. — ^Tho th(‘i*mochemisti*y of nc^odymium : Camille 
Mati^non. — The inllucnce of tlie ch^menls of brown flour 
on the extraction of the gluten and bread-making : M. 
Lindet and L. Ammaain. — On the cause of the withering 
of the vines in Tunis, Algeria, and the Midi : L. Ravax. 
— On the presence of a hydrocyanic gluroside in the 
leaves of the elder, Sanihucus nigya : Km, Bourquelot 
and Em. Danjou. The elder leaf contains^ a glucoside 
containing nitrogen, W’hich, under the influence of 
emulsin, gives glucose, hydrocyanic acid, and an 
aldehyde. — Modifications and" rule of the segmentary 
organs in some annelids : Louis Fagfe.— -On the 
cpipodites of the Eucyphote Crustacea : 11 . Coutidre. 
On the discovery of coal at Abaucourt (Meiirthe-et- 
Moselle) : Ren6 Nickles. A layer of coal, 2-65 metres 
thick, has been found at Abaucourt, near Nonicny. It is 
at a depth of S96 metnis, and on chemical analysis proves 
to resemble the gas coal of Saarhruck. — Observations on 
the preceding note : R. Zeilleir. — On the geology of the 
Pre-alps in the neighbourhood of Jacn : Robert Douviild. 
— Contribution to the tectonic of the southern Carpathians : 
G. M. Murgfoci. — On the origin of lactose, 'rho ablation 
of the mamnue in lactation : Ch. Poircheir. — ^^Fhc fixation 
of chemical substances on living cells : MM. Chai*irin and 
Le Play. 
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ARCTIC METEOROLOGICAL OBSERVATIONS. 
The Norwegian North Polar Expedition, 1893-1896; 

Scientific Results. Edited by Fridtjof Nansen. 

Vol. vi. Published by the Fridtjof Nansen Fund 

for the Advancement of Science. Pp. xiv + 659; 

20 plates. (London : Longmans, Green and Co., 

1905.) Price 36s. net. 

T T is a misfortune that meteorological results de- 
mand so many figures for their discussion, and 
so much space for their exhibition. Vol. vi. of the 
Norwegian North Polar Expedition, dealing with 
the climatology of the area through which the Fram 
drifted in its memorable vo5'age, 1893-6, is a most 
interesting book, but its size and appearance might 
repel any but the most ardent meteorologist. The 
discussion of the observations has been undertaken 
by Prof. Mohn, of Christiania, and the arrangement 
is a model of clearness and efficiency. Prof. Mohn 
superintended the whole meteorological equipment, 
suggested the plan of work to be carried out during 
the voyage, and arranged with Captain Scott-Hansen 
the general management of the meteorological work. 
We imagine Prof. Mohn must be gratified with the 
success of his arrangements, and the intelligent 
interest which the officers of the expedition have 
shown in the work. Notwithstanding the severity of 
the climate, there is hardly a gap. in the series of 
observations. At sea, the observations were taken at 
intervals of four hours, but for the greater part of 
the time the readings were made every two hours, 
with a regularity that compels admiration. The 
result is that we have, with very considerable accuracy, 
the climatological elements of a region in the circum- 
polar Arctic Ocean, where the surface of the earth 
during the whole time was of a unique homogeneous 
nature, consisting of a level of frozen water, remote 
from continents and islands, and with an uninter- 
rupted free horizon. 

The wind, particularly with regard to direction and 
velocity, is the first element discussed. To obtain a 
sufficiently long series of observations for investi- 
gation, Prof. Mohn divides the interval into three 
groups, a dark season when the sun was below the 
horizon, a„ sunny season during which the sun was 
above the horizon for practically twenty-four hours, 
and the equinoctial months, during which there was 
regular day and night. The discussion shows that 
during the' dark season the wind shifts generally 
against the sun. Only during four hours in the 
twenty-four does the wind veer with the sun, while in 
the sunny period the wind veers with the sun, backing 
about six hours, divided into periods of two hours 
each at three different periods of the day. In the 
equinoctial months the backing and veering are 
equal, the wind shifting with the sun during the night 
and morning, and against the sun from 10 a.m. to 
10 p.m. The diurnal period of the wind’s direction 
is a phenomenon which still awaits an explanation, 
and the different direction of the shift of the wind, in 


the dark and in the sunny season seems to be of some 
importance for the solution of the problem. With 
reference to the velocity of the wind, it is shown to 
be greater when the sky is overcast than when it is 
clear. In the former case, the average velocity is 
5.09 metres per second (11-4 miles per hour), and in 
clear weather only 3.54 metres per second (8 miles per 
hour). The greatest velocity recorded appears to be 
40 miles an hour in February, 1896. 

The discussions of the variations of temperature are 
very interesting, but the results drawn from them re- 
garding the periods of the meteorological elements 
must of necessity be less trustworthy than if there had 
been a longer series of observations at disposal. It 
may therefore be premature to draw conclusions as to 
the connection between the different observed pheno- 
mena, and between those phenomena and their prob- 
able causes. The desirability of a longer period, and 
the character of the errors that can be introduced by 
the comparison of but few values, are shown very 
readily if we attempt to derive the month of lowest 
temperature from the figures given. The readings 
are centigrade, and show the mean temperature for 
each month : — 



January 

February 

March 

April 

1894 

“3572 

-35”S7 

- 37 "o 8 

- 21" 31 

189s 

“3371 

- 37 'i 8 

-35 ‘01 

- 28 ‘89 

1896 

-3733 

-3473 

- 18*89 

“ 18*15 

Mean 

“35*59 

-35 ‘83 

“30*33 

“22 78 


The great variation of temperature in. March, 1896, 
making it nearly equal to that of April, demonstrates 
the uncertainty that must accompany any attempt to 
derive mean values from short periods. But the de- 
ductions drawn directly from the observations, and 
supported as they are in many instances by similar 
observations made in Arctic latitudes, are not liable 
to the same uncertainty. Among these results may 
be placed the following : — Throughout the dark winter 
months, when the sky is clear, the lowest temperature 
occurs in the day, the highest during the night. 
Generally, in the other months, we have the ordinary 
diurnal period. With the sky overcast, the diurnal 
period, with a minimum in the early morning hours 
and maximum after noon, is very well developed in 
all the months except January. 

“The most striking feature,” says Prof. Mohn, 
“ seems to me to be the distinct diurnal period of the 
ordinary march in the winter and dark season, with 
the sky overcast and relatively higher temperatures. 
The inverted period with clear sky in the dark season 
seems to be due to the diurnal period of the wind’s 
direction. The dark-season period with its stronger, 
south-easterly winds, is hardly to be accounted for by 
the radiation from the sun or sky.” 

The forms of cloud, the relative humidity, and the 
amount and character of precipitation are discussed at 
full length, but do not present results of unusual 
importance. With regard to the latter, however, it 
is not altogether uninteresting to notice that the 
number of days in a year on which rain is probable 
is 49, while snow may be expected on 157 days, and 
some form of moisture will be collected on tSo days. 
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Hail fell on only 5 days throughout the whole period. 
Rain can fall only from May to October, and July 
has the greatest number of rainy days, also it is the 
month which gives rise to the greatest amount of fog. 
Very considerable care was taken to determine the 
temperature of the Polar ice, but, naturally, much 
difficulty was experienced in recovering the thermo- 
meters from the bore-holes, in which they might be 
frozen fast, while during the summer, the viscous ice 
would close round them, requiring the thermometers 
to be dug out. Neither is it easy to remove the 
sources of error from the observations, especially from 
the effects of brine contained in the ice, which was 
apt to fill the bottom of the holes even during the 
coldest season, whilst during the summer all the holes 
were filled with briny or saline water, the salinity of 
which decreased inversely as the temperature. This 
brine percolated from a different level to that in which 
the thermometer was placed. In the winter time the 
temperature of the ice increased from the surface 
downward, and therefore the brine at the bottom of 
the hole was probably of too low a temperature. On 
the other hand, in the summer time, the ice near the 
surface was warmer than that lower down, and the 
brine would be less saline, and consequently lighter in 
the upper layers than in the deeper, so that in the 
summer time the temperature reading would again 
be too low. The result drawn from the observations is 
that the surface of the ice, in all months with the 
single exception of June, is warmer than the air. The 
difference is greatest in December, amounting to 
t 6^ F. The surface of the ice, being covered, except 
during a short time in summer, with snow, is pro- 
tected from cooling by radiation upwards, and receives 
heat from the underlying warmer layers. This, no 
doubt, is the main factor in the explanation, though 
other causes are suggested by Prof. Mohn. 

The book contains also an account of the meteor- 
ological observations made during the sledge expedi- 
tion to Franz Josef Land in 1 895-6. From this 
account we can quote only one remark, which illus- 
trates the determination of the leader of the expedi- 
tion to secure an unbroken series of observations. 

“ We had no lantern for the reading of the thermo- 
meter, and I tried in vain to construct one, which 
would not burn more oil than we could afford to use. 
But our eyes of course became gradually trained to 
see in the dark, and even in mid-winter, with no 
moonlight, there was so much light reflected from 
the snow that the column of the darkly coloured 
Metaxylol was dimly visible, and also the figures of 
the thermometer scale, but not the division marks.” 

Dr. Nansen therefore apologises for the absence 
of the decimal reading, which is missing about the 
time of new moon. The interest of the book is neces- 
sarily largely centred in the fact that the crew of the 
Fram laboured so diligently and so well to overcome 
the difficulties that were imposed upon them by the 
situation in which they were placed. To go up to the 
crow’s nest to' take additional readings of the instru- 
ments in dark, - wintry weather, seems to have been 
a source of positive enjoyment to those who took part 
, in these observations. 
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EUROPEAN AND ASIATIC GEESE. 

The Geese of Europe and Asia. By Sergius 
Alpheraky. Pp. viii+198; 24 plates. '(London; 
Rowland Ward, Ltd., 1905.) Price 3L. 3.?. net. 

A t the present day most works on ornithology of 
a general character are of little permanent value 
because the broad outlines of the northern fauna have 
already been adequately dealt with. What we want, 
and what we so seldom see, are complete life-histories 
of sepai'ate groups of birds, adequately illustrated and 
described by ornithologists who are both well 
acquainted with them in the field and are capable 
of summarising their labours in an accurate scientific 
account. To do this a very large series of birds 
nriust be collected, examined and digested, and this 
means years of travelling and study with little 
monetary reward as the result. Nevertheless, th(v 
works of such men are of great and permanent value?, 
although their costly nature must ever be a constant 
drawback to the producer. No good form of colour 
printing is cheap, and as this is a sine qua non in 
works of this kind, the results can only pass into the 
hands of a public “ fit but few.” 

The latest of those monographs is that of “ The 
Geese of Europe and Asia,” by Mr. S. Alpheraky, 
and the Russian naturalist is to be congratulated in 
giving us the first detailed account of this interesting 
and, we may say literally, confusing group of birds. 
It is an admirable treatise, full of research in field 
and museum, and the work of one who has carefully 
studied the subject from all points of view. There 
are twenty-four coloured plates by Mr, F. W. 
Frohawk, which arc unfortunately only moderately 
successful. Twenty-one of those represent the 
different kinds of geese described by the author, and 
for the most part the lithography is weak and hard, 
and evidently does not do Justice to the artist’s careful 
work; whilst the three plates representing the bills 
of four various kinds arc excellent, and will be of 
the greatest use both to sportsmen and naturalists in 
the determination of species. The frontispiece to the 
work represents the assemblage of white-fronted and 
red-breasted geese on a sandspit, and is from the 
brush of Dr. Sushkin. The idea of movement exhibit- 
ing the various attitudes into which these birds throw 
themselves is very fairly represented, but the technical 
work of painting and the drawing of some of the 
wings, as well as the general composition, leave 
much to be desired. It seeins a thousand pities that 
chromolithography is a dying art, and that no firm 
in Europe is capable of turning out first-class work 
except W. Greve, of Berlin. For all we know, those 
drawings by Dr. Sushkin and Mr. Frohawk may 
have been soft and truthful representations of nature, 
but here we only see hard and black lines such as 
nature never shows. 

Mr. Alpheraky is evidently a keen sportsman as 
well as a good naturalist, and he rightly holds a 
high view of the remarkable intelligence of this class 
of birds. 

“ Geese,” he says, “ afford one of the most difficult 
! kinds of fowling. However cunning man may, be, he 
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finds it extremely difficult to over-reach these wary 
birds, and in some places one may see them in 
hundreds of thousands for several weeks at a stretch 
without the possibility of securing a single specimen. 
This is especially the case in thickly populated 
regions, where the geese already know that danger 
may threaten them.” 

By this we know that the writer has toiled and 
suffered many disappointments. In certain British 
waters where for three seasons Brent geese were 
abundant we never obtained more than one good shot 
with the punt gun in a season. This was generally 
at the commencement, when the birds arrived in late 
October. After this date we could only “ look ” and 
*Mong. ” Other species are equally cunning. 

The key to genera, species, and subspecies with 
which the author furnishes us is an excellent com- 
pilation, although he does not make clear the differ- 
ence between species and subspecies. For instance, it 
appears that full specific rank is accorded to Branta 
bernicla, Branta hernicla glaiicogaster, and Branta 
hern id a nigricans, the three varieties of the Brent goose 
which visit our shores. If those which are furnished 
with trinomial names are intended to be subspecies, 
and it is a ver}^ doubtful point if they deserve even this 
distinction, the author should say so in his table. 
Personally we do not think that there is any reason 
for separating these three well marked varieties. We 
have killed all three from one flock, and visitors to 
the northern breeding-places of these birds have also 
found all three, as well as intermediate forms, breed- 
ing together on the same ground. If such splitting 
were to come into general use, endless new subspecies 
must' be created amongst the goldfinches, crows, 
skuas, &c., and many other birds we could mention 
the slight local peculiarities of which afford small 
points of distinction. Neither is the author consistent 
in this respect, for he refuses to recognise “ two geo- 
graphical races, much less two species,” of grey 
geese living in eastern and western areas, and also the 
American and European forms of the white-fronted 
goose as distinct. With regard to the bean goose, 
Mr. Alpheraky recognises three distinct races, 
A. segetum, the common bean goose, A. arvensis, 
which possesses white feathers at the base of the bill, 
and the eastern bean goose, A. serrirostris, a bird 
described by Swinhoe, which is larger, dis- 
tinguished by its more massive bill. Another species 
closely allied to the last named, namely, A. mentalis, 
but which was first described by Przewalski in 1B76, 
seems to be of very doubtful rank, and may be only 
a large form of the Siberian bean goose. 

Tn this excellent monograph the author gives us 
all we wish to know about the difference of sexes, 
gradual growth from nestling upwards, plumage 
variation, moulting, local names, chase, and colour 
of the soft parts, the latter, perhaps, the most im- 
portant point of all in the determination of species. 
Many excellent outline figures of the bills are also 
given, so that the reader has no difficulty in recog- 
nising the differences of the various races even if he 
feels inclined, as he must sometimes do, to question 
the necessity of specific separation. 
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To the oologist, too, the table and descriptions to be 
found on pp. 1S5-190, furnished by Mr. G. F. Gobel, 
are of the most exact and comprehensive nature, and 
the book is one that every working naturalist or wild- 
fowler should possess in his library, for it is by far 
the best work that has as yet appeared on this 
interesting family of birds. J* G. M. 


THE ELECTRIC FURNACE, 

Le Four Elcctrique : son Origine, ses Transformations 
et ses Applications. By Adolphe Minet. ler Fasci- 
cule. Pp. 76. * (Paris : Librairie Scientifique, 

A. Hermann, 1905.) Price 5 francs. 

T he application of electric heating to various 
metallurgical and other industries has of late 
been making very rapid progress. The time seems ^ 
therefore, to be well chosen for examining the various 
stages of development which the electric furnace has 
passed through. 

M. Minet has taken great pains to collect together 
as much as possible of the available information, and 
has certainly succeeded in producing an interesting 
study. Chronologically, he divides his subject into 
three periods: — (i) laboratory furnaces (1808-1886)7 
(2) industrial furnaces (1S86-1890); (3) development of 
the industrial applications of the electric furnace from 
1890 to the present day. The furnaces themselves 
are classified in nine groups, according to the function 
of the current and the method of its application. 
Any historical treatment of such a subject as this, 
which expects to be generallj^ recognised as authori- 
tative, demands very great care and judgment in its 
preparation. The present review certainly promises 
to be the most complete which the electric furnace 
has yet received. 

It" is, however, not so clear that the author has 
succeeded in accentuating just those developments 
which have been of the greatest influence to the 
general progress. There are no doubt difficulties in 
deciding between two such different claims as those 
of a brilliant invention and of a painstaking scientific 
investigation. The successful historian must, how- 
ever, accurately estimate the value of each and decide 
on the relative merit according to the influence 
exerted by each upon subsequent development. 

The classification of electric furnace processes is 
complicated, not only by the large number of separate 
cases which have to be considered, but more especially 
by the very different purposes for which the electric 
current is applied. In the first place it is necessary 
to distinguish between the purely electrothermal and 
the electrolytic functions of the current. The latter 
case embraces all such electrolytic methods as are 
carried out at a moderately high temperature. Here 
the electric current serves the double function of main- 
taining the necessary temperature and separating by 
electrolytic decomposition one or more of the con- 
stituents of the materials treated in the furnace. 

During recent years the most extensive develop- 
ments in electric furnace work have centred around 
the production and application of extremely high 
temperatures. The direct results of the scientific and 
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industrial discoveries along these lines have been very 
far-reaching. The success attending the investigation 
of various chemical reactions occurring at high 
temperatures has caused a marked revival in the 
interest taken in inorganic chemical research. This 
has been especially noticeable on the Continent, 
where, to a much greater extent than with us, the 
brilliant and rapid development of organic chemistry 
had led to a marked neglect of this older branch of 
the science. 

The technical results are hardly less important. 
Several new and flourishing industries have been 
firmly established, some of them supplying hitherto 
unknown materials, .which are proving themselves of 
great value in the arts. A still wider field of useful- 
ness for the electric methods of heating seems now to 
be opening up. So far as the electrolytic and high 
temperature applications arc . concerned, there has 
been no direct competition with any existing technical 
processes. But now that the engineer and chemist 
have become familiar with the use of the electric 
furnace, there is a great tendency to extend its 
employment to work which requires temperatures 
already attainable by fuel heating if properly applied. 

The possibility of generating the heat just where it 
is required, the ease of regulation of temperature, and 
the accompanying economy of heat losses, are the 
chief factors which tell in favour of electric heating 
under these conditions. The production of carbon 
bisulphide and the rapid development of the electrical 
manufacture of steel form excellent examples of what 
is being achieved technically in this direction; whilst 
even in the laboratory electrically heated tube and 
muffle furnaces are being largely employed in place of 
those heated by gas. 

It is with the interesting details of such subjects 
as these that M. Minet is concerned. In view of the 
fact that this is but the first part of his complete 
work, it is impossible to do more than point out these 
main divisions of the subject. The author has drawn 
largely on the patent literature, and has copiously 
illustrated his descriptions with excellent diagrams 
and with the portraits of many of the leading investi- 
gators in this field of work. R. S. Hutton. 


OUR BOOK SHELF. 

Elementary Microscopy, By F; Shillington Scales, 
F.R.M.S. Pp. xii + 179. (London: Baillifere, 
Tindall and Cox, 1905.) Price 3s. net. 

No instrument of research has such wide application 
in^ various branches of science and commerce as the 
microscope. It is, perhaps, scarcely too much to say 
tliat the principles underlying its construction and use 
are often disregarded by those who employ it, and 
sometimes totally ignored. Any treatise, therefore, 
on this subject, however unpretentious, is to be cordi- 
ally welcomed, and the book now under notice is one 
that should meet a pressing need. It is written for 
beginners or for those who have used a microscope 
without troubling to understand it, and who conse- 
quently have never by any chance used it at its best. 

^ The book commences with a description of various 
simple magnifiers and a descriptive diagram showing 
the essential parts of a microscope. These parts and 
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the various accessories are in turn described more 
fully, as well as such appliances as are usually only 
found in the best instruments. 

The most important points, such as substage con- 
densers and fine adjUwStment construction, are treated 
somewhat fully. As to the choice of a microscopes 
reference is made to the fact that in medical schools 
and elementary science laboratories, where the cheaper 
form of instrument is usually provided, still no in- 
struction is given as to its use, and that it is too 
often looked on as a mere magnifying glass. This is 
unquestionably true, and it is much "to" be deprecated 
that, in cases where the microscope performs such 
an important part , in the work of instruction, no 
attention whatever is bestowed on its principles and 
use. The most interesting paragraphs in the book 
arc, perhaps, those in which a comparison is made 
betw’een the English and Continental stand. That 
the form of instrument now known as the English 
model is generally much superior in design and con- 
struction to the Continental stands is admitted and 
insisted on by the majority of those whose opinion 
is of value. At no period' for many years past has 
the English microscope stand held such a high place, 
and it is greatly to be hoped that those who are in 
a position which gives them opportunities of recom- 
mending one form or another will recognise this. It 
is much to be regretted that, so far as objectives are 
concerned, the same cannot be said. Some English 
makers do undoubtedly produce lenses of good quality, 
but the average is not so high, and the finest objec- 
tives produced by Messrs, Zeiss are still unexcelled 
by those of an3r other makers. In the production 
of substage optical appliances, this country hold.s, 
as it has always done, a very high position, and it 
is difficult to understand why the same cannot be 
said of objectives. All the usual microscope acces- 
sories, as well as their method of use, arc described 
as full}' as the circumstances permit. 

Chapters vi. and vH. arc dewoled to the practical 
optics of the micro.scope and its manipulation. This 
is the most important s(^c(ion of the book, and should 
be carefully studied. Perhaps more siiace might Iiave 
been devoted to this, although it is quite easy to 
understand the difficulties that might arise in at- 
tempting anything like an exhaustive treatise on 
microscopic optics, debatable as the subject still is. 

Altogether, the book is to bo commended as a 
genuine attempt to treat the subject in a sinn^i 
straightforward manner, $0 that the reader for whom 
it is primarily intended may grasp its meaning with- 
out difficulty. ' J. E, B. 

The Practical Photographer's Annual, 1905. Edited 

by Rev. F. C. Lambert. Pp. xxWi + 160. 

(London : Hodder and Stoughton, 1905.) Price 

xs. 6d. net. 

These pages, as we are told in the preface, are 
intended to serve no other purpose than to aid the 
memory of the bu.sy photographer, and if possible to 
anticipate his daily needs. 

An examination of the book shows that the editor 
has very successfully accomplished his task, and at 
the same time has not made the volume of such 
a bulky nature as to render its size inconvenient. It 
is true that more references might have been inserted, 
but such an addition would perhaps be questionable. 

The four sections into which the book is divided 
include a dictionary of practical hints, dodges, &C- ; 
a collection of tables, weights, measures, everyday 
formulae, &c. ,* a directory of the photogi-aphic societies 
of Great Britain and Ireland; and finally, a set of 
indices to the first twelve numbers of the present 
(library) series of the Practical Photographer, Each 
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of these sections is arranged so far as possible 
alphabetically, so that rea% reference is greatly 
facilitated. We thus have a concise and practical 
dictionary which should be found of very general 
utility, 

Mufray^s Handbook of Travel-Talk. Nineteenth 
edition, Pp. 688. (London : Edward Stanford, 
1905*) Pnce 35. 6d. 

That this little pocket-book meets the requirements 
of travellers is shown by the fact that this is the 
nineteenth edition that has been issued. The success 
of such a companion depends mainly on the arrange- 
ment and scope of the material which it contains, and 
on these points it seems difficult to suggest any 
improvements. This edition is divided into fourteen 
distinct but comprehensive groups of subjects, each 
one containing exclusively those words and phrases 
which naturally belong to each section. Great pains 
seem to have been taken to bring the information up 
to date, motoring, for example, having quite a large 
part devoted to it. The Britisher is equally helped in 
either French, German, or Italian, and such a vade 
mecum as is here presented should be found of great 
service to everyone who crosses the Channel. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications. 

The Pressure of Radiation on a Clear Glass Vane. 

In Nature, June 29, a letter from Mr. G. F. Hull 
appeared under the above title. In it the writer claims to 
have verified experimentally that the pressure upon a 
transparent vane is equal to the difference in the density 
of energy in front of and behind the vane, and reference is 
made to a difference of views regarding the theory of the 
pressure in a non-absorbing medium. 

In regard to the latter point, the same result is obtained 
for the particular case in question whether the beam of 
light is considered simply as a carrier of momentum or 
whether the pressure due to radiation is regarded as arising 
from a mechanical^ bodily force integrated throughout the 
material medium in which the radiation is being pro- 
pagated. Consider the latter theory for steady radiation 
consisting of plane polarised waves of simple harmonic 
period 27 r/«c propagated along Ox (see Larmor, Phil. 
Mag., vol. vii., p. 578, 1904). 

We have 

r 8/ dx^ c ht dx ’ 

where e is complex if the medium is absorbing. 

The mechanical forise per unit volume is directed along 
O.^: and is given by 

E=ly , (true current) = - 

^ 87r«:V\0if / _J 

If all the interfaces are perpendicular to Ox, then 7 and Y 
are continuous throughout, whether the medium vary con- 
tinuously or abruptly; consequently the mean value of the 
mechanical force upon any slice of the medium can be 
expressed as a pressure per unit area upon each surface 
equal in amount to the mean value of (7®+Y®)/8ir at the 
surface. Thus for any vane suspended in free aether (or 
air) the resultant mechanical force is equivalent to a 
pressure^ per unit area equal to the difference in energy- 
density in front of and behind the vane. 

The apparent confusion arises from the usual statement 
that the mean value of y^ + Y^ can only vary along Ox 
in the case of an absorbing medium, but this is true only 
for progressive waves. For a transparent medium of re- 
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tractive index n conveying progressive and regressive waves 
the mean value of (7®-i-n^Y®)/87r, or the mean value of the 
energy density, is constant ; but the mean value of 
(7“H-Y“)/87r varies harmonically along the direction of 
propagation. For a plate extending from x = o to x — h, 
and subjected to a normally incident beam of mean energy- 
density I, it can easily be verified that the mean value of 
(7--f-Y-)/8ir within the plate is equal to 
I{(7/2 4 - -1)^ cos 2 nic{/i - 1)‘-^ sin^ nKk+4fi'^ 

cos*-^ nKh] ; 

consequently the resultant pressure is equal to 

2l(«^ - i)‘^ sin*^ nKhl\{7i^+ if sin^ nKk + ^fi^ cos^ 77 Kk], 

or equal to aJJ, where is the normal reflecting power 
of the plate for the radiation used. 

T. H. Havelock. 

St. John’s College, Cambridge, July 14. 


An Omitted Safeguard. 

In two schemes set out in a recent issue of Nature, one 
dealing with the requirements of Oxford and one with 
the organisation of applied science in London, there 
appears a noteworthy omission. 

If the weather is proverbially the first topic of con- 
versation of Englishmen, it is surely because of the in- 
fluence it has on the well-being of the community. 

Yet in both the schedules referred to no provision is 
made for research in meteorology. It is singular how 
tardy is the recognition of so important a factor in the 
national welfare. It is to meteorology that we constantly 
appeal for help. By its daily survey of rainfall it safe- 
guards our water supply (now a very anxious problem, 
being outpaced by the ever-increasing demands of popula- 
tion, sanitation, railways, or manufacturing machinery). 
We turn to it for the comparison of localities and to study 
the effects of climate or fog upon health and disease, or 
to ascertain the relations of temperature, sunshine, or rain- 
fall to the prosperity of the crops and fruit gardens. We 
look to the readings of the barometer to protect the safety 
of those working underground. Meteorology takes 
cognisance of the force of the wind for the protection of 
structures, or of storms likely to imperil the mariner on 
his voyage, and by the extension of, and the improved 
modes of, forecasting the weather is becoming each year 
of greater service to all. 

Without encroaching further upon the limit- of your 
space, sufficient has perhaps been said to show primd facie 
grounds (while so much is proposed to be devoted to 
physics, geology, or botany) for the consideration of a 
possible chair in meteorology, or for in some other way 
repairing an omission of so serious a kind in the schemes 
lately propounded. The large amount devoted annually 
to meteorology in the United States shows the appreciation 
of its utility to all classes of the community by so practical 
a people as the Americans, and that the outlay is amply 
recouped by the value of the services rendered by it. 

Richard Bentley. 


The Hydrometer as a Seismometer. 

In Nature of June 29 Mr. Bennett discusses the motion 
of a floating hydrometer when vertical motion is imparted 
to the (rigid) vessel containing the (incompressible) fluid 
in which the hydrometer floats. The solution offered is 
that the whole system moves precisely as a rigid body 
would move, and this solution clearly satisfies the very 
simple equations of motion in the problem considered. 
But is such motion stable? In general it is not, and I 
believe that Faraday studied experimentally the “ crisp- 
ations ” of a free surface of liquid when small vertical 
oscillations were imparted to the containing vessel. 

This hardly affects Mr. Bennett’s conclusion that a 
floating hydrometer is an unsatisfactory form of seismo- 
meter, but perhaps it may explain the positive results 
which some observers have obtained ; elastic yielding of 
vessel or hydrometer, although conceivably an adequate 
explanation, is hot the only one open to us. 

; Caipbridge. , ’ C. V. Burton. 
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KfHTFC nx either of the remaining’ aveiiuca, but one large menhir 

ui\ terminates one rovv of stones. The others may have 

VII L — On the Dartmoor Avenues {Continued). j removed. So it is probable that the alignment 

M y inquiries began at Merrivale because there is a | was to the north. If so, we are dealing with iht* 
circle associated with the avenues a little to the ; setting of Arcturus, warning the siunmer solstices 
south of the west end of the longest ; and again nearly, | sunrise in j86o h.c. To the S. th<i hills are 4^ 4<S^ 
or quite, south of this there is a fine menhir, possibly ; to the N. 4° 5(/. 

used to give a north-south line. There is another men- ; To this n^sult some* importance, must be attach(‘d, 
hir given on the Ordnance map, azimuth N. 70° 30' E., I first, because it brings us into i)resence of the cult of 
which, with hills 3° high, points out roughly the place , the solstitial year, secondly, because it shows us 
of sunrise from the circle in May (April 29). Although | that the S5^stcm most in vogue in Brittany was inlro- 
this stone has been squared and initialed, I think I am 1 duced in relation to that year. In Brittany, as I hav(f 
justified in claiming it as an ancient monument, ] before shown, the complicated alignments, there arc* 
There is still anothW, azimuth N. 83° E., giving a | ii parallel rows at Le Mcnac (p. qq) (thcire were 8 
line from the circle almost parallel 
to the avenue. I hope some local 
achseologist will examine it, for if 
ancient it will tell us whether the 
N, avenue or the circle was built 
first, a point of which it is difficult 
to overrate the importance, as it 
will show the strict relationship 
betw'cen the astronomy of the 
.avenues and that of the* circle, and 
we can now, 1 think, deal with the 
astronomical use of circles after the 
results obtained at Stonehenge, 

Stenness and the Hurlers as an 
accepted fact. With the above 
approximate values the date conies 
out 1750 B.C., the declination of the 
Pleiades being N. 6° 35'. 

I now pass on from Merrivale as 
an example of those avenues the 
direction of which lies somewhere 
in the E.-W. direction. Others 
which I have not seen, given by 
Rowe, are at Assacombe, Drizzle- 
combe and Trowles worthy ; to 
these Mr. Worth adds Hartc'r or 
Har Tor (or Black Tor). 

The avenues which lie nearly N. 
and S. fire more numerous. Rowc^ 
gives the following .•—Fern- 
worthy, Challacombe, Trowlos- 
worthy, Stalldon Moor, Batter- 
don, Hook Lake, and Tristis 
Rock. Of these I have visited the 
first two, as well as one on Shoved 
Down not named by Rowe, and 
the next two I have studied on the 
'6-inch Ordnance map, 

Fermuorthy (lat 50° 38^). — Here 
are two avenues, one with 
azimuth N. 15° 45' E., hills 

15^* There is a sighting stone Fig. 20.— The sight-lines at the Hurlers, showing high northern animuths among others. From the 

at the N. end. We appear to be Ordnance map. 

dealing , with Arcturus i6io b.c. 



This is about the date of the erection of the N. avenue parallel rows at Challacombe), wore set up to watch 
at Merrivale. ^ the May and August sunrise^s, and the solstitial align* 

The second avenue has its sighting stone built into ments came afterwards. The Brittany May align- 
a wall at the south end. Looking south along the ments, therefore, were probably us<^d long before 
avenue, the conditions are azimuth S. 8° 42' W., hills i860 b.c., the date wo have found for Chailacombc, 
3 3 ^ ‘ , _ , where not the sun rise, but the seating star which 

Both these avenues are aligmed on points within, gave warning of it was observed- 
hut not at the centre of, the cirde.^ ^ It is worth while to point out that at Chailacombc, 

Cnallacombe (lat. 50 36). This is a case of a as elsewhere, the priest -astronomers so located their 

triple avenue, probably the remams of eight lows, monuments that the nearly circumpolar stars which 
depression between two hills, Chalbcombe Down were so useful to them should rise over an horizon of 
and Warrington. There is no circle. The azimuth is some angular height. In this way the direction-lines 
23 37 N.W. or ^E., according to direction. The would be useful fer a longer period of time, for near 

northern end has been destroyed by an old stream the north point the change of azimuth with changes in 
work; there is no blocking stone to the south on the declination of the star observed is very rapid. ’ 

1 Continued from p. 248. Shovd Down, near Batworthy (lat <6° 39' 20").— 
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A group of five rows of stones, four double, one 
single, with two sets of azimuths. 

One set gives us 22°, 25°, and 28°. They seem to 
be associated. I will call them A, B, and C. A is 
directed to the circle on Godleigh Common. Its ends 
are free. B is a single line of stones to the E. of the 
triple circle, about which more presently. It is not 
marked on the Ordnance map; its ends are also free. 
C has its south end blocked, I think in later times, 



by a kistvaen. The astronomical direction may be, 
therefore, either N.W. or S.E. We find, however, a 
probable use in the N.W. quadrant, as at Challa- 
combe, Arcturus setting at daybreak as a warner of 
the summer solstice. 


was towards the north ; the heig'ht of the horizon I 
measured as 45'. It may have been an attempt to 
mark the N. point of the horizon. 

The triple circle to which I have referred is not an 
ordinal'}' circle. I believe it to be a later added, much 
embellished, cairn. According to Ormerod, the 
diameters are 26, 20, and 3 feet, and there are three 
stones at the centre. 

All the above avenues are on the slope of the hill 
to the north. On the south slope 
we find the longest of all, as 
shown on the Ordnance map 
survey of 18S5. There is a “ long 
stone ” in its centre, and at the 
southern end was formerly a 
cromlech, the “three boys.” Part 
'of this avenue, and two of the 
three “ boys,” have been taken to 
build a wall. The long stone re- 
mains, because it is a boundary 
stone ! 

The azimuth is 2° 30' W. of 
north or E. of south. Looking 
N. from the long stone, the heigh* 
of the horizon is 2° 30'. I think 
this avenue was an attempt to 
mark the S. point. 

Trowlesworthy (lat. 50° 2^ 30'')- 
— The remains here are most 
interesting. This is the only 
monument on Dartmoor in which 
I have so far traced any attempt 
to locate the sun’s place at rising 
either for the May or solstitial 
year. But I will deal with the 
N.-S, «avenue first, as it Js this 
feature which associates it with 
F’ernworthy and Challacombe, and 
in order that a comparison may^ be 
made I append a map showing 
the sight-lines at the Hurlers 
(Fig. 20). 

As at Merrivale, the avenue has 
a decided “ kink ” or change of 
direction. The facts as gathered from the 6-inch map' 
are as follows : — 

Az. Hills Dec. Star Date 


S. part o. Avenue 
N. „ 


N. 7E. 
N. 12 E. 


52 


4X CQ zo 

41 6 20 


Arcturus 


2130 n.c. 
2080 B.C. 



Fig. 22. — The remains of the eight rows of the Challacombe Avenue looking North of East, terminal menhir to the extreme right. 


The height of hills is 46^ ; we have then : — 

Az. N. Dec. Star Date 


o / // 

22 ... 36 19 14 ... Arcturus ... 1210 B.C. 

25 35 23 20 ... „ ... 1040 „ 

28 ... 34 19 30 ••• » ••• 850 „ 

Adjacent to A, B, C, is another avenue, which I 
will call D. Unlike the others, its northern end 
points 2® E. of N. Its southern end is blocked 
by • a remarkable triple circle, the end of the avenue 
close to it being defined by two tall terminal stones: 
We are justified, then, in thinking that its orientation 


NO. 1864, VOL. 72] 


This date is very nearly that of the use of the S. 
circle at the Hurlers, an 3 it is early for Dartmoor;; 
but it is quite possible that local observations on an 
associated avenue a little to the west of the^ circle 
which terminates the N.-S. avenue will justify it. 
This is not far from parallel to that at Merrivale, but 
its northern azimuth is greater, so that if it turns out 
to have been aligned on the Pleiades its date will be 
some time before that of Merrivale, that is, before' 
1680 B.C. I can say nothing more about it until 1 
have visited it. 

The new features to which I have referred are two- 
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tumuli which in all probability represent more recent 
additions to the original scheme of observation, as 
we have found at Stenness; and show that Trowles- 
worthy was for long one of the chief centres of 
worship on Dartmoor. Their azimuths are S. 64® E. 
and S. 49° W., dealing, therefore, with the May year 
sunrises in November and February and the solstitial 
sunset in December. It is probable that, as at the 
Hurlers, tumuli were used instead of stones not 
earlier than 1900 b.c. 

Stalldon Moor (lat. 50° 2/ 45") I have already 
incidentally referred to. The azimuth of the stone 
row as it leaves the circle, not from its centre as I 
read the 6-inch map, is N. 3° E. ; as the azimuth 
gradually increases for a time, we may be dealing 
with Arcturus, but local observation is necessary. 

The differences between the Cornish and Dartmoor 
monuments give much food for thought, and it is 
to be hoped that they will be carefully studied by 
future students of orientation, as so many questions 
are suggested. I will refer to some of them. 

(1) Are the avenues, chiefly consisting of two rows 
of stones, a reflection of the sphinx avenues of Egypt? 
and, if so, how can the intensification of them on 
Dartmoor be explained? 

(2) Was there a double worship going on in the 
avenues and the circles at the same time? if not, 
why were the former not aligned on the circles? 
On a dead level, of course, if the avepues were 
aligned on the centre of the circle towards the rising 
or setting of the sun or a star, the procession in the 
via sacra would block the view of those in the circle. 
We have the avenue at Stonehenge undoubtedly 
aligned on the centre of the circle, but there the naos 
was on an eminence, so* that the procession in the 
avenue was always below the level of the horizon, 
and so did not block the view. 

(3) cairns and cists in the avenues re- 
present later additions, so late, indeed, that they 
may have been added after the avenues had ceased 
to be used for ceremonial purposes? The cairn at 
nearly the central point of the S. avenue at Merrivale 
was certainly not there as a part of the structure 
when the avenue was first used as a via sacra for 
observing the rising of the Pleiades. I have always 
held that these ancient temples, and even their 
attendant long and chambered barrows, were for the 
living and not for the dead, and this view has been 
strengthened by what I have observed on Dartmoor. 

There was good reason for burials after the sacred 
nature of the spot had been established, and they may 
have taken place at any time since ; the most probable 
time being after 1000 b.c. up to a date as recent as 
archaeologists may consider probable. 

Mr. Worth, whose long labours on the Dartmoor 
avenues give such importance to his opinions, ob- 
jects to the astronomical use of those avenues because 
there are so many of them; he informs me that he 
knows of 50 ; I think this obj'ection may be considered 
less valid if the avenues show that they were dedicated 
"to different sacred uses at different times of the year. 
For instance, Challacombe is not a duplicate of Ivier- 
nvale ; one is solstitial, the other deals with the May 
year, and a complete examination of them— I have 
only worked on the fringe — ^may show other differ- 
ences having the same bearing. 

In favour of the astronomical view it must be 
borne in mind that the results obtained in Devon and 
l^ornwall are remarkably similar, and the dates are 
roughly the same. Among the whole host of heaven 
irom which objectors urge it is free for me to select 
any star I choose, at present only six stars have been 
considered, two, of whkh were certainly used after- 
wards at Athens; and these six stars are shown by 
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nothing more recondite than an inspection of a pre- 
cessional globe to have been precisely the stars, the 
“morning stars,” wanted by the priest-astronomers 
who wished to be prc’pared for the instant of sunrise 
at the critical points of the May or solstitial year. 

Norman Lockykr. 


THE BOTANICAL CONGRESS AT VIENNA, 

T he International Botanical Congress, held at 
Vienna on June ii-i8, was an impressive 
demonstration of the activity of botany as* a science, 
and of the enthusiasm of its adherents. Vienna is 
not the most central town for a meeting-place, but, 
nevertheless, more than six hundred botanists, men 
and women, representing nearly all the important, 
and many of the less important, botanical institutions 
of the world, met together there. As might hav(i been 
expected, the central European element predominated, 
but there were a goodly number of Americans re- 
presenting the southern and far western as well as 
the eastern States, while from the h'ar East came a 
deputation of two Chinese. 

On the first day of the Congxess, members were 
invited to be present at the opening of the Botanical 
Exhibition, which was held in the orangery of the 
historic Palace of Schonbrunn, just outside the town. 
The exhibition was an interesting one, and gave a 
good Mea of the present position of botany from a 
teaching as well as from a more general point of 
view. Ihere were fine series of diagrams, and 
coloured photographic lantern-slides of microscopic 
preparations, flowers, plant associations, and other 
objects; living cultures of Algse; apparatus of all 
kinds; and some beautiful photographs of tropical 
vegetation in Brazil, Malaya, and elsewhere. A re- 
markable feature was the unique specimen of Fockea 
capensiSy a member of the family Asclopiadacose, 
which, originally brought from the Cape, still remains 
the only known specimen. The plant has a hard, 
woody rhizome, as big as a child’s head, from which 
in the rainy season numerous .shoots arc dewedoped. 
It was figured and described by Jacquin in his 
“ Fragmenta ” at the beginning of the la.st century. 

The Botanic Garden of Schonbrunn brings to mind, 
at any rate for the systematic botanist, the name of 
Jacquin, and some of his manuscript and original 
drawings were an important feature of the exhibition, 
and a subject ^ of envious admiration of certain 
American botanists ; we in London are proud to 
possess some of Jacquin ’s work, in the form of 
botanical letters to Sir Joseph Banks’s librarian, 
Dryander, , copiously illustrated with exquisitely deli- 
cate drawings. His herbarium; consisting largely of 
plants cultivated in the Vienna and Schonbrunn 
gardens, was bought by Banks,- and is now in the 
general collection at the Natural History Museum. 
Nicolas Joseph Jacquin was professor of chemistry and 
botany at Vienna from i768*-96 ; later in the week 
of the congress a bust was unveiled in his honour 
in the Fest-Saale of the university. To quote from 
Prof. Wiesner’s appreciation at the ceremony : — “ His 
broad horizon and great powers of organisation were 
shown in the fact that, in the second half of the 
eighteenth century, no scientific, and especially no 
natural scientific, undertaking was started in which 
Jacquin did not take an important part. He embodied 
the ideal of the academic teacher.” On the same 
occasion was also unveiled the bust of Jan Ingen- 
housz (1730-99), a Netherlander by birth, who spent 
Ae greater part of his working life in Vienna. 
Physician to the Empress Maria Theresa and the 
Emperor Joseph 11. , botanists know him best as one 
of the earliest workers in the sphere of plant 
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physiolog’y; to quote the inscription beneath the bust, 
‘'Qua rati one plantae aluntur, primus conspexit. ” 

On the evening: of June ii, the members met in 
the Hall of the “ Kaufmannscher Verein,” when Prof, 
Julius Wiesner, the well-known head of the Institute 
of Plant Physiology, welcomed the botanists of the 
world to the home of Clusius, Jacquin and Unger; 
and the botanists renewed old friendships or made 
new ones over the Abendskarte and the inevitable 
Bier, At the official opening, in the great festal hall 
of the university, on Monday morning, greetings were 
given by the famous geologist and president of the 
Academy of Sciences, Prof. Eduard Suess, Prof. 
Wiesner, • and others. 

The general programme included lectures or papers 
by well-known men on topics with which their names 
have become associated. Thus Prof. Goebel discussed 
the subj'ect of ‘‘ Regeneration,”’ and Dr. D. H. Scott 
gave an account of the present state of our know- 
ledge of the Pteridosperms — the fern-like seed-plants 
of the Carboniferous flora — the illustration of which, 
by actual specimens, in the form of lantern-slides, was 
especially appreciated. 

The development of the European flora since Tertiary 
times formed the subject of a group of papers. Prof. 
Engler, in stating the general problems, referred 
to the part played by man and his works, especially 
during the last century. He pleaded for the preserva- 
tion of such plant-formations and plant-societies as 
throw a light on the past history of the European 
flora, citing as an example the National Park in the 
United States of North America. In the same con- 
nection Dr. Lauterbonn asked the help of the con- 
gress towards securing the preservation of part of the 
primitive forests of Bosnia, which, he stated, were in 
imminent danger of destruction. An interesting 
paper on the histoi-y of the development of the flora 
of the North German “ Tief-land ” was read by Prof. 
Weber. Covered by the sea since Oligocene times, 
this area became dry land during later Pliocene times, 
and the earliest vegetation of this period is remarkable 
for the occurrence of the vine, which is now generally 
regarded as an introduced plant in Central Europe. 
The plant-life of this area was, during the diluvial 
period, repeatedly crushed out of existence by land- 
ice, the intervening periods of vegetation being re- 
markable for the appearance of plants indicating a 
milder climate than do those composing the existing 
flora. Another subject, taken up by Dr. Molisch and 
Prof. Hueppe, of Prague, was the present state of our 
knowledge of COa-assimilation. Mention should also 
be made^ of a very fine series of photographic slides 
with which Dr. Hochreutiner, who has just returned 
from a prolonged stay in Buitenzorg, illustrated his 
account of a botanical institute in the tropics. 

But for many of the members the most, important 
work came in the afternoon, a time devoted by the 
majority to relaxation, which often took the form of 
excursions to places of botanical interest within easy 
reach ^ of the town. Meanwhile the conference on 
botanical nomenclature sat in the lecture hall of the 
Botanic Gardens. At the entrance to the gardens is 
the former residence of the director, and we passed the 
window of the room in which Kerner wrote most of 
the well-known “ Pflanzenleben.”” Kemer’s successor. 
Prof, von Wettstein, is lodged in the new Botanical 
Institute — a large and well-arranged building. The 
arrangement of the gardens is mainly a geographical 
one — in one bed a collection of Himalayan plants, 
in another plants from the Cape, and so on. The 
result, though doubtless helpful to the student, illus- 
trates the limitations to which such an arrangement 
is subject in any one climate. The work of the con- 
ference was to discuss the recommendations of the 
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commission on nomenclature appointed by the Inter- 
national Congress of Paris in 1900. These were em- 
bodied in the Texte synoptiqiie, a formidable quarto 
volume in which the rapporteur general. Dr. Briquet, 
had collated the numerous emendations and modifica- 
tions of the original code of De Candolle, which 
during the last five years have been subniitted by 
various societies, institutions, groups of botanists, and 
individuals. The numerous suggestions had pre- 
viously been voted on seriatim by the members^ of 
the commission, and from the results of the voting 
certain recommendations were drawn up by Df. 
Briquet for the consideration of the members of the 
conference, about a hundred and fifty of whom were 
present. The new American school was strongly re- 
presented by Dr. Britton, Mr. Coville, and others, 
while Dr. Robinson, of Harvard, represented the 
more moderate school which has worked on lines 
similar to those adopted in England. The Berlin 
school was present in force, and most of the Con- 
tinental botanical societies and institutions were re- 
presented. As the president, Prof. Flahault, rernarked, 
in answer to Dr. Otto Kuntze’s protest against an 
“ incompetent congress,” it would be difficult to bring 
together a body of botanists more competent to discuss 
botanical nomenclature, and, one may add, more seem- 
ingly anxious to arrive at some solution of the various- 
problems, and some agreement on the points at issue. 
From three to seven or eight o’clock each afternoon 
the members steadily worked through the Texte. 

It was decided at the start to refer the question of 
cellular cryptogams and fossils to separate commis- 
sions, which should report to the next congress. The 
present conference, therefore, dealt only with flower- 
ing plants and vascular cryptogams.^ The results will 
in due course be arranged and published in English, 
French, and German. Brief reference may be rnade 
to the more important. The code of laws approved by 
the conference is based on that of De Candolle, jmd will 
consist of rules and recommendations, the difference 
between the two sets being expressed thus ‘ A name 
contrary to a rule cannot be kept up; a name contrary 
to a recommendation is not a model for imitation 
but cannot be rejected.” The most important result 
was the passing by an overwhelming majority 
of a list of generic names, ^ which from long 
establivshed usage are to be retained, though on 
principle of priority they should be rejected. There 
was considerable discussion on the question as to the 
trivial name to be adopted when a plant is transferred 
from one genus to another, or from subspecific or 
varietal to specific rank. English, and a minori^ or 
American, botanists have followed the so-called Kew 
rule ” of adopting the first correct binominal,^ while 
the majority of American and most Continent 
botanists, in common with zoologists, adopt the 
earliest trivial name. On this point a compromise was 
effected as follows When a change of systematic 
position without change of rank occurs (such as the 
transference of a species from one genus to another^ 
the earliest epithet is to be used; when the 
changes (as in the elevation of a variety to spe^c 
rank), the original epithet is not insisted on. The 
conference was also strongly opposed to any change 
in a name once given, though for various reasons it 
might be considered inappropriate or even misleading. 
A name is a name, and must stand. 

An account of the congress would be incomplete 
without some reference to the nightly meetings for 
social intercourse which were arranged by the organ- 
ising committee on typical Continental lines. Members- 
will carry away very pleasant memories of the Rath- 
haus-Keller, the Prater, and the Brauerei garden opt 
at Hutteldorf. For^ after all, the great object of a 
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congress is the meetings together and getting to know 
one’s fello w- workers ; and an expression of thanks 
is due to the organising’ committee under the joint 
presidentship of Profs. Wiesner and von Wettstein, 
with Dr. Zahlbruckner as the energetic secretary > to 
Prof. Flahaulr, the firm and genial president of the con- 
ference on nomenclature, and finally to Dr. Briquet, 
whose name must always be associated with the 
latest attempt to solve the vexed question of plant- 
nomenclature. 

At the final meeting, in response to an invitation 
from the Belgian Government voiced by Prof, Errera, 
Brussels was selected as the place of meeting for the 
third congress, which will be held in 1910. 

A.' B. Rendle. 


EmRAnCE RXAUmA'IlOl^ TO THE INDIAN i 
FOREST SER VICE. 

/^N May ii the Secretary of State for India issued 

the^ regulations for the forthcoming entrance 
examinations for the Indian Forest Service. Amongst 
the features of these regulations two are of con- 
siderable importance. 

The age limit is raised to twenty-one years on 
January i preceding the examination, so that the 
average B.A. who graduates usually between twenty- 
one and twenty-two may compete. The second point 
of interest is the schedule of the subjects in which he 
is , to be examined. 

According to the regulations given in the East 
India (Forest Service) Blue-book, Cd. 2523, the sub- 
jects in which the candidates are to be tested arc 
four—chemistr3r, physics, botany, and zoology— and 
the schedules imply that the knowledge which the 
candidate is expected to exhibit is of a very limited 
description. Speaking roughly, the examination wall 
be harder than the preliminary scientific examination 
which every candidate for a medical degree is obliged 
to take, but not much harder. Medical students 
generally pass their preliminary scientific examination 
during their first year, though there are cases in 
which they pass it while still at school. The Indian 
forestry students may pass their entrance examination 
in their third or fourth year. The Blue-book stated 
that each candidate must qualify in all four subjects, 
but for some reason or another— and probably because 
the entry under the new regulations is small — the 
Secretary of State for India has now still further 
lightened a very elementary examination, and is now 
advertising in our columns that zoology is optional. 
'Thus men, who may be graduates, will be admitted 
into great public service on an examination which 
cornprises but three out of the ordinary four subjects 
which candidates for medical degrees normally pass 
In their first year, and judging by the schedules the 
amount in each subject to be “ got up is little more 
than in the preliminary examination for an M.B, 
■degree. 

When we remember that in the Indian Civil 
'Service examination the standard of the subjects is 
that of an honours examination, and that a candidate 
takes not three subjects, but eight, nine, ten, or more, 
it is obvious that the Secretary of State is trying to 
recruit the forest officers from men of a markedly 
'inferior intellectual range, and the strictures which 
were passed by Sir George King on the Indian 
foresters at the Dover meeting of the British 
' Association will probably need repeating a few years 
hence. 

The schedules are w^ell adapted for an elementary 
pass or plough examination, but are ill adapted for a 
■competitive examination. It will be very difficult, if 
not impossible, to select the best candidates competing 
m an examination carried on on these lines. 
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NOTES. 

An important stop in the direction of the adoption by 
this country of a decimal system of weif^hts and m{*asur('.s 
has been taken l)y the Board of Trade. In reply to a 
ro-solution sent to the Board of Trade by lh(; .secret ary of 
the Association of Chambers of Commerce, in which tin* 
Board was asked to authorise woij^hts of 20 lb., 10 ll>., 
and 5 lb. as aliquot parts of the cental, Lord Salisbury 
has written : — With reference to your l(‘lter of Mar('h 14 
last, in which you su^^pjest that new denominations of 
weights of 20 lb., 10 lb., and 5 lb. should bo legalised 
for use in trade, , the Board of 'J'rade have given careful 
consideration to the representations which have been 
made, and they are prepared to assent to the application. 
.Steps will, therefore, be taken for the preparation of 
standards of the same octagonal form as the present 50 lb. 
weight.” The chambers consider that this concession will 
save time, labour, and e.Kpense, as the 50 lb. weight has 
done already. 

Commander Peary sailed on Sunday last to makt* a 
further attempt to reach the North Pohi. Before* leaving, 
he communicated various particulars respecting his 
pedition to Reuter’s Agency. lUs plan is based upon the 
Smith Sound, or Am(‘rican ” route to the Pole, and his 
object is to force his ship to a bas (5 within 500 miles of 
the Pole itself, and then to sledge across the Polar pack. 
The Arctic ship Roosevelt, which has been specially built 
for this expedition, has been constructed so as to with- 
stand the heavy ice pressure, and is ' so .shaped that the 
pressure of the ice pack will have the effect of raising th<^ 
vessel out of the water. The ship will carry a wireless 
telegraphic outfit, which, with one. or two relay stations 
‘in Greenland, will keep her in communication with the 
permanent telegraph station at Chateau Bay, Labrador, 
and thcncc by exivSting lines with New York. By th(‘ same 
means communication with the expedition will be [JossibU*, 
at least for a portion of the distance, when in b'ehruary 
next the .sledge parly leaves lh(‘ Roosevelt for the northern 
dash. 'I'he ship will carry two years’ sujipru's. With 
i-egard to the route to be followisl, it is lnt;<‘nd(‘(l to eslablisb 
a permanent .sub-base at Capo .SabiiK.*, on the west coast of 
Smith's Sound, and, after securing (he services of I he 
necessary ILskimos, to f()iT(* the vessiil through Kane Basin 
and Kennedy and Robeson Channels to the northern coast 
of Grant Land or of Greenland, if the conditions should 
compel it, and there wint(‘r within 500 miles of the Pole. 
From these winter quarters a start north over the Pohir 
pack will be made in February. The explorers will hav(‘ 
available a probable period of five months in which to 
traverse the distance between their vessel and the Pole. 
In the event of the failure of the Roosevelt to force 
Kennedy and Robeson Channels during the first summer 
the dash for the Pole will have to be postponed until 
February, 1907. 

The seventy-third annual meeting of the British Medii'al 
Association will take place at Leicesb'r from July 24 to 2K. 
Addresses in medicine and surgery will be d(divered re- 
spectively by Dr. H. Maudsley and Mr. C. J. Bond, and, 
following the precedent of last year, a popular lecture will 
be given (on July 28) by Prof. Wm. Stirling, who will 
take as his subject the phenomena of fatigue and repose. 

, The Geologists’ Association announces an excunsion to 
Central Wales extending from July 24 to 29. The head- 
quarters are to. be at Llandrindod Wells. 

The first International Congress of Physiotherapy will 
be held at Li( 5 ge from August 12 to 15 next. The ques- 
tions proposed for discussion are, says the British Medical 
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Journctl : — ^^(i) tlie specific indications of the several physio- 
therapeutic agents ; '(2) description of the apparatus and 
technique required in each case ; (3) (a) how university 
•teaching on physiotherapy is given at the present time in 
the various countries where instruction is given on the 
•subj’ect ; (b) how such instruction should be given in 
medical faculties ; (4) the indication of suitable means for 
the vigorous repression of quackery and the abuses caused 
bv “ healers ” who pretend to treat by physiotherapeutic 
procedures. Papers should be sent to Dr. Gunzburg, 

7 Rue des Escrimeurs, Antwerp. 

I'liE full programme of the International Congress on 
Tuberculosis (meeting in Paris from October 2 to 7 next) 
has now been issued, and is summarised in the British 
Medical Journal, In the section of medical pathology, 
presided over by ProL Bouchard, the following subjects 
-are proposed for discussion : — (i) treatment of lupus by 
the new methods-; (2) early diagnosis of tuberculosis by 
ithe new methods. In the section of surgical pathology, 
presided over by Prof. Lannelongue, the following questions 
will be considered : — ( i) comparative study of different 
forms of tuberculosis ; (2) ileo-cmcal tuberculosis ; 

{3) surgical interventions in tuberculosis of the meninges 
and encephalon ; (4) tuberculosis and traumatism. In the 
•section of protection and assistance of childhood, presided 
over by Prof. G rancher, the questions to be discussed 
are : — (i) family protection ; (2) protection in the school ; 
(3) seaside sanatoriums ■; (4) school mutual aid societies and 
the part played by them in the prevention of tuberculosis. 
In the section of protection and assistance of adults, and 
■social hygiene, attention will be directed to ; — (i) etiological 
factors of tuberculosis, economic conditions in the social 
etiology of tuberculosis ; (2) assurance and friendly societies 
in the prevention of tuberculosis ; (3) the part of dis- 
pensaries and sanatoriums in the struggle against 
tuberculosis ; (4) sanitation and healthiness of the dwell- 
ing ; (5) hygiene of tuberculous persons in factories, work- 
shops, places of business^ army and navy; (6) disinfection 
of the dwelling of the subject of tuberculosis (adminis- 
itrative regulations and practical measures). In connection 
with the congress there will be an exposition arranged in 
the four following departments : — (1) scientific : a museum 
•of microbiology, experimental, medical, surgical, and 
•veterinary tuberculosis ; (2) social : ravages caused by 
tuberculosis, prevention, assistance; (3) historical: tubercu- 
ilosis in various ages, in art and in history ; (4) industrial : 
pi-evention, alimentation, private dwellings, public dwell- 
ings (schools, barracks, &c.) ; travel (railway carriages, 
ships, hotels) ,* assistance (hospitals, dispensaries, sana- 
ttoriums). 

The Museums Association held its annual meeting last 
week at Worcester; the proceedings opened on Tuesda5»^, 
and on Thursday the president (Lord Windsor) delivered 
Ihis address. 

A TABLET to the memory of Sir Humphry Davy was 
unveiled by Mr. Marconi at Clifton, Bristol, on Friday 
last. The tablet is to be placed on 3 Rodney Place, Clifton, 
in which house Sir Humphry Davy lived for a time. 

Prof. Guido Cora has been elected a member of the 
Pontificia Accademia Romana dei Nupvi Lincei of Rome. 

\^’E regret to see the announcement of the death, on 
June 29, at Washington, of Mr. George H. Eldridge, one 
of the geologists on the staff of the United States Geo- 
logical Survey. He contributed many valuable papers to 
geological science, dealing with coal, petroleum, asphalt, 
and bituminous rock deposits, 
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The death occurred on July 10 of Sir Peter Nicol Russell, 
who, by his gift of too, 000?., founded the school of 
engineering of Sydney University. He v;as eighty-nine 
years of age. 

The death is announced of Mr. Charles Moore, director 
of the Sydney Botanic Gardens and of the Government 
Domain and Plantations. He had attained the age of 
eighty-six years. 

A MEETING of the central committee for physical educa- 
tion in Italy took place recently in Rome under the presi- 
dency of Mr. L. Lucchini. Among those present were the 
Italian Under-Secretary of State for Instruction, and 
delegates of the Ministries of Instruction, War and 
Marine ; there were also representatives of the municipality 
of Rome, the gymnastic association, and the Alpine and 
touring clubs of the city. The main object of the com- 
mittee is to stimulate interest in the physical education of 
the Italian people, which, it is contended, has hitherto 
been much neglected. 

A Reuter telegram from Penang states that the Chinese 
Consul of that place has offered to build and equip a 
Pasteur institute for the Straits Settlements and the neigh- 
bouring regions. The action has been prompted by the 
recent outbreak of rabies in Penang, resulting up to the 
present in four deaths. 

Both Messrs. Siemens and Halske, of Berlin, and the 
Marconi Company are in communication with the Althing, 
the proposal being to establish communication by wireless 
telegraphy between Iceland and the Continent and 
internally in the island. According to a Reuter telegram, 

! the Berlin firm offers to provide the installation for about 
; 36,666!., and to guarantee the efficient working of the 
system. 

In connection with an exhibition to be held next year 
at Milan, there is to be a competition of appliances de- 
signed to safeguard against accidents, and the following 
prizes will be offered a gold medal and 320L for a new 
device which will suppress the danger to life coming from 
a contact formed between the primary and secondary 
circuits of an electric transformer; a gold medal and 40!. 
for a crane or hoist provided with a simple and practical 
device preventing the rotation of the cranks on the descent 
of the load ; a gold medal and 20!. for a simple, strong 
and effective apparatus for automatically stopping cars 
which are moving upon an inclined plane in case the 
traction cable sTtiould break; a gold medal for a practical 
device for exhausting and collecting the dust formed during 
the sorting and cutting of rags by hand; a gold medal 
for an apparatus for localised exhaust and successive 
elimination of dust produced during the cardage of flax, 
tow, hemp, jute, &c. ; and a gold medal for an effective 
device to prevent the diffusion of dust in places where the 
preparation of lime and cement is carried on. The • com- 
petition is to be under the auspices of the Association of 
Italian Industries, and names of competitors must be sent 
to the secretary at Foro Bonaparte 61, Milan, before the 
end of the present month. 

A NUMBER of prizes ranging in value from 10,000 marks 
to 750 marks are offered by the Internationales Arbeitsamt, 
Basel, Switzerland, for essays on means of combating lead 
poisoning. The essays must contain proposals for the 
elimination of the danger to which no objection can be 
made on technical, hygienic, or economic grounds. In 
proposing' new apparatus or alterations in process, par- 
ticulars must be given as to the cost and saving involved 
in such proposals. It is desired that proposals should be 
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made for the improvement of existing laws upon the 
subject in all countries, and attention directed to the 
alterations which would be necessary for putting the 
suggestions into effect. The papers, which may be in 
English, French, or German, must reach the Inter- 
nationales Arbeitsamt by the end of the present year. 

We learn from La Nature, that the annual prize of the 
French Society of Civil Engineers has been awarded for 
1905 to two men of science— to M. Alphonse Tellier for 
his researches on motor navigation, and more particularly 
for his memoir on Les canots automobiles k grand 
vitesse, ” and to M. J. Rey for his memoir on ** Les 
turbines ^ vapeur en g(Sn6ral, et plus particuliferement sur 
les turbines du syst^me Rateau et leurs applications.*’ 
The Alphonse Couvreux prize has been awarded to M. F. 
Arnodin for his work on trans-shipping bridges. The 1905 
Giffard prize will be postponed until 1908. 

At the annual distribution of prizes at Guy’s Hospital 
Medical School last week the new Gordon Museum of 
Anatomy ^ and Pathology was open to inspection. The 
museum is, it will be remembered, the gift of Mr. Robert 
Gordon, who at the distribution of prizes was presented 
by the governors and medical staff with a replica in silver 
of the statue of Thomas Guy in the hospital square, 
together with a bound memorial volume signed by the 
Prince of Wales and all the members of the governing 
body. The specimens in the museum now number upwards 
of 12,000, and their re-arrangement and classification will, 
it is hoped, be completed within the next few months. 

Prof. A. Penck contributes an account of the progress 
made in the organisation and execution of the map of the 
world on a scale of i : 1,000,000 to the Zeitschrift of the 
Berlin Gesellschaft fur Erdkunde. It appears that up to 
March of this year the four chief organisations — French, 
German, British, and Indian — had completed 69 sheets out 

437 planned. A sketch map shows the sheets completed 
and in preparation. 

The Canadian Department of Marine and Fisheries has 
recently published a valuable paper by Dr. W. Bell Dawson 
on the currents at the entrance of the Bay of Fundy and 
on the steamship routes in its approaches off southern Nova 
Scotia. The results are based on observations made by 
the tidal and current .survey in 1904, and show that the 
movements of water are chiefly tidal in character, there 
being no, marked general movement in any one direction. 

• Philippine Islands, taken 

m March and April, 1902, has recently been issued. It 
consists of four volumes, comprising three thousand pages, 
and IS freely illustrated with statistical maps and diagrams. 
An excellent summary of this report, which includes papers 
on the climate and, resources of the islands besides other 
statistical, information, appears in the Bulletin of the 
American Geographical Society for May, from the pen of 
Mr. Henry Gannett. 

Almost from time immemorial, in a zoological sense, the 
South American electric eel has been regarded as the type 
(and sole representative) of the genus Gymnotus, as G. 
electrii^us, md it is thus named in the “ Cambridge Natural 
Histo^.^^’ . In a. paper on the Gymnotidae published in the 
Proceedings of the W.Ushingtpn Academy (vol. vii,, p. 159), 
Messrs. Eigenmann and Ward revive, however, an old 
proposal that the Gymnotus carapus of Linnaeus should 
be taken as the type form, and the electric eel referred 
to a genus apart. They even go so far as to exclude the 
latter species from the Gyninotidae altogether—a proceed- 
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ing which forcibly recalls the well-known saying with 
regard to the play of liamlct. This is, indeed, in our 
opinion, one of those cases in which, whatever may be 
original rights in the matter, everything is to be gained 
by adhering to established practice. In the text the authors 
define the different genera they include in the Gymnotidm, 
describing some of these for the first lime. 

In another issue of the serial last quoted (Proc, Wash- 
ington Acad.f vol. vii., pp. 27-157) Mr. W. F. Allen records 
observations on the blood-vascular system in the fishes 
of the group Loricati, that is to say, those constituting the 
families Scorpacnidm, Anoplopomatidm, Hexagrammidae, 
and Cottidae, In view of the circumstance that it is at 
present impossible to determine whether certain features 
in the circulatory system of these fishes are primai“y or 
secondary, no inductions are drawn from the observations 
with regard to the classification of the group. Neverthe- 
less, it is suggested that the blood-vascular system may 
eventually prove to have a value in the classification of 
families and genera, although it would be useless in the 
case of species. 

We have received a copy of a circular issued by the 
Concilium Bibliographicum of . Zurich in regard to a 
proposed physiological bibliography. A card catalogue of 
literature of this description was commenced on July i, 
in cooperation with the Zcntralhlatt fur Phystologie^ and 
the support of all interested in the matter is requested. 
To aid the scheme a committee was appointed at the 
sixth International Physiological Congress held at 
Brussels, the names of the members of which are given 
in the circular. 

The annual report of the Sclborne Society, published in 
the July number of Nature Notes^ points to a flourishing 
condition of that body, although more members are re- 
quired if its work is to be still further developed, * Mr. 
W, M. Webb has accepted the office of hon. treasurer, vice 
Mr, R. M. Wattson, retired. Special attention is directed 
in the report to the preservation and protection of places 
of antiquarian interest or natural beauty in the neighbour- 
hood of London. Among thes<‘, the procc<^dings of the 
London County Council in attempting to “ beautify ” 
Goldcr’s Hill are criticised. “ What is required is to 
leave the place more alone, and so to give nature a chance 
in it. Efforts to make things appear rustic almost in- 
variably end by making them look artificial, and this is 
especially the case at Goldcr^s Hill.*’ 

In our notice of Sir C. Elliot’s description of the nudi- 
branchs of the Scottish Antarctic Expedition the number 
of species should have been given as six in place of two. 
Four of these species are new, two, as stated in the 
original notice, forming the types of as' many new genera. 

In a brief note published in the Atti dei Lincei for 
June 3 Prof. Cuboni notifies the appearance in the island 
of Sardinia, in the district of Sassari, of a peculiar and 
little known disease of the olive. This disease, which is 
known in Italian as ** Brusca,*’ entirely de.spoils the plant 
of its leaves and fruit, and is associated with the fungus 
Stictis PanizzeL This fungus has an altogether remark- 
able history. It was first observed and studied by De 
Notaris near San Remo in 1842, and twenty years later it 
was found at Spezia. Between the years 1863 ^md 1899 
no mention is to be found of its occurrence, but it suddenly 
reappeared in 1899 in the neighbourhood of Lecce, causing 
great damage to the olives of the district. The study of a 
fungus for which apparently very special conditions of 
growth are necessary seems likely to give results of par- 
ticular interest in vegetable pathology. 
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In the Proceedmgs of the Americati Academy of Arts 
and Sciences (vol. xl., No. 23) Mr. Gilbert N. Lewis 
makes a study of the auto-catalytic decomposition of silver 
oxide under the influence of heat. It is shown that the 
velocity of decomposition of the oxide at a constant 
temperature increases as the action proceeds^, and, after 
passing through a maximum, falls gradually to zero. The 
phenomenon is due to the catalytic action of the metallic 
silver produced, the action proceeding very regularly accord- 
ing to an equation representing the simplest case of auto- 
catalysis. During the decomposition, definite temperatures 
between 327° C. and 353° C. were maintained by means 
of a thermostat containing a fused mixture of sodium and 
potassium nitrates. The purity and method of preparation 
of the silver oxide have a very great influence on the 
velocity of decomposition. The theory is advanced that 
the influence of the silver is directed in modifying the 
velocity of the reversible change 

We have received from the Medical Supply Association 
a pamphlet dealing with the Gaiffe auto-motor mercury-jet 
interrupter and its application in producing high-frequency 
currents. The interrupter is a simplified form of the 
mercury-jet turbine type, and -is so arranged that the 
interrupter cuts off the current for both the motor and 
coil. The interrupter thus works automatically, and the 
use of an independent motor is dispensed with. The 
arrangement is simple, portable, and less expensive than 
any other form of turbine interrupter. 

Some singular results obtained during the investigation 
of the activity of radiotellurium (polonium) are recorded 
by Prof. B. Walter in a paper in the Annalen def Physik 
(vol. xvii. p. 367). It would appear that the a rays of 
radiotellurium are capable of producing a species of 
fluorescence in the air through which they pass in such 
a manner that a radiation is set up having a pronounced 
photochemical action and similar properties to the ultra- 
violet portion of the spectrum lying between a. 350 and 
A 290. The radiation is completely absorbed by aluminium 
foil 0-0091 mm, in thickness, but readily passes through a 
glass plate 0*15 mm. thick. In passing through a vacuum, 
however, the a rays of radiotellurium do not give rise to 
a radiation, whilst in gases other than air or nitrogen the 
effect is only very slight. The new radiation seems, 
indeed, to be produced only by nitrogen, the effect with 
this gas being thirty to fifty times as great as with 
hydrogen or oxygen. This fact is of unusual significance 
as tending to throw light on some of the peculiar properties 
of the nitrogen atom. 

The part played by the copper salt in Deacon’s process 
of preparing chlorine from hydrogen chloride is still un- 
certain, although many hypotheses have been put forward 
to explain it. That which has been most generally adopted 
assumes that cupric chloride is decomposed into cuprous 
chloride and chlorine, and that the cuprous chloride then 
undergoes re-conversion into the cupric salt under the in- 
fluence of oxygen and hydrogen chloride, copper 
oxychloride being formed as an intermediate product. In 
an experimental investigation of the process published by 
M. G. Levi and V. Bettoni in the Gaszetta (vol, xxxv. 
p. 320) it is shown, however, that neither cuprous chloride 
nor the oxychloride can be used with a successful result in 
Deacon’s process, and that the oxychloride is not con- 
vertible by hydrogen chloride into cupric chloride under 
the conditions in which chlorine is ordinarily formed. The 
hypothesis of an intermediate product is rejected and a 
purely catalytic action assumed, according to which the 
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velocity of the change 2HCI + ^ — H3O+CI, is greatly 

influenced by the presence of the copper salt. The catalyst 
is supposed to help the action by its tendency to combine 
with the water produced in the change. 

An interesting article by M. Albert de Romeu on the 
industry of the abrasive materials such as corundum, 
emery, and carborundum appears in the Reme gendrale 
des Sciences for June 15. 

No. 6 of vol. ii. of Le Radium contains a useful article 
by M. G. H. Niewenglowski on the development of photo- 
graphic plates which have been subjected to the action of 
radio-active substances. 

Under the title “ From the Borderland between 
Crystallography and Chemistry,” an address delivered 
before the Science Club of the University of Wisconsin 
by Prof. Victor Goldschmidt, of Heidelberg, is printed in 
the Bulletin of the university (No. 108). Attention is 
directed to the interesting results that have been obtained 
by studying the etch-figures and dissolution bodies of 
crystals and their significance in forming a mechanical 
theory of dissolution. 

The sugar and cacao industries in the West Indies 
formed the principal subjects of discussion at the agri- 
cultural conference held in Trinidad in January ; the pro- 
ceedings in connection with these matters are reported in 
the first number of vol. vi. of the West Indian Bulletin^ 
The condition of the sugar industry in Trinidad evoked 
considei'able discussion, the subject at issue being the 
small amount of cane produced by the farmers per acre. 
Dr. F. Watts gave some account of the establishment of 
a well equipped central sugar factory in Antigua. The 
question of shade trees for cacao was debated, but evidence 
was not forthcoming to show why the shade that is con- 
sidered necessary in Trinidad proves to be injurious in 
Grenada. Mr. L. Lewton-Brain and Mr. H. A. Ballou 
presented papers on the fungoid diseases and insect pests 
of sugar canes and cacao trees. 

The route followed by Mr. B. Fedtschenko on his 
botanical journey through the Pamirs, as described in the 
Bulletin du Jardin impdrial hoianique de St, Petersbourg, 
vol.- V., lay along the river Pianj where it runs parallel 
and a little to the north of the boundaries of Kashmir 
and Chitral ; thence proceeding north the explorer returned 
to Osch, in Turkestan. Anaphalis seravschanica and 
Ferula gigantea were the most remarkable plants obtained 
on these stages of the journey. , A malformation of the 
flowers of Tragopogon pratensii showing pedicelled florets 
and phyllody of the calyx is described by Mr. Dmitriew. 

Mr. P. H. Rolfs presented the first results of his in- 
vestigations into the diseases of citrous plants and fruits 
caused by the fungus CoUetoirichum gloeosporioides in 
Bulletin No* 52 of the Bureau of Plant Industry, U.S.A. 
It is there shown that wither-tip, leaf-spot, anthracnose, 
and fruit canker are all due to the same fungus. Wither- 
tip and leaf-spot can be controlled by pruning, followed 
by spraying with Bordeaux mixture, while spraying with 
ammoniacal solution of copper carbonate is efficacious 
against disease of the fruit. A later article in the Florida 
Agriculturist (March) deals with the appearance of these 
diseases on grape fruit. 

The Jamaica Bulletin, of Agriculture (May) contains an 
article by Mr. Fawcett bn Raiffeisen agricultural banks, 
prompted by conditions which suggest that such a system 
could be advantageously introduced into the island. The 
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hurricane in August, 1903, caused such widespread 
devastation that the Government of Jamaica deemed it 
advisable to make tempci'ary loans, thus assuming liabili- 
ties which would have been unnecessary had a cooperative 
system of borrowing money been in existence. In the same 
volume diverse opinions are expressed on the question 
of rotation of crops in connection with cotton cultivation 
in Jamaica. Cotton every third or fifth year, with inter- 
mediate crops of .cassava or yams, maize, and legumes, is 
suggested ; these rotations preclude the possibility of 
securing a second crop of cotton. 

An instructive discussion of the law of biogenesis that 
“ ontogeny repeats phylogeny ” will be found in the paper 
forming Publication No. 30 of the Carnegie Institution of 
Washington, in which Mr. G. H. Shull bases his argu- 
ments upon a study of the leaf variation in Shim 
cicutaefolmm. In the seedlings the first leaf after the 
cotyledons is extremely variable, the second leaf is generally 
simpler, but subsequently a pinnate leaf is developed which 
passes into a much dissected type. Well marked but less 
regular variations occur at periods of rejuvenescence and 
on the inflorescence. Mr. Shull concludes that ontogenetic 
leaf-characters afford no satisfactory clue to phylogeny, 
but that differentiation is due to the changed structure of 
the protoplasm. 

Perception in Plants” is the title of an article in 
Naturwissenschafiliche Wochenschrift (June), in which 
Prof. L. Kny discourses on tropisms and movements pro- 
duced by other causes. Under heliotropism Prof. Kny 
mentions the views recently advanced by Haberlandt that 
the epidermal cells of a leaf are to be regarded as the 
perceptive region, and that their shape and contents enable 
them to act like a lens in collecting the rays of light A 
photograph representing a surface view of the leaf of 
Anthurium Maximiliani tends to support this hypothesis, 
and also the observation that such a leaf, when submerged 
in water, fails to react. 

Wi? have received from Messrs. Flatters and Garnett, 
Ltd., 48 Deansgatc, Manchester, slide.s exhibiting the 
structure of the root in the male fern and onion. They 
are remarkably good, and slides such as these will be of 
value to collections used for teaching purposes. The pre- 
paration of the material has been carefully attended to, 
and the details of cell and nuclear division are well shown. 

VoL. i. of the report of the Royal Commission on 
London Traffic (appointed in February, 1903, to inquire into 
and report upon the means of locomotion and transport in 
London) has just been issued. It will be followed by seven 
more volumes, dealing respectively with the following sub- 
jects : — vol. ii., minutes of evidence taken, with index and 
digest; vol. iii., appendices to the evidence taken, and 
index; vol. iv., appendices to the report and index; vol. v., 
maps and diagrams furnished to or prepared by the Royal 
Commission; vol. vi., maps and diagrams furnished to the 
Royal Commission; vol. vii., report of the advisory board 
of engineers, and index; vol, viii., appendix to same. 

The June issue of the Bulletin de la SociiU d* Encourage-’ 
ment pour VIndustric nationale has been received. It 
contains a report, presented by M, A. Moreau on behalf 
of the Constructions and Fine Arts Committee, on 
“Ruberoid”; an account of a scheme for the extension 
of the international system to screws with a diameter of 
less than 6 mm. ; and a paper by M. Maurice Alfassa on 
the organisation of labour in the United States. The 
economic notes, those on chemistry, and those on the 
mechanical sciences are as usual suggestive and interesting. 
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The National Geographic Magazine for July contains 
many interesting communicationr, among which are an 
address delivered to the National (geographic Society by 
Prof. F. A. Grosvenor on the “ Evolution of Russian 
('Government,” an article entitled “The Purple Wdl,” the 
“ veil ” being the product of the Lophius piscatnrius, 
known popularly as the “ guose-lish,” the “all-mouth,” 
and the “ angler,” and a short paper (sup(‘rbly illus- 
trated) on “ The Victoria Falls.” The National (ieo- 
graphic Society, of which the magazine is the organ, is 
now housed under a deed of trust in the Hubbard 
Memorial Hall at Washington, the building being “ in 
trust for the sole use and benefit of the said National 
Geographic Society so long, and for and during such period 
of time, as said Society shall conlinue its corporate exist- 
ence under its present charter, and shall continue to use 
and occupy the said land and premises and the improve- 
ments thereon for the objects and purposes set forth in its 
certificate of incorporation.” 

The July number of the Popular Science Monthly con- 
tains an illustrated article on the University of Virginia, 
which,, founded eighty years ago by 'Fhomas JetTerson, has 
now as its first prcsidcMit Dr. IC. A, Alderman. The illus- 
trations contained in th(.‘ paper show that the university 
possesses many buildings devoted to the teaching of science. 
Another article deals with Prof. C. A. Young, who, after 
more than fifty years’ devotion to science, recently 
retired from the professorship of astronomy at Princeton 
University and the directorship of the Halstead Observ- 
atory. 

In view of the approaching me(iting of the British 
Association in South Africa, a special number of Knoie- 
leiigc and Illtislraicd Sdentiftc News has been issued. It 
contains portraits of the president and of the presidents c>f 
sections, a programme, of the proci^edings, with a routi* 
map, and many articles dealing with South Africa and 
likely, therefore, to he of inton‘st to those taking part in 
the association’s m<‘eting. 

Mr. Muruay announces “ Noteworthy Familii.'s 
(Science),” by Mr. Francis Galton, F.R.S., and Mr. 

E. S. (iaU'on. The work will form vol. i. of the pul)U- 
cations of the Eugenics Re(’or<l Onice of the University 
of London. Another book to be brought out by IMr. 
Murray is “ The Book of the Rotham.s*ted Experiments,” 
by Mr, A. D. Hall, the director of the Rothamstud 
Experiment Station. 

Me.s.srs. John Wheloon and Co., of Great Queen Street, 
Lincoln’s Inn Fiidds, have sent us part i. of their new 
botanical catalogue dealing with Cryptogam ia, and con- 
taining some 700 titles of books and papers. 

Messrs. J, H. Dallmeyer, Ltd., have just issued their 
new list of photographic lenses, cameras, telescopes, pris- 
matic binoculars, &c. 

A second Italian edition of “ Mattoni e Piotre di Sabbia 
c Calce,” by M, E. Stbfller and Prof. M. Glasenapp, has 
been published by the firm of Ulrico HoepU, of Milan, 
This edition is provided with eighty flgun‘S in the text 
and three folded plates at the end of the volume. 

The second edition of “ The C'entral Alps of the 
Dauphiny,” by W. A. B. Coolidge, H- Duhamel, and 

F. Perrin has just been issued by Mr. Fisher Unwin. The 
work, which is one of the “ Conway and Coolidge ’s 
Climbers’ Guides ” series, has been revised and brought 
down to the end of 1904, and the arrangement of the 
sections has to some extent been altered. 
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0\JR ASTRONOMICAL COLUMN. 

The Solar Activity. — The “ maximum ” charai'ter of 
the present solar-activity (‘poch is being \v(‘ll maintained 
by the frequent appearance of large groups of spots. 
Observation.s made on July 6 showed two medium sized 
spots coming round the eastern limb, and as this group 
travelled across the visible disc it developed considerably. 
On July 13 it formed a large and somewhat scattered 
group of which the roughly estimated extent was about 
100,000 miles, and which could be readily seen by the 
properly protected naked eye- On July 10 this group was 
followed by a much more striking, although somewhat 
less extensive, group, consisting of two exceedingly well 
defined and large nuclei surrounded by well marked 
penumbrae, and smaller spots. On July 14 both groups 
were readily observable with the naked eye, this being 
the second occasion during the present year on which two 
naked-eye groups have been on the solar disc simul- 
taneously. 

Single groups of this character have occurred four or 
five times since the first appearance of the large group in 
February. The accompanying reproduction shows the 



forms and positions of the spots at 11.45 Thursday 

last, and has been taken from a photograph secured with ! 
the photospectroheliograph of the Solar Physics Observ- j 
atory, South Kensington, the primary slit being udju.sted 
on the continuous spectrum instead of on any special : 
line. 1 

A Projection on Mars. — A telegram from Prof. Picker- : 
ing, published in No. 4030 of the Astronomische Nach~ j 
richten, announces that on July 2 Mr. Lowell discovered 1 
a projection on the terminator of Mars. The object was \ 
situated near to Propontis, its position angle being 19®. | 

It may be remembered that in the first Bulletin issued I 
from his observatory Mr. Lowell deserrbed a projection j 
on the terminator of Mars, discovered by Mr. Slipher on i 
May 25, 1903, its position angle varying from 204° to ' 
200®. In that case the observations led to the suggestion i 
that the projection was in reality a cloud of dust some i 
300 miles in extent which was travelling over the planet’s ; 
surface at about 16 miles per hour (see jSIature, No. 1763, ■ 
vol, Ixviii., p. 355, 1903). j 

Observations of Persetds. — Intending observers of the ‘ 
coming Perseid shower will probably find Mr. Robert | 
Dole’s account of his 1904 observations, published in i 
No. 6, vol. xiii., of Popular 'Astronomy , of interest. 
During a total watch of 6h. 41m. on the nights of ' 
August 6, 9, 10 and 12, Mr, Dole, observing at Flagstaff, j 
Arizona, saw 123 Perseids and 100 shooting stars, the ! 
horary rate of the Perseids being about 18-5. August 11 : 
and 13 were completely cloudy, and consequently the \ 
observer was unable to determine the period of maximum ^ 
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of the shower. Some thirty of the apparent paths of the 
Perseid meteors wctp plotted, and are shown on a chart 
accompanying the paper. 

The FRE>’cn Eclii'se Expeditions. — Thanks lo the 
liberality of the French Government and the activity of 
M. Loowy and his colleagues, French astronomy will be 
worthily represented amongst the expeditions which are 
going to. Spain, Algeria, and Tunis to observe the coming 
total eclipse of the sun. 

Observers from the Paris and Besant^on observatories 
will establish themselves near to Cistiorna, in Leon, MM. 
Dc.slandre.s and Rayet are going to Burgos, whilst M. 
Andre (Lyons) will observe the eclipse at Tortosa. 

The munificence of M. Bischoffsheim will enable the 
observers from Nice to carry out their programme on the 
coast near to Alcala, a station selected by M. de la Baume 
Pluvinel. 

M. Trdpied (Algiers) intends joining MM. Stephan and 
Borrelly (Marseilles) at Guelma, Algeria, where ]\IM. 
Nordmann and Salet (Paris) and MM. Bourget and 
Montangeraud, of the Montpellier Observatory, will al.so 
be located. M. Bigourdan will go to Sfax, where he 
intends to make actinometric obsei'vations with a \’iollp 
actinometor. 

The director of the Paris Municipal Observatory, M. 
Jaubert, will also endeavour to niak(‘ actinometric observ- 
ations from th(/ balloon Contaure, which is to ascend from 
C'onstantine, and a second \"iolle actinometer will be set 
up at that place for taking readings on the ground. 
Thermometric observations will be made on the ground 
and from a balloon at the Eiffel Tower, whilst actinometric 
observations will also be carried out at the Pic du Midi 
Observatory. 

A ReMxVRkable Meteor. — An unusually splendid metecr 
was observed by Dr. G. Johnstone Stoney on July 13. 

The object was seen to traverse the eastern sky at 
oh. 56111. a.m., and presented the appearance of an 
intensely bright and pure white globe having a diameter 
equal to about one-sixth of that of the moon. The meteor 
travelled in a N.E. direction along a path which .sloped 
downwards, and which was nearly parallel to a line join- 
ing a point midway between a and jS Andromedee and 
j8 Persci at a distance from that line of about 12® measured 
along a great circle toward.s the south. 

Dr. Stoney was not able to see the whole of the path 
followed by this brilliant object, but he saw it for some 
30° or 35®, and estimates that his determination of the 
direction may be 2° or 3® in error, and of the distance of 
the apparent path from the reference stars, perhaps ±2®. 


TJZ£' soc/srr of chemical industry. 

^PHE annual general meeting of this society was held 
^ at University College on Monday of last week. The 
council reported a total membership of 4326, an increase 
of 192 compared with the same period last year. It re- 
ferred to the very successful meeting of the society in 
America last year, and to the pleasure felt at the visit 
to England of its American president, and a considerable 
contingent of American and colonial members. Statistics 
were furnished as to the number of original papers read 
before the various sections of the society, and reference 
made to the efiforts of the society and its members during 
the year in connection with the use of duty-free alcohol 
for manufacturing and other trade purposes. The report 
of the hon. treasurer, Mr. S. Hall, indicated the continued 
prosperity of the society, though the cost of the journal 
had appreciably increased. 

Mr. Gordon Salamon, chairman of the London section, 
next offered a welcome to the members of the society, and 
especially to the American and colonial members, on their 
assembling in London. The president then delivered his 
address. 

Dr. W. H. Nichols, after expressing his obligations to 
Prof. Edward Divers, F.R.S., who had acted as deputy 
president during the greater portion of the year, alluded 
to the extension of the American membership of the society, 
which had been marked during his year of office by the 
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establishment of a New England section at Boston. He 
spoke of the advantage which resulted from the holding of 
regular meetings within reach of members as being a con- 
siderable addition to that ensuing from the possession of 
the valuable journal of the society, which he described as 
in itself worth many limes the cost of membership. 

Sir William Ramsay’s presidential address of the previous 
year dealt with the results of thirty years’ experience in 
the education of chemists, education being understood as 
the production of an attitude of mind rather than the 
imparting of definite knowledge, though the latter could 
not be neglected. Dr. Nichols considered the “ attitude 
of mind ” undoubtedly the pith of the matter. The young 
chemist fresh from college was only, after all, just pre- 
r (red to learn how to apply the knowledge he had acquirea, 
and to build on it by his daily experiences. As to some 
extent taking up the question where Sir William Ramsay 
laid it down, he proposed to discuss the question of the 
management of a chemical industrial organisation. The 
plan he proposed to outline, though it might differ widely 
from the views held by others as the result of their ex- 
periences, was the outcome of many years of observation 
and work, and had stood the test of years in a company 
operating more than a score of plants, widely separated 
and yet all working as a unit. 

Below the board of directors, with its officers and ex- 
ecutive committee, the following departments were neces- 
sary, viz. : — purchasing, sales, transportation, finance, con- 
struction, operating, research or investigation, and statis- 
ticak To harmonise these, two committees were re- 
quisite : — (i) a manufacturing committee, consisting of the 
managers of the operating, construction, purchasing, and 
investigation departments, the chairman being the chair- 
man of the executive committee ; and (2) a sales committee, 
composed of the managers of the sales, operating and 
purchasing departments, with a member of the executive 
committee. 

The operating department was one of great complexity 
and importance, and needed a manager and assistant 
manager. Of the chemists employed, evidence is required 
not merely that they have received a good education and 
have completed a technical course of instruction, but that 
they are of good' judgment and , capable of assuming re- 
sponsibility. It is desirable that they should have some 
knowledge of mechanical engineering and the general 
principles of consti'uction, though in his experience so rare 
was a complete combination found that it was usually 
neces.sary to engage good chemists with but a moderate 
knowledge of engineering, or good engineers with only an 
elementary knowledge of chemistry. It was to be hoped, 
however, that as a result of the improved instruction in 
technical chemistry now being given, men would be turned 
out better prepared in this respect than had hitherto been 
the case.^ The great thing, however, was that the man should 
be practical, ^ trustworthy, hard-working, and possessed of 
natural ability and the capacity for development and 
advancement, or, as Sir William Ramsay puts it, “ have the 
right attitude of mind.” The beginner should be kept long 
enough on one subject to make rapid and accurate analyses 
and at the same time be encouraged to make himself 
familiar with all the different methods of analysis bearing 
upon his particular work, and to be sure that he tho- 
roughly understands the basic principles and theory upon 
which the work rests. After a sufficient experience along 
these lines, he arrives at a position where he may be able 
to improve existing methods or even invent new ones; 
but of course all new methods must be tested by rigid 
experiment. 

In a works laboratory a variable degree of accuracy is 
pquired, depending upon the object for which the analysis 
is made. In some cases a tenth of i per cent, variation 
would not be serious. In other cases a ten-thousandth of 
I per cent., or even much less, is highly important, and 
as the object is to turn out analyses of the required ac- 
curacy in the least amount of time, it is of great advantage 
for the chemist to have such general knowledge of the 
use^ to be made^ of each analysis as will enable him to 
avoid waste of time in unnecessary accuracy. For routine 
work it is becoming more and more the custom to employ 
in works laboratories bright young men, graduates of 
high schools. Such young men are, of course, useful, but 
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unless they pursue their scientific studies outside, as, for 
instance, at night schools, they are not likely to make great 
advances. In every laboratory there must be a chemist in 
control, who in turn shall be supervised by the chief 
chemist of the company. Unnec(‘ssary duplications being 
avoided, a force thus organised becomes capable of doing 
an enormous amount of work in a giv(Mi time and with 
great accuracy. 

The beginner confines his duties for a number of months, 
and frequently for years, to a works laboratory, and in- 
cidental to his analytical work he gains a certain know- 
ledge of the general routine which obtains at that plant. 
After the laboratory service, if the chemist has displayed! 
ability to advance, he is promoted to a position which will 
bring him into direct contact with the manufacturing pro- 
cesses, and his duties will gradually change from those 
of analyst to those of a manufacturing assistant, until 
he has become proficient enough to warrant promotion 
to the position of assi.stant superintendent, to which he 
is thereafter advanced at the caidicst opportunity, either 
at the works at which he has received his tuition or at 
another works where such a position has become vacant. 

The assistant superintendent is under the direction of 
the superintendent, and from him should receive a regular 
training in all the various duties pertaining to the position 
of superintendent, and when such a position becomes 
vacant, the assistant who, in the judgment of the de- 
partment, is best qualified to fill the advanced position, is 
recommended for the promotion. The ability to administer 
chemical works can be obtained only by experience, and 
realising this fact the most efiicient superintendents should 
act as teachers to the younger men in their development 
from one position to another. 

Chemists who are not attracted by outside or works 
positions, but who prefer research work, naturally gravitate 
in due time from the works laboratory to the research 
laboratory. Occasionally one is found whose ambitions lie 
in the direction of mercantile affairs, for which he thinks 
the experience of the chemical laboratory will best qualify 
him. As a rule, however, the educated chemist does not 
select advancement in the sales department;^ or other 
•business parts of the organisation, nor does it often happen 
that he is qualified. 

The chemist, to succeed ,in technical work, must strive 
for material results. It has been my expcTience that the 
post-graduate course seems to incline him towards the 
search of learning rather than to it.s application. He must 
have a dear, logical mind, a singlen(j.ss of purpose, and 
he must be able to separate the ess(mtial from the non- 
essontial. This is truo^ of all professions, but it is par- 
ticularly true in chemical' work, where the essential must 
be selected from an unusually large assortment of non- 
essentials. 

The efficiency of a navy depends very largely on the 
** man behind the gun.” So with chemists in a works 
or laboratory. The personal equation has much to do with 
the results. There is no royal road ” to success here. 
The rewards are for those who are willing to pay the 
price, and that price includes constant and intelligent work. 
The habit of study is rarely acquired after college days, 
and if the undergraduate does not develop it he should 
seek a less exacting profession than that of chemistry, 
unless his ambitions will be satisfied with the daily grind 
of routine work. 

The investigation department is that part of the manu- 
facturing organisation which deals with all the new pro- 
positions of a technical nature. Its work, which is en- 
tirely distinct from current manufacturing, has to do with 
new,^ and the improvement of old processes. A new pro- 
position remains under the control of the investigation de- 
partment from the time of its inception until sufficient 
data have been obtained to enable the construction depart- 
ment to design the necessary plant, if one be authorised 
by the executive committee. It is turned over to the operat- 
ing department only after the process is working smoothly 
and the results considered satisfactory. 

The organisation of the investigation department , should 
be suflficiently broad to permit the consideration of a manu- 
facturing proposition from the points of view of the business 
man, the chemist, the engineer, and the patent attorney. 
It consists of the manager, a chemical council composed 
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(in addition to the manager) of the chief chemical engineer, 
the chief chemist who is director of the research labora- 
tory, and such consulting chemists and engineers as the 
company employs. The appointments in this council are 
Intended to cover the most varied field of theoretical and 
technical chemistry, and the manager is permitted to con- 
sult outside experts if the company has not the necessary 
talent at hand. A corps of chemists on research laboratory 
work, an abstractor of current chemical literature, patent 
•experts, and a small office force complete the department 
•staff. 

In the research laboratory a body of chemists, under the 
•supervision of* the chief chemist, is employed on research 
•work connected with investigations in hand. A limited 
number of men are permanently retained on pure research 
work. 

The research laboratory reports weekly the progress on 
all work in hand, and at the completion of each investiga- 
tion sends in a statement of the steps taken, accompanied 
Iby the chief’s recommendation as to further action. These 
reports are passed upon by the chemical council at its 
regular meetings. 

All the analyses required are made by the analytical 
laboratory, which is specially equipped for turning out 
quick and accurate estimations. Each works has its own 
analytical laboratory, but there is a central laboratory for 
the work of the head office. This laboratory critically ex- 
amines and selects all analytical methods, which are 
adopted as standards and furnished to all works labora- 
tories. 

The work of the investigation department originates from 
■sources which may, in a general way, be divided into three 
classes : — 

(a) The probability of reducing manufacturing costs. 

(b) A decision to produce well established products not 
previously manufactured by the company. 

(cj New applications of science to industry. 

(c) The largest field is perhaps that of improving the 
processes at present in use at the different works, and is 
one which usually yields very profitable results. Aside 
from the chronic aim of the operating department to secure 
uniformly low costs, a decision to investigate a process 
in use may result from a drop in the market price of a 
product on account of trade conditions, or because the 
process is technically unsatisfactory. There may be de- 
veloped, therefore, new methods or important modifications 
involving reconstruction or even new plants. 

(b) Consideration of the manufacture of products not 
previously produced by the company is usually given as 
a result of market conditions or special wants of customers. 
Where a large consumption of a product of interest is de- 
veloping, and the raw materials prove to be available, an 
investigation may be undertaken with a view to the 
•selection of a process and the construction of a plant. 

(c) The third source of investigation originates in the 
distinctly new processes so frequently offered to the world. 
Such processes, whether for a product manufactured by the 
company or of prospective interest, are always given the 
attention which their merits seem to warrant. No on^ who 
has a sensible process to offer is refused a hearing, and the 
treatment accorded the inventor soon becomes public 
opinion. As a rule, the inventor is retained to direct the 
development of his process under the management of the 
department. . 

As an investigation of a new manufacture includes a 
thorough examination of both the commercial and technical 
sides of the proposition, the commercial side, in which the 
assistance of the manager of the sales department and 
other commercial branches is invoked, calls for considera- 
tion of the following 

(i) Its relation to the interests of the company; (2) the 
market ; (3) manufacturing costs ; (4) investment necessary ; 
(5) source of raw materials; (6) transportation. 

On the technical side a study must be made of : — 

(t) The process; (?) other processes; (3) raw materials; 
1(4) quality of product required. 

These topics indicate the method of working out or 
testing the practicability of the process. This phase of the 
proposition is entirely a chemical and engineering one, and 
calls for most of the work of the investigation staff. 

In the usual order of procedure, a proposal reaching 
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the investigation department is subjected to a preliminary 
consideration, and is entered for record if it is to be made 
a subject for investigation. It is then submitted to the 
chemical council, which decides on the method of investi- 
gation to bo pursued. A resume of the literature is generally 
made and a report obtained from foreign representatives 
on the latest European developments. We may soon have 
to add the Japanese. As the inquiry progresses, the 
chemical council, which meets weekly, is kept informed 
of the progress made. 

The thorough consideration given at this early stage 
frequently prevents useless laboratory expense and much 
loss of time. 

Where an investigation of a process in use is being 
made, a member of the investigation department is sent 
to each of the works using it, to study the methods and 
management and analyse its defects. His reports thereon 
are considered by the chemical council in the manner 
indicated above. 

If the final result of the investigation of a new process 
be favourable, an experimental plant may be recommended 
and an appropriation asked for. This may be advisable 
not only to assist in reaching a decision regarding the 
wisdom of adopting the process, but also for furnishing 
data for the designing of a manufacturing plant, if one be 
ultimately decided upon. 

In the case of the adoption of a process and the designing 
of a plant, the work of the investigation and construction 
departments is very intimately connected. An investigation 
covers the inquiry regarding the proper design of the ap- 
paratus or plant, as well as the process per se 

Investigations in connection with construction naturally 
differ, to a certain extent, and include consideration of 
'methods for handling the raw material, the solids, liquids 
and gases involved in the process; furnacing, dissolving, 
filtering, evaporating, crystallising, distilling, subliming, 
drying, &c., and the packing and handling of the finished 
product. 

The materials to be used in different parts of the con- 
struction are determined if an investigation into that im- 
portant side be necessary, whether wood, cast iron, steel, 
lead, tin, aluminium, alloy, earthenware, porcelain, rubber, 
cement, &c. Any special data requested by the construction 
department in carrying out its work are furnished by the 
investigation department, such as the selection of fuel for 
special work, boiler and engine tests, consumption of steam, 
&c., and all chemical work. 

The benefits resulting from organisation in the con- 
sideration of improvements and new processes are very 
evident. The results of experiments in one instance are 
applicable to others of distinctly different character. The 
full use of them demands a central bureau and clearing 
house of information. 

The conferences held so frequently are not permitted to 
drag. Records are kept of all decisions, and even the local 
heads of departments present are notified in writing.^ 

The routine work of the department consists in the 
collection and filing for easy access of technical and com- 
mercial data of all kinds connected with chemical manu- 
facturing, for immediate and prospective use. Circulars 
containing useful information applicable to the works, and 
copies of research reports that may help operations, are 
transmitted to superintendents. Records of failure are just 
as important as those of success. Every encouragement is 
given superintendents to confer freely on any modifica- 
tions, developments, or conceptions which may occur to 
them. The esprit de corps resulting naturally reaches the 
Junior men and foremen, so that a keen sense of re- 
sponsibility and importance is felt throughout. 

The frequent visits of managers and superintendents to 
the head office, and the periodic meetings of superin- 
tendents which are called for conference and discussion 
enable the responsible men to continue in perfect familiarity 
with the technical resources of the company. 

The research department would not be complete without 
a laboratory plant, large enough to work out processes on 
a small manufacturing scale. Such a plant should have 
all the standard appliances, and be so arranged that the 
results obtained in it are sufficient to form the basis for 
the engineering work resulting in the experimental plant 
to follow the successful investigation. 



202 


NATURE 


[July 20, 1905 


After all the organisation has boon perha'tecl and the 
mat‘hin(‘ry lubricated and put in mutiun, it would be apt 
to run wild if some trustworthy and absolute method of 
control should not bt‘ ;it hand. This 1 have found com- 
pletely accomplish(.‘d by a depart mtmt which has to do with 
the comj)ilation of facts and the d(‘ductions from them. It 
is absolutely essential, in a company operatinj^ a number of 
plants, that those in control shouid not only know what 
each one of its manuftictured products costs, but what 
enters into making up that cost, so that if for any reason 
there is a drain going on it will be quickly known, located 
and stopped ; or if, on the other hand’ something ad- 
vantageous shall have been accomplished, that will also 
be noted and imitated at other points. This may seerii 
like an exceedingly didicult undertaking in an industry of 
such infinite variety, but a brief consideration will show | 
that it is not so. The statistical department, to which I 
allude, is not only able to advise the officers within a 
reasonable time after the end of each month of the cost 
of every product and step, but also of the profit or loss on 
each article and the total profit or loss of the company. 
These results have been so exact that for several years 
the profits determined by public accountants at the’ end 
of the year have not varied i per cent, from those which 
had been worked up in this statistical department month 
by month. The importance of this information to those 
in control will be readily understood. For my own part, 

1 do not see how it would be possible intelligently to run 
a large enterprise involving a number of plants without 
some such arrangement. 

The exact plan which I would recommend is as 
follows : — 

Each factory furnishes monthly the following reports : — 
raw materials received ; raw materials used ; shipments of 
finished products; stocks of raw materials-; stocks of 
finished products. Productions and statement of statistical 
charges (including manufacturing labour, labour on repairs, 
material taken from the storehouse for repairs, all material 
taken from the storehouse for manufacturing except fuel 
and raw materiaLs), packages, dry barrels, &c., included in 
the selling price and not returnable, manufacturing cai'tage 
(/.<’. teams used around the works), steam and water. ' 

I he first shows the number of ' pounds of raw material 
received, together with cost of placing in the pile, and bv 
addang the amount of bills, freight, &c., we get -the actua*l 
cost per hundred pounds of each. I’hose figures are used 
m obtaining the material cost of each -hundred pounds of 
production,. which, with sundries, labour, fuel, and repairs, 
makes up the total .manufacturing cost, and in connection 
with that shows what each department has accomplished 
during the. month, • . • - 

As each of the factory sheets is checked and every pound 
of raw material and finished product accounted for, ‘nothing 
escapes which should be considered -in -costs. 

In addition to the manufacturing cost, are shown the cost 
per loolb. of special factory charges (including such ac- 
coimts as docks, dredging, fire equipment, laboratory, 
lighting, roads, maintenance of yards, watchmen; gate- 
men, &’C.), and cost per looIb. of goods produced due to 
salaries of superintendents and chemifets, based on pro- 
portion of labour of each department and the total manu- 
facturing labour. 

The factory shipment sheets are checked with the ac- 
. counting department as well as repairs and net selling 
prices obtained, lighterage, cartage, allowances, estimated 
freights, &c., being deducted. 

By using the manufacturing costs and the net selling 
prices, we arrive each month at the gross manufacturing 
profits, and deducting taxes, insurance, • office, and other 
general expenses, the net results are obtained. 

All organisation, -whether in the chemical industry or 
any other, would fail to attain the best and most per- 
manent results if the personal equation be forgotten. We 
are not dealing with a collection of apparatus, but with 
an organisation of men, everyone an individual, with his 
own peculiarities and ambitions. The day has not come 
if it eyer will, when from purely altruistic motives a man 
will give his most efficient services. He must realise that 
"while his best work must-be done, it will not -go unnoticed 
and unrevrarded. He must be sure that he will receive 
Just and proportionately liberal treatment. His proper 
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ambitions must not be smothered, they must be clireoU'd, 
From an (‘xperience of many years, I believe the plan 
outlined above provides fully for this most important fact, 
and I can point with the gn'aU-sl: ])leasure to many men 
as proof of my slalement, and every oni- more (Mithusiastic 
than at the bi-ginning. 'rhe plac(‘S of (h(,‘ leadiu's will some- 
day be vacant* Who, tliiMi, shall fill th(*in? '^hos(^ whose 
liv<-s have been spent in pn'})aration for th(i work, and 
who will enter into it without shock or (h-rangemtmt of 
(‘xisting conditions, but as naturally as the stream Hows 
into the riv{‘r. Thus will the natural ambition of the young 
man reach its fulfilment in clue timij, and thus will our 
beloved industry progress to points of attainment which 
some of us may dn‘am of, but will never see. 

A vote of thanks to the president for his address was 
then proposed by Prof. DiviTS and seconded by Sir Henry 
Roscoe, the first president of the so(*iety, in the course 
of which allusion was made both to the valuable character 
of the address to which th(^ members had just listened, to 
the origin of -the society some twenty-live years ago, and 
to the consid(M'ab](‘ growth in its member.ship wliich the 
council’s report indicated. In n-sponcling, Dr. Nichols 
spoke of the advantage which ensm^d to the society as a 
whole as a cons(‘quenc(i of the visit last yefir to America, 
followed, as it happily had been, by the presemt visit to 
England of a considerable numb(‘r of m(*mbers from the 
other side of the Atlantic. He said how much he and his 
fellow-countrymen appniciated the hospitality that had been 
already shown them, .and the dTorts that had been made 
in connection with th(‘ interesting and lengthy programme 
that had been arranged largely for their benefit. He said 
that in New York they had been anxious to provide some 
souvenir of their visit that they might leave behind them, 
and, on . informing the meeting of the report of the 
scrutineers, which declared that Prof. Divers, F.R.S., had 
been elected president for the ensuing year, he desired to 
place in his hands the little thing that they had ventured 
to have prepared. This was a presidential badge formi'd 
of a medallion, of Sir Humphry Davy .surrounded by nn 
emblematical device repr<‘senting the union of England* and 
'America in the pursuit of chemical science. He trusted 
that the council of the society would authorise the w/^aring 
of the badge by all his succf'ssors in the office of president, 
and hoped iit would help still furthi'i- to c(‘m(ait the good 
feeling and cordialiiy which existed bidweiai nicmfaTs of 
I this great society oh both sides of thi' Allant ii-, lie con- 
cluckhl by announcing (hit names of the vicispresidfmts and 
i ordinary, members of the council who had been found to 
be duly elected to office. 

Prof. Divers e.xpressi-d, on behalf of the society, appn*- 
ciation of the kindn(!s.s which had dictated the offer of this 
valuable, presidential badge,. 

On the motion of Dr. Bailey, seconded by Mr. lUibner, 
who on behalf of Manchester , proniised a very hearty 
reception, it was resolved that the next aanual general 
meeting should be held in that city'. 

On the motion of Prof. Chandler, of Colombia Uni- 
versity, seconded by Sir Bov^erton Redwood, the hearty 
thank.s of the society were accorded to the senate and 
council of University 'College for granting permission to the 
society to meet in that building. This was responded to 
by Sir William Ramsay, who incidentally referred to the 
fact that University College as a separate corporation had 
just ceased to exist, having become absorbed in and an 
essential part of the UnivcTsity of T.andon. The meeting 
then adjourned. 


THE UNI VERS /TV OF SHEFFIELD. 

A S has aln^ady been noted in these columns, the new 
buildings of the University of Sheffield were on 
Wednesday of last W(‘f‘k opened by the King and Queen, 
and by the act a new centre for research was created in 
this country. 

Nothing seems to have been lacking to make the 
ceremony a success ; all taking part, from the King down- 
wards, entered into the proceedings with enthusiasm. In 
replying to the address of welcome presented by the city, 
the King said that he and the Queen were glad to be 
present to open the university buildings and to inaugurate 
* a work which he was assured would tend to promote the 
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advancement of knowledge and the spread of culture among 
all classes in the city. He had no doubt that the establish- 
ment of the university would also afford facilities for the 
technical training which is now essential to success in 
every industrial enterprise, and concluded by saying that 
he should follow the progress of the university with warm 
interest. It may be mentioned hero, as indicating His 
Majesty’s interest in the spread of university teaching, that 
he has since sent through Lord Londonderry a letter to 
the Lord Mayor of Sheffield stating that “ the opening of 
the new university buildings was felt by their Majesties 
to be an occasion of great importance. His Majesty has 
recognised with pleasure the desire felt in some of the 
great centres of industry and commerce that universities 
should take a prominent part in the promotion of scientific 
knowledge and research. . . . His Majesty recognises that 
in these days of constantly increased application of science 
and of scientific method to every department of modern 
life, it is to the universities that the nation must largely 
look ■ for maintaining that position in relation to great 
commercial and industrial problems which is essential to 
(ho social well-being of his Empire.” 

His INIajesty has also sent the following reply to the 


j that wider movement of which this university is but a 
j sign and symbol. The early years of your Majesties’ 
reign must always be remarkable as having witnessed that 
more general awakening on the part of your Majesties’ 
subjects to the advantages of higher education in all 
brunches of learning and that better understanding of its 
needs and requirements which is evidenced by the almost 
, simultaneous creation of five independent universities, at 
; Birmingham, Manchester, Liverpool, Leeds, and Sheffield. 

' The distinction conferred upon the inauguration of our 
; university by the gracious presence of your Majesties hen- 
to-day is of the happiest omen for its future, and we can 
only hope and pray that the teaching given within these 
U^uildings, the learning acquired within these walls, and 
1 The influences that will follow’ from them, may prove not 
I unworthy of the great honour you have done us, and may 
I be a constant source of profit and of ever-increasing useful- 
, ness to all classes of your Majesties’ loyal and loving 
subjects within these districts.” 

The Duke of Norfolk then addressed the King, and in 
: the course of his remarks, after paying tribute to the men 
■ to whom the university movement' in Sheftield is mainly 
! due, stated that it was now three years since it had beun 
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Fig, I. — The University Buildings from Weston Park. 


address presented to him by the university authorities : — “ I 1 
view with lively satisfaction the establishment of this and 
other universities in large industrial centres, and it gives 
me great pleasure £0 open the handsome and spacious 
buildings provided for the University of Sheffield. I have 
never ceased to watch with great interest the great develop- 
ment of the wide movement for the encouragement of a 
sound and liberal education among all classes of my people, j 
and I am well assured that the expectations of those ; 
patriotic and enlightened men by w'hose efforts were cstab- j 
lished the institutions from which the University of 
Sheffield derives its origin will be justified by the achieve- 
ments of those who are educated within these walls.” 

The opening ceremony was preceded by the reading of 
the above-mentioned address from the University by the 
Chancellor — the Duke of Norfolk — from which we extract 
the fol D\ ring sentences : — We bear in proud and grateful 
memory the fact that on more than one previous occasion 
members of your Royal House have shown an interest in 
the instructions from which the Univers tj of Sheffield 
derives its origin, and we gladly recall what has been 
already achieved in the course of your reign to advance 

NO. 1864, VOL. 72] 


thought necessary to gather into one home the various 
sources of educational work which the university ought to 
supply ; and the faculties of arts, of pure science, and of 
medicine have now been gathered together. Applied science 
is in another very adjacent building. He stated that every 
class in Sheffield "has shown keen interest in the work, and 
that the .sum of 20,oooZ. is ne«!ded to meet the expense of 
erecting and endowing the university. 

Reference having been made to the grunting in May 
la.st of the charter to the university, the King was handed 
a key and requested t, declare the university open. This 
he did, speaking as follows : — I have great pleasure in 
declaring these beautiful buildings open ; and it is my 
fervent hope and desire for the long-continued prosperity 
of the University of Sheffield.” 


The following is a short description of the new build- 
ings. The illustration (which we are able to give by per- 
mission of Messrs. Pawson and Brailsford, of Sheffield) is 
a view of the university from Weston Park. 

The buildings are constructed of red brick and stone in 
the Tudor style of architecture, form three sides of a quad- 
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rangle, and are situated upon a site overlooking Weston 
Park. A tower has been erected at one corner of the 
quadrangle, octagonal turrets at two of the other corners, 
the site of the third turret togelher with the fourth side 
of the quadrangle being left vacant in order to provide for 
future extensions. The building on the south side, which 
faces Western Bank, contains the large hall of the Uni- 
versity ; this hall is to be known by the name of the Firth 
Hall, after the founder of Firth College. The Firth Hall is 
designed to accommodate an audience of about 800 persons. 
In the same building are the administrative offices, the 
council room, the common rooms and refectories. The 
building on the west side provides for the departments in 
the faculties of arts and pure science, that on the north 
for the departments in the medical faculty. The faculty 
of applied science is located on a separate site about 
four minutes away in St. George’s Square. 

The physical laboratories contain a superficial area of 
10,000 square feet, and are self-contained on three floors 
connected by a spiral staircase and apparatus lift, the 
rooms on each floor being arranged on either side of a 
central corridor ' except those on the lower ground floor, 
which, owing to the slope of the ground, are confined to 
the quadrangle front. Accommodation is provided for all 
the various departments of physics, except electrical engin- 
eering, which is housed in the buildings for applied science 
in St. George’s Square. 

The chemical department occupies the northern half of 1 
the top floor in the western block, and has a floor area, 
including corridors, of 7400 square feet. Two lecture 
theatres are provided. The larger, 30 feet by 40 feet, is 
furnished with seating accommodation for no students. 
A preparation room for lecture experiments adjoins this. 
On the other side of the corridor is a smaller lecture 
theatre to accommodate 34 students; this will be utilised 
for tutorial work, and for work with small classes. 

There are laboratories for elementary and advanced 
students, and a small one for research work. 

The biological department, which includes the two 
subjects of zoology and botany, adjoins the chemical 
department, and occupies the southern half of the top 
floor of the west wing. A lecture room • is also allotted 
to this department on the first floor, and the whole of 
the upper part of the tower. There are two lecture rooms, 
the larger having accommodation for about 80 students. 
The general laboratory, with a raised platform and table 
for the purpose of practical dcnionstrations, and the 
botanical laboratory afford accommodation for 30 students 
each ; there is also a zoological laboratory for advanced 
students, besides zoological and botanical research labora- 
tories. 

The anatomical department includes a large lecture 
theatre, a museum, several research laboratories, and 
private rooms for the professor and demonstrators. Ac- 
commodation for microscopes and stereoscopes is provided, 
also a set of the most modern anthropological instruments, 
and requisites for students who may desire to do work in 
modern developments of anatomy. 

The physiological department has an area of about 5400 
square feet. There are nine rooms in the department, and 
no corridors, the rooms opening into each other ; the three 
largest of these are the general laboratory, 70 feet by 
25 feet, the chemico-physiological laboratory, 50 feet by 25 
feet, and the lecture theatre. Another large room in the 
department is the general research room, 25 feet by 30 
feet. The rooms in this department, like all the other 
rooms on the north front, are lighted with specially large 
windows in order to facilitate microscopical work, and 
have several concealed sinks in the floor, which, when 
opened, reveal supplies of gas, water, and electricity, thus 
avoiding the' necessity of fixed benches, their place being 
taken by movable tables. 

The pathological department occupies the whole of the 
upper floor of the medical block ; the main feature is the 
large students’ laboratory facing north, 70 feet by 26 feet, 
divided by two partitions. There are adjoining this two 
laboratories, one large and one small, intended for the 
bacteriological work to be done in connection with the City 
Health Department. A special feature consists of an in- 
cubating room in the centre of the department, so arranged 
that it can be kept at a constant temperature ; this room 
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will replace the ordinary incubating ovens. There is a 
large lecture theatre in the department, a museum with 
a lop and a south light, a special rescai'ch laboratory, also 
private rooms, photographic and store rooms — the last 
two mentioned being in the roof and the turrets above 
the department. 

The new buildings allotted to the engineering depart- 
ment consist of four floors ; the lowest floor or basement 
contains a largo extension of th(i original laboratories. 
The main engineering laboratory contains a plant which 
can be used both by mechanical and electrical engineering 
students. There is also a very complete electrical equip- 
ment in the new building to demonstrate the applications 
of electricity to lighting, traction, and power transmission. 

The department of metallurgy has had special attention 
paid to it, seated as it is in a city where the chief national 
metallurgical industry is carried on. As a natural con- 
sequence of this, so far as iron and steel metallurgy is 
concerned, the metallurgical laboratories of the University 
of Sheffield are unique. These laboratories are divided 
into two sections, the scientific and the practical. In the 
first named there are nine, and in the second two htbora- 
tories. 

GEOLOGJC/IL notes . 

/ MONG recent publications of , the Geologische Reichs- 
anstalt of Vienna, Herr G. Geyer (Verhandlungen, 
1904, p. 363) discusses the nature of the pre-Jurassic floor 
of Austria, from a study of blocks of crystalline rock 
embedded in Liassic sandstone, and of the island-like 
** Klippe,” formed of granite, which lies N.W. of Weyer, 
and which has been utilised for the memorial of von Buch. 
This mass of granite, by-the-by (Toula, ihid., 1905, p. 89), 
was correctly appreciated as a projecting mass of older 
land, and not as an erratic block, by von Hochstetter as 
far back as 1869. Herr Goyer refers to many instances 
of “ exotic blocks ” north of the Alps, and points out the 
influence of the old gneissic and granitic foundation on 
the subsequent folding in the region of the Rnns. Herr 
R. J. Schubert {ihid.^ 1904, p. 461) adds greatly to our 
knowledge of the Upper Kocono and Oligocene beds of 
Dalmatia, while Dr. Franz Kossmat (ihid.^ 1905, p. 71) 
shows how the Sava biigan to flow eastward on thit uplift(‘cl 
floor of a Miocene gulf, and formed th(‘ plain near Laibach 
by filling in a depression that diveloped during the latest 
movements of the Alps. In th(^ d(‘partmenl‘ of palicontology, 
Dr. Katzor {ihid,, 1905, p. 45) furnishes an interesting 
account of the microscopic striudun^ of the Devonian 
Tentaculite-limestones of Bohemia, which may be. regarded 
as a valuable suppltMuent to Noviik’s work on Tenia- 
culites {Beitriige zur Pah OrstcrnHch-^Ungarns, ii. Bd,, 
1882). Herr Theodor Fuchs {Jahfhuch dor k,h. Peicha^^ 
anstalt, 1904, p. 359) reviews in considerable detail a 
number of recent papers on fucoids, and concludes that 
these problematic organisms were not washed into the 
strata after the manner of floating seaweeds, but arose 
where they are now found. He insists that museum-sp(x'i- 
mens in such, cases are likely to be misleading, and that 
a study of fucoids in the field shows that some, at any 
rate, run perpendicularly to the strata by which they are 
surrounded. Herr G. Stache (Verhandhmgm, 1905, p. too) 
again investigates the globular Cretaceous organism named 
by him Bradya, and gives it new interest by showing its 
resemblance, in structure and mode of occurrence, to 
Brady’s recent genus Kcramosphmra, described in 1882 
from the deep sea south of Australia. Bradya has long 
been connected with Steinmann’s hydrozoan form Poro- 
sphscra ; but Stache is now able to revive it, and once 
more to refer it to the foraminifera. Students of our 
well known British form Parkeria will find much to interest 
them in this paper. Herren Hofmann and Zdarsky 
(Jahrhuch, 1904, "p. 577) discuss and illustrate the dentition 
of Deinotherium, and the abundant remains of a species 
of antelope, from the Miocene bods of Leoben. 

The Transactions of the Geological Society of South 
Africa for January to April contain several stratigraphicaT 
and structural papers by Dr. Molengraaff and others; but 
general interest will be raised by the illustrated description 
of the great Cullinan diamond, by Messrs. Hatch and 
Corstorphine, on p. 26. In the Transactions of the South 
African Philosophical Society, vol. xvi. (1905), Mr. Rogers 
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(p. 1) confirms his discovery of a glacial conglomerate, the 
Pakhuis bed, in the Table Mountain series near Clan- 
william. A thousand feet of sandstones, probably 

fluviatile, overlies these glacial strata, and the Devonian 
Bokkeveld beds follow, so that the antiquity of the con- 
glomerate, as compared with the well known Dwyka 
beds, is put beyond a doubt. Mr. Schwai'z {ibid., p. 9) 
makes a block of gneiss from the volcano of Tristan 
d’Acunha serve as the text for a dissertation on oceanic 
islands in general, which he expands further into a treatise 
on several points in theoretical geology. We confess to 
a feeling of nightmare, as the one innocent specimen leads 
us on into enormous fields of speculation, where a consider- 
able area is occupied by the slaying of the slain. When, 
after twenty-six pages, we reach the question, What, after 
all, are volcanoes? ” we are tempted to turn over the next 
eight, to where the description of “ the rocks of Tristan 
d’Acunha ” nestles humbly as an appendix. Mr. A. L. 
du Toit (p. 53) furnishes a serious paper on the forming 
of the Drakensberg, which summarises many recent observ- 
ations. Stress is laid on the numerous volcanic necks 
and lava-flows, which are later than the Cave Sandstone. 
In some cases, the vents contain no igneous matter but 
merely masses of exploded sandstone and shale, in a 
ground of pulverised grit. Dr. R. Broom re-opens (ibid., 
p. 73) the whole question of the age and affinities of 
Tritylodon. Those who were present at the memorable 
meeting in London in 1884, when Owen laid upon the 
table what was believed to be the oldest known mammalian 
skull, will read with some surprise of the doubt which 
hangs over the locality and horizon of the fossil. Dr. 
Broom believes that it came, as then stated, from Basuto- 
land; if so, it is from the Stormberg beds, which he 
regards as of Lower Jurassic age. As was pointed out in 
Nature, vol. Ixxii. p. 36, the reference of the reptilian 
beds of South Africa to the Permian may carry back the 
Stormberg beds also, and this will make Dr. Broom’s 
defence of Tritylodon as a mammal, and not a reptile, of 
even greater interest as research goes on. 

Dr. A. E. Salter (Proceedings of the Geologists' 
Association, vol. xix. p, i) produces a large amount of 
original evidence bearing on the sources of the superficial 
deposits found above the Jurassic and Cretaceous strata 
to the south, north-west, and west of London. The area 
studied is a wide one, and Dr. Salter traces fluviatile 
action in it to an epoch before the deposition of the 

Boulder-clay,” Among his interesting conclusions, we 
note that a large amount of drift ” material in the lower 
basin of the Thames is of southern origin, suggesting that 

the southern slope was formerly more extensive than at 
present,” the distribution of such material having been 
probably aided by earth-movements. In support of this 
latter contention, it is shown that Lower Greensand chert 
from the Wealden area occurs 650 feet above the sea at 
Goring Gap. The Lower Thames Valley is thus held to 
be of recent^ geological age (pp. 17, 25, ' 8:c.). Other 
evidence is adduced of the modification of the general 
direction of drainage by earth-movements since the higher 
gravels were deposited. 

Dr. O. Mann begins, in the Sitsungsherichte der 
Gesellschaft Isis (1904, p. 61), what promises to be a de- 
tailed account of the tin-deposits of the Erzgebirge, in- 
cluding a microscopic examination of the veins of quartz, 
tourmaline, and cassiterite. ,, 

Dr. J. W. Spencer further emphasises his views as to 
submerged river-channels and continental shelves • in two 
notices of the work of Hull and Nansen (American 
Geologist, vol. XXXV. pp. 152 and 222). He provides us 
also with a useful bibliography of the subject in relation, 
to America (American Journal of Science, vol. xix. p. 341). 

A preliminary note on the geology of the provinces of 
Tsang and t) in Tibet, by H. H. Hayden (Records, GeoL 
Survey of India, vol. xxxii. p. 160), forms a pleasant out- 
come of the recent political expedition. Marine Cainozoic 
beds are found north of the Sikkim border, and there is 
evidence of a former considerable extension of glaciers 
northward from the Himalayas. The granite near Lhasa 
is intrusive in a wide area of Jurassic strata, which have 
suffered much from crushing and metamoi^hism. The 
country does not appear rich in minerals, and even the 
gems are imported. G. A. J. C. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

C.^MBRIDGE. — Amongst the list of donations to the uni- 
versity benefaction fund which was recently published by the 
Vice-Chancellor the following sums may be mentioned : — 
the Right Hon. Lord Rayleigh, 5000/. ; the Right Hon. 
Lord Iveagh (further donation), loooZ. ; C. J. Heywood, 
Esq., looZ. ; J. Lumb, Esq., 100/. Besides these a number 
of smaller sums have been received, some of which are 
especially allocated to the Huddersfield lectureship in 
pathology. In addition to these sums the Cambridge 
University Association has collected more than 6000I. 
towards the fund for the university library. The success 
of this is due almost entirely to the energy of the regis- 
trary. The Schuter scholarship in St. Bartholomew’s 
Hospital has been awarded to Mr. R. B. S. Sewell, late 
scholar of Christ’s College. 


Dr. T. G. Pinches has been invited to join the staff 
of the institute of archaeology of the University of Liver- 
pool as assyriologist. 

The resignation of Mr. H. J. L. Beadnell from his 
position on the Geological Survey of Egypt is announced. 
Mr. Beadnell has been connected with the survey since 
1896, i.c. from the time it was established. 

From a long list of recent changes we extract the follow- 
ing appointments to professorships at technical colleges : — 
Prof, M. Disteli at Dresden, for descriptive geometry ; 
Mr. Caniillo Korner and Prof. K. Zsigmondy at Prague, 
for machine construction and mathematics respectively ; 
Dr. Leo Griinmach at Berlin ; Dr. Gustav Rasch at 
Aachen ; Dr. Clarence Feldmann at Delft, for electro- 
technics ; Dr. A. Tobler at Zurich, for applied electricity ; 
Prof.^ F. Schilling at Charlottenburg, for geometry. 
W. Konig, of Greifswald, has been appointed professor of 
physics at the University of Giessen, and Dr. Karl Stochl 
professor of mathematics and physics at Passau. 

The proposal made by the Emperor of Germany for the 
temporary interchange of professors with America for a 
course of lectures is leading to a number of important 
results. Harvard University has invited Prof. Ostwald, of 
Leipzig, to give a half year’s course, Columbia University 
has secured lectures from Prof. V. F. Bjerknes, of Stock- 
holm, on ” Fields of Force,” and from Prof. H. A. 
Lorentz, of Leyden, on “ Extensions of Maxwell’s Electro- 
magnetic Theory.” Is Great Britain with its usual 
insularity going to keep aloof from the new movement? 
It is hardly likely that any proposal from our country would 
fail to obtain hearty support either in Germany or in 
America. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, March 9. — “The Rate o^ Transmission ot 
the Guatemala Earthquake of April 19, 1902.” By R. D. 

Oldham. 

This paper contains a complete study of an earthquake 
from the point of view of the rate of transmission. The 
time and place of origin are known with a sufficient degree 
of accuracy, and the shock was of sufficient power to give 
distinct records even at 160® from the origin. Three phases 
of wave motion are recognised, the third phase including all 
those which are distinguished in Japan by the symbols 
P3 . . . Pg, as the author believes that it is doubtful 
whether there is any real difference in the character of the 
wave motion, or whether, in these so-called phases, we have 
not waves of essentially similar nature, but varying rates of 
propagation. The first and second phases are, however, of 
distinct character, being mass-waves, differing from each 
other not only in rate of propagation but in character of 
wave motion. Of these, the first phase shows a continuous 
increase in the apparent rate of propagation as the distance 
from the origin becomes greater, and seems to, emerge 
almost simultaneously at all points more than 145® from 
the origin. The second j^ase shows an increase in the 
apparent rate of propagation up to 100°, and a decrease 
beyond . this ; the result is unexpected, but the author, 
while retharking that it itiust not be rejected on that 
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account, also points out that the second phase is much 
less well marked in the distant records than in the nearer 
ones. From the ti,qures ^iven in the paper, it appears 
that the times taken by the three phases of wave motion 
to travel from their orij^in to its antipodes are respectively 
about 20, 50, and 100 minutes. 

Physical Society, June 30. — Dr, R. T. Glazebrook, F.R,S., 
past-president, in the chair. — The comparison of electric 
fields by means of an oscillating electric needle : D. Owen. 
This paper describes experiments which show how an 
“ electric needle ” maj’ be used to measure electric fields 
in a manner similar to that in which a magnetic field is 
measured by an oscillating magnetic needle. The needles 
used were cylindrical in form, of aluminium or of brass, 
and were suspended by quartz fibres three or four inches 
in length. The couple on the needle when disturbed from 
the direction of the field is proportional to the square of 
the field strength. For small displacements the needle 
vibrates isochronously, the frequency being proportional 
to the electric force.' It may be used in alternating as 
well as in steady fields, and 'may be applied to illustrate 
manv of the laws of electrostatics. The disturbing effect 
of the needle upon the field is considered ; in particular its 
effect when placed in a uniform field. It is shown by 
experiments that the disturbing effect falls off rapidly with 
the distance from the needle, and is inappreciable (in the 
case of a needle cm. long) at a distance of twice the 
length of the needle. With regard to the effect of the 
dimensions of the needle upon the frequency (for given 
field), while the restoring couple decreases rapidly with 
decrease of size, yet the moment of inertia decreases more 
rapidly, so that the smaller the needle the greater the 
■frequency, and also the smaller the disturbing effect. The 
shielding effect of some dielectric materials was examined 
in the following way : — A needle was suspended centrally 
in the uniform field 'between a pair of parallel plates. A 
thin-walled cylinder of the dielectric was placed around 
the needl<‘, a'nd the shielding action denoted by a fall in 
frequency of the needle. Glass and mica were found to 
effect perfect shielding. Ordinary paper shields ,* but when 
thoroughly dried by heat the electric field is transmitted 
undiminished only to fall off to zero after* a minute or 
two’s exposure to the air. Dry paper soaked in melted 
paraffin-wa.x transmits ■ the field perfectly and for an in- 
definite time. The paper conclucles by pointing out that 
an electric needle suspended betw^oen a pair of parallel 
plates forms a simple means of measuring high voltages, 
since the frequency of vibration is simply proportional to 
the voltage between the plat(‘s. — The magneto-optics of 
sodium vapour and the rotatory dispex'sion formula : Prof. 
R. W. Wood. It has been shown in a previous paper 
that the vapour of metallic sodium is an ideal substance 
for investigating the effect of a strong absorption band 
on the magnetic rotation of the plane of polarisation. The 
preliminary work was not very satisfactory, as the method 
employed did not admit of very accurate determinations 
of the wave-lengths. Improvements in the methods of 
observation and design of the apparatus have been accom- 
panied by an increase in accuracy, and accurate readings 
have been obtained for as many as nine different values 
of \ between Dj and D^. Rotations as great is 1440° 
(four complete revolutions) have actually been observed, 
and this with a 10 cm. column of not very dense vapour in 
a field of 2000 C.G.S. units. In the present paper the 
magneto-optics of the vapour for light travelling along the 
lines of force are discussed. The sodium was heated in a 
tube of thin steel, the ends of which projected from the 
helices of the magnet. It was found that the field strength 
within the steel tube did not differ greatly from that 
obtained when glass tubes were used. A short piece of 
small brass tubing is brazed into one end of the steel tube, 
through which the steel tube is exhausted. A good vacuum 
is essential, all traces of rotation disappearing in hydrogen 
or nitrogen at atmospheric pressure. Light from an arc- 
lamp made parallel by a lens is passed through a NicoTs 
prism, the steel tube, and a second Nicol, after which it 
is brought to a focus upon the slit of a spectroscope by 
means of a second lens. In the present case, a concav'e 
grating of 14 feet radius was used instead of a spectro- 
scope, the observations being made both visually and by 
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means of photography- The paper then describes the 
jihenomen.'i which are’ presented when the sodium vapour 
is formed in the magnetit' field. In the ca.se of very dense 
vapours the rotation has been measured ov(‘r a consider- 
able range of wave-lengths, namely, throughout the region 
compi'ised between A ^5X40 and A“-5()22. I'he rotation 
constant of was found to b(^ about double that of I),. 
Drude, in his “ Lehrbueh der Optik,” has giv(‘n two 
formula for the magnetic rotatory dispersion, the first of 
which, developed from the hypothesis of molecular currents, 
calls for an anomalous effect on crossing the band, and 
does not apply to sodium vapour. The second, developed 
from the Hall-effect hypothesis, predicts rotations of 
similar sign and equal magnitude for ^ wave-lengths 
symmetrically situated in the spectrum, with respect to 
the centre of the absorption-band. It seems Iik<!ly that the 
molecular currents play some part, and that the formula 
built up on the hypothesis of the Hall-cffcct is incomplete. 
However, the latter formula ropresemts the rotation out- 
side of the D-lines with great accuracy, while between the 
lines it gives in some cases a curve which is elevated 
somewhat above the {‘xperimental curve. The paper con- 
cludes with an ac(‘ount of the bright-line spectrum pro- 
duced by magnetic rotation which presents itself when the 
Nicol’s prisms of the apparatus are crossed. The spec- 
trum, which at first could only be seen with difficulty, was 
finally obtained of such brilliancy that it could be photo- 
graphed with a T4-feet concave grating, A good vacuum 
was found to lx? an essential condition, the presence of 
inert gases causing a faintness of the lines. — ^The fluor- 
escence of sodium vapour : Prof. R. W. Wood. The 
fluorescence of sodium vapour has been investigated by 
allowing light of various wave-lengths to illuminate the 
vapour, and then studying the light emitted with a spectro- 
scope. Approximately homogeneous light of any desired 
wave-length is obtained by means of a monochromatic 
illuminator. .Some sodium is placed in a horizontal steel 
tube fitted with steel ends, in one of which is a circular 
aperture bored just above thf‘ ermtre. Th(‘ tube is heated 
and the vapour ris<'s until it n‘aches the hole. The light 
from the monochromatic illuminator passevs through the 
hole and falls upon th(‘ vapour. I'he lluorescent light is 
then observed by rn<^'u^s of a sp<‘ctros('ope either visually or 
by photography. It is ess(‘nlial that th(‘ incident light 
should not traverse an appre(*iable amount: of the vapour, 
or the tluorescent (‘ff(*ctK are masked by those of ahsorji- 
tion. The bright lines of the* nuoresc<‘nt .spectrum arc by 
no means the exact eompb'menl of the absorption spectrum, 
\>ry remarkable effects have Ix^en obs(*rv(?d when the 
vapour is iHuminat(‘d with a very narrow band of approxi- 
mately homogeneous light, the lines in the fluoresc(Mil 
spectrum changing lh(‘ir position and appearing to damx! 
about with the slightest change in the wave-length of 
! the exciting light. The motion is of course only an 
illusion, lines disappearing and others re-appearing, like 
the sparks of a spinthariscope. Stokes’s law is violated 
in a most flagrant manner, bright lines coming out on 
both sides of the excited region. The behaviour of the 
spectrum indicates that we are dealing with a number of 
groups of electrons, each group containing a largo number 
of vibrators. The excitation of one of these vibrator.s sets 
the whole group going, but does not start disturbance.s in 
the other groups. 

KniNltURGlI. 

Royal Society, June ip.-— Dr R. TI. Traquairin the chair. 
— A comparative study of. the dominant phanerogamic 
and higher cryptogamic flora of aquatic habit : George 
West. The paper referred to three loch areas of Scot- 
land, namely, Loch Ness, the district between Nairn and 
Forres, and the Island of Lismore?, In the first district 
the waters were peaty, in the third they were heavily 
charged with lime and were free of peat, while in the 
second district the waters were neither limey nor peaty, 
but were turbid and unwholesome in appearance, due ’to 
the presence of marsh gas. These characteristics influenced 
in marked degree the habit of the aquatic flora, the 
distribution and growth of which were also dependent on 
the direction of the prevailing winds. Interesting details 
were given. — Les concretions phosphatdes do I’Agulhas 
Bank (Capo of Good Hope) : Dr. Ldon W, Collet ; aver 
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une description de la glauconie qu'elles renferment, par 
Gabriel W. Lee. The work was undertaken under the 
direction of Sir John Murray, w’hose large collection of 
phosphatic nodules had been greatly enriched by the con- 
cretions dredged off the Cape of Good Hope by the steamer 
of the Department of Agriculture, and presented by Dr. 
Gilchrist, the Government biologist. The concretions were 
found beyond the loo-falhom line down to depths of 800 
fathoms. Their occurrence, as already pointed out by 
Sir John Murray, is closely connected with the oceano- 
graphical question of the variability of temperature in 
certain regions. The mingling of two currents of different 
temperature is necessarily attended by a great mortality 
among the creatures living in these waters, and .their 
dead bodies falling to the bottom produce ammonia and 
phosphate of lime. There can be little doubt that the 
glauconite and phosphates found in geological strata have 
been formed under similar conditions. In the material 
from the Agulhas Bank two kinds of nodules were 
found : — (i) those with Foraminifera and other calcareous 
organisms ; (2) those without carbonate of lime and with 
the glauconite grains cemented together by phosphatic 
matter. These implied different modes of formation. Mr. 
Lee recognised two kinds of glauconite in the phosphatic 
nodules, the occurrence in the one kind being in the form 
of grains with definite contours, in the other in the form 
of a diffused pigment. — Note on some of the magnetic 
properties of demagnetised and annealed iron : James 
Russell. The iron was demagnetised by one of three 
methods, namely, by decreasing reversals of magnetic 
force co-directional with the field to be afterwards applied 
in the study of the permeability, by decreasing re- 
versals of a transverse force, or by annealing. The 
permeabilities after these processes of demagnetisation 
were carried out were then compared, and various interest- 
ing conclusions arrived at. One very remarkable result 
was that, however much the values of the permeability 
differed under these varied conditions, the value of the 

coercive force (as defined by Hopkinson) was almost 

exactly the same in all cases. — Certain mathematical 

instruments for graphically indicating the direction of re- 
fracted and reflected light rays: J. R. Milne. These 

simple devices were not only useful in demonstrating the 
course of reflected and refracted rays, but could also be 
effectively used in graphically solving problems in geo- 
metrical optics the algebraic solution of which presented 
insurmountable difficulties in the way of carrying out the 
necessary eliminations. — On the hydrodynamical theory of 
seiches ; Prof. Chrystai. This paper contained the mathe- 
matical solution of problems suggested by the phenomena 
of seiches in lakes, and showed how the periods of the 
various possible seiches and the positions of the nodes 
were affected by the contour of the lake bottom. — On a 
group of linear differential equations of the second order, 
including Chrystal’s seiche-equations as special cases:* Dr. 
Halm. This formed an important sequel to the fore- 
going paper, giving a mode of arriving at a solution of a 
case in which the direct method led to a slowly con- 
verging series, ill-suited for numerical determinations. — 
A monograph on the general morphology of the myxinoid 
fishes, based on a study of myzine, part, i., the anatomy 
of the skeleton : Frank J- Cole. By controlling the dis- 
sections by charts reconstructed from serial sections, the 
author obtained many results of importance in working 
out the micro-anatomy of the skeleton. Previous descrip- 
tions have thus been much extended, and the phylogenetic 
origin of the myxinoid skeleton may now be shown to be 
much simpler than has been hithertp supposed. 

July 3. — Prof. Geikie in the chair. — The plant 
remains in the Scottish peat mosses, part i. : Francis 
J. Lewis. The paper contained a detailed account of the 
botanical stratification of peat mosses in the Scottish 
southern uplands, the discussion being in every case based 
upon evidence derived from freshly cut holes or from 
borings. The geological horizons were determined in most 
cases by the fact that the mosses rested on moraines 
which were known to belong to one of the Glacial periods. 
The conclusions were in full accord with the views 
originally put forward by Prof. James Geikie, and demon- 
strated the existence of the third, fourth, and fifth periods 
of glaciation in Scotland, those, namely, which are dis- 
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tinguished as (3) the district ice sheets, (4) the mountain 
valley glaciers, (5) the corrie glaciers. — Dissociation of the 
action of the auricles and ventricles : Dr. W. T, Ritchie. 
The paper contained an account of curious cases of heart 
block, a subject first studied scientifically by Gaskell. 
The graphs of the various pulse rhythms were obtained 
side by side, enabling the eye at a glance to contrast them 
and so prove the absolute independence of the action of the 
auricles and ventricles. — Cape hunting dogs (Lycaon Rictus) 
in the gardens of the Royal Zoological Society of Ireland : 
Prof. D. J. Cunning:ham. The chief interest attached 
to these dogs was that they had been for the first time 
reared in captivity. The parents had been got from 
Holland, and during the four years 1896 to 1900 there 
had been four litters, but only three of the puppies had 
been brought to maturity. The peculiar colouring of the 
adult dog with its yellow and white patches was absent 
in the puppy stage, but gradually appeared as the animal 
grew older ; also the dark band down the forehead became 
more marked with age. The animals were very in- 
tractable in captivity. An attempt to obtain a cross with 
a collie failed, the collie when introduced into the cage 
showing symptoms of excessive fear, while the male 
Lycaon paid not the least attention to her. The period of 
gestation in the case of the Cape hunting dog was found 
to be eighty days, somewhat longer than in the case of 
the domestic dog. — ^The Alcyonarians of the Scottish 
National Antarctic Expedition : Prof. J. A. Thomson and 
James Ritchie. The collection contained six new species, 
and specimens of three forms previously obtained by the 
Challenger. These were found in various latitudes, the 
furthest south specimen having been obtained in 
S. lat. 74*^, off Coats Land. Our knowledge of the geo- 
graphical distribution has been thus much extended. Of 
the beautiful Umhelhda dnrissima the Challenger obtained 
one young specimen from the south of Yedo, while Mr. 
Bruce was fortunate in obtaining about a score of speci- 
mens, some of which are larger, older, and of more 
vigorous growth than that which Kolliker described in 
the Challenger reports.— The theory of determinants in 
the historical order of development up to 1852 : Dr, 
Thomas Muir. — On the action of radium bromide on the 
electromotive phenomena of the eyeball of the frog : Prof. 
McKendrick and Dr, W. Colquhoun. It has been 
known since 1871 that when the fresh excised eye of a 
frog is connected by unpolarisable electrodes with a 
sensitive galvanometer an electric current may be detected, 
and that definite variations take place in that current 
when the retina is exposed to the action of light. It is 
also well known that salts of radium are luminous in the 
dark, and that when a tube containing radium is pressed 
against the closed lid of the eyeball a luminous effect is 
! produced. It was of interest to ascertain whether this 
luminosity was due to the radium causing fluorescence 
of any of the structures of the eyeball, or whether it 
was due to the direct action of the radium emanations 
on the retina itself. The radium employed was kindly 
lent by Dr. Hardy, of Cambridge. The conclusions were 
as follows : — (i) The light emanating from radium 
bromide affects the electromotive phenomena of the living 
retina of the frog in a manner similar to that of light,, 
although to a considerably less degree ; (2) its action is 
not due to fluorescence of any of the structures of the 
eyeball, but to direct action on the retina; (3) the retina 
of the frog will respond to emanations of radium passing 
through cardboard, blackened paper, thin glass, and 
aluminium foil, emanations which, when allowed to falT 
on the human eye in a perfectly dark chamber, do not 
give rise to a luminous sensation ; (4) the frog^s eye is 
sensitive to the feeble light emitted from the surface 
of fluorescible minerals and fluids rendered fluorescent 
by radium ; (5) the $ rays are responsible for most of 
the effects observed, but after they have been largely 
excluded by thick glass a slight effect still persists, due 
presumably to the 7 rays; (6) monochromatic light em- 
ployed in a photographic chamber may still affect the 
electromotive phenomena of the living retina of the frog' 
{7) no satisfactory evidence could be obtained of the 
action,, jpf the ultra-violet rays of a lamp filtered through 
a Wood’s screen. The slight movement of the galvano- 
meter observed with light “off” might possibly be ac- 
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counted for by mechanical disturbance of the apparatus. 
As already pointed out by Prof. Gotch, there is great 
advantage in “ adapting the eye to darkness or to 
coloured light for three or four days. 

Dublin, 

Royal Dublin Society, June 20. —Prof. W. Noel 
Hanley, F.R.S., in the chair. — On the supply of water 
to leaves on a dead branch: Prof. H. H. Dixon. ^ The 
fading of leaves on a branch killed by the application 
of heat is shown experimentally to be due in many cases 
at least to the introduction into the transpiration current 
of substances which cause a loss of turgescence of the 
leaf cells; consequently this fading does not prove that 
the water supply in these cases is ' inadequate, but rather 
that it is contaminated. A diminution, however, of the 
water supply may be caused by the high temperature, if 
this latter determines the rupture of the water columns of 
the tensile transpiration current or brings about the 
exudation of clogging substances into the conducting tracts 
from the dying cells. The conclusion, based on the 
withering of leaves on a killed branch, that the interven- 
tion of living cells is necessary to the elevation of the 
sap is thus rendered superfluous. — On 'the diagnosis of 
the eye by means of pinhole-vision : Prof, W. F- Bairirett, 
F.R.S. The self-examination of the eye by looking 
through a pinhole in an opaque screen was termed cntoptic 
diagnosis by Listing, who submitted this method to careful 
examination more than fifty years ago. The author was 
independently led to a similar discovery by noticing fixed 
shadows on his own retina when a, bright spot of light 
was looked at. These shadows pi'oved to be due to 
cataract, and led the author to the construction of an 
instrument which he calls an ^entopto scope, whereby the 
patient can easily draw the exact extent of the obscuration 
in either eye. By means of two closely adjacent pinholes 
in a revolving diaphragm in the eye-piece and a trans- 
parent scale, the actual magnitude and position of the 
•opacity in the eyeball can be accurately determined, — On 
secondary radiation (part iii.) : Prof. J. A. McClelland!. 
A continuation of the author’s researches. 

Paris. 


Recoura. If a concentrated solution of ferric sulphate 
be allowed to stand for some days a deposit forms, which 
rapidly grows until the liquid biicomes practically solid. 
1 'his occurs through the formation of a mixture of 
basic sulphate and fr(u‘ acid. — On doxtro-dilactide : E. 
Jung'fleisch and M. Godchot. — On tin* hydrogenation of 
the k(‘loximcs. A synthesis of n(uv amintis : A. Mailhe. 
Among others, acetoxiine by reduction with finely divided 
nickel gives a mixtun* of isopropylamiiK^ and di-isopropyl- 
aniin(‘. — On the synthesis of a new loucino : L. Bouveault 
and Renti Loequin. 'fhis body is probably one of the 
four possible amino-butvl-acetic acids. — On sparteine, and 
the symmetric character of the molecule : Charles Mou reu 
and Amand Valeur. — On a sulphate of chromium which 
resists the action of reagents : Miser t Colson. — On the 
figures formed by pressure or piTcussion on plastic crystal- 
line metals : F. Osmond and G. Cartaud. 'J'hese consist 
of groups of lines, curved on iron, straight on other plastic 
metals of the cubic system.' — On some points in the 
morphology of the schixopods : IT. Couti&ire. — On the 
segmentary organs at the moiiKml of sexual maturity 
among the Hdsionians and the Lycoridians : Louis 
Fagre. — On the retraction of the mouth in the Chetopods : 
C. Viguier. — On an estimation of the red corpuscles in 
human blood made at the summit of Mont Blanc ; Raoul 
Bayeux. After giving a tabic of results, the author con- 
cludes that a rapid increase in the number of red cor- 
puscles takes place with increasing altitude. This number 
soon falls off with some rapidity, 'but remains abnormally 
high even some time after a return to the lowest point. — 
On intestinal poisons (their nature, and precautions to be 
taken against them) : MM. Charirin and Le Play. — On 
the preparation and properties of protoplasmic extracts 
from blood corpuscles : Auguste Lumierei L. Lumi^re, 
and J. Chevrotier.— On the activity brought about in pure 
pancreatic juice by the combined influence of colloids and 
electrolytes : Larguier des Bancels. An inactive pan- 
creatic juice becomes under these conditions capable of 
digesting albumin.- -On the decomposition of albuminoids 
by Actinomyces; E. Mac 4 .— On the Tertiary beds of 
Ouennougha and Medjana (Algeria) ; E. Ficheur and J. 
Savornin. 


Academy of Sciences, July lo. — M. Troost in the chair. 
^On a calculation of the elastic resistance offex'cd by a 
tube without longitudinal tension to inflation by a con- 
tained liquid column : J. Boussinesq. — On .some experi- 
ments relating to the radio-activity induced by uranium : 
Henri Becquerel. This paper contains a study of the 
properties of the body formerly discovered by precipitation 
from the mixed barium and uranium chlorides by sulphuric 
acid, and since probably identified with Crookes’s 
uranium X. It shows a remarkable stability of activity 
at very high temperatures. — On the treatment of trypano- 
somatous disease (surra, mbori) by arsenious acid and 
trypan red : A, Laveran. Extending his investigations on 
this method of treatment, the author has definitely cured 
the disease in dogs, animals in which it has always 
previously proved fatal. No trace of infection could even be 
found, in the blood of the cured dogs. — On the treat- 
ment' of bone fractures by movement: J. l-ucas- 
Championni^re. This new method follows a law which 
surgery hitherto has ignored, that, in spite of their rigidity, 
bones, like other tissues, require movement to ensure the 
vitality necessary for recuperation. The practice which the 
author follows is a peculiar form of massage, and not only 
conduces to the formation of the hard tissue, but is also 
favourable to the quick reparation of other neighbouring 
organs, such as muscles and tendons, involved in the 
fracture. — On the use of rockets against hail : E. Vidal. 
This paper explains how they arc effectual in those cases 
where the storm centre is at a low altitude. — Researches 
on algebraic integrals in motion of a solid heavy 
body about a fixed point : Edouard Husson. — On a new 
preparation of rubidium and cjesium : L. Hackspill, 
The author finds that these metals can be obtained by a 
method similar to that for obtaining potassium or sodium, 
viz. by reduction at a dull red heat of the alkaline 
chlorides with calcium. The resulting metal does not even 
attack glass. — comparison pf properties, tests, and 
classification of ternary steels: L^on Guillet.-— On the 
molecular transformations of hydrated ferric sulphate: A. 
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THE AGENTS OF EARTH SCULPTURE. 
Geology — Processes and their Results. By Thomas 
C. Chamberlin and Rollin D. Salisbury. Pp. xix+ 
654. (London: John Murray, 1905.) Price 21s. 
net. 

I T is appropriate that this work is written by ex- 
perienced members of the United States Geo- 
logical Survey who are likewise heads respectively of 
the departments of geology and geography in the 
University of Chicago. The main portion of the 
volume treats of the earth’s physical features and 
their origin, and thus illustrates the forces and pro- 
cesses which belong to the borderland between past 
and present in which geologists and geographers are 
alike concerned. No aspect of geology appeals to a 
larger circle of interested students and general 
readers. The preface being dated from the University 
of Chicago, it may be inferred that the book is pub- 
lished simultaneously in the United States. It is 
printed in bold type on thick paper, and with such 
abundant illustrations that it is a veritable picture- 
book, There are 24 plates and 471 text illustrations,* 
the latter are not listed, however, in the table of con- 
tents. In the eyes of a book-lover the appearance of 
the book is somewhat marred by its being cut down 
rather too closely; but as thfe student will pay more 
attention to the subject-matter he may at once be 
assured that it is a sound, vigorously written work, 
abounding in original information and suggestions, 
and abreast of the ever-expanding knowledge to which 
American geologists have so largely contributed. Nor 
is there wanting due acknowledgment of many facts 
and illustrations drawn from published sources. 

In their preliminary remarks the authors make a 
noteworthy use of statistics. Thus we read that 
The total mass of the atmosphere is estimated at 
five quadrillion tons,” that “About 1300 quadrillion 
tons of water lie upon the surface of the solid earth,” 
and that the volume of the stony portion is about 
260,000 million cubic miles. These estimates, in- 
comprehensible by themselves, are rendered useful by 
comparisons, and the relative mass and extent of 
atmosphere, hydrosphere, and- lithosphere are thereby 
brought clearly before the reader. It is pointed out 
that the oceanic depressions rather than the con- 
tinental masses are the master phenomena of the 
earth’s surface, and that if the surface were graded 
to a common level by cutting away the land and 
dumping the matter in the abysmal basins, the 
average plane would lie somewhere near 9000 feet 
below sea-level. 

In dealing with the atmosphere as a geological 
agent, dust and blown sand, wind-ripples and wind- 
erosion, the influence of the colour of rocks on their 
daily range of temperature, the creep of soils and sub- 
soils, and even the effects of lightning receive 
attention. 

Rain and river erosion are discussed from hypo- 
thetical, and more fully from actual, points of view; 
Various stages in the history of streams and yalleys 
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are illustrated, and their "distinguishing features in 
youth, in mature and in old age are described. It is 
pointed out that the base-level of erosion and sea- 
level are by no means synonymous, as rivers often 
erode below sea-level. The development of rivers 
under different structural conditions is explained, and 
attention is directed even to the possible influence of 
the rotation of the earth on the erosive action of 
streams. The beheading of one stream by another is 
treated as “ piracy,” and both “ foreign ” and 
“ domestic piracy ” are explained, the latter phrase 
being applied to cutting off an ox-bow in a meander- 
ing stream. Other terms of a somewhat homely 
nature are used, such as “ scour and fill,” in illus- 
tration of the fact that a stream in flood degrades its 
channel and aggrades (builds up) its plain. 

There is a notable chapter on ground-water, a sub- 
ject of great scientific interest as well as practical 
importance. The movements of ground-water include 
the fluctuations in its upper surface or “ water table,” 
and those dependent on the outflow of water in 
springs or on its abstraction by pumping, influenced 
as the movements also are by geological structure. 

The work of snow and ice, of continental and 
alpine glaciers, is ‘treated in an attractive and 
luminous style. The way of “ getting ' load, ” the 
englacial and superglacial drift, the transfers of load 
from basal to higher portions of the ice, and the 
movements accompanied by shearing-planes and 
thrusts, are duly described. 

“ Hanging valleys ” receive attention, and it is 
remarked that those developed by stream-erosion are 
not common, except in cases of the recession of a 
waterfall past the mouth of a tributary. The features 
are characteristic of regions recently glaciated; where, 
as in ' the western mountains of North America and 
elsewhere, a main valley has been deepened by glacial 
action below the level of tributary streams. 

I The work of the ocean is fully discussed and illus- 
trated. The cutting of cliffs in different materials, 
the formation of arches, stacks, and beaches, and rill- 
marks on sands that simulate sea-weeds, and other 
I subjects large and small- come under consideration. 
The later chapters are occupied by the origin and 
descent of rocks'”; rriinerals and rocks are described, 
and “some account is given of the new, and by no 
means popular, American ' petrological classification 
and nomenclature.- Various structural features, cross- 
bedding, nodule's, joints, folds, &c., as well ' as de- 
formations, volcanic action, and other topics, are 
illustrated. 

The geological functions of life are then dealt with. 
The consumption and restoration of carbon dioxide 
and the consequent influence on climate are discussed. 
The agency of organisrhs in the disintegration of 
rocks, and the protection they afford against erosion 
are pointed out. Attention is also directed to the 
influence of land vegetation on the character of sedi- 
ments, due in* the first place to the decomposition of 
different rocks and the formation of soils— -materials 
which may be carried out to sea. On the other hand, 
“ if the surfacie be bare of vegetation,” the crystalline 
rocks are usually disaggregated before they are de- 
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composed.’' The bearing of these facts on the ques- 
tion of vegetal coverings in the earlier periods is 
briefly discussed. Observations on organic rocks, and 
on the distribution and development of the fauna and 
flora, lead up to the subject of historical geology, 
which the authors propose to deal with in another 
volume. H. B. W. 

MACHINERY FOR HANDLING RAW 
MATERIAL. 

The Mechanical Handling of Material. By G. F. 
Zimmer. Pp. xii + 521; illustrated. (London; 
Crosby Lockwood and Son, 1905.) Price 255. net. 

I N the preface Mr. Zimmer says that he has been 
for twenty years professionally engaged in this 
branch of engineering, and he was recently induced 
to put together in the form of a treatise — the first in 
English on the subject — the mass of notes he had 
gradually accumulated. The importance of the sub- 
ject is emphasised in the introduction by a few 
susrgestive figures as to the amount of raw materials 
which has to be dealt with annually, and it may be 
noted that the wages of an ordinary labourer are 
equivalent to the interest on loooL of capital. 

The question of the continuous’ handling of material 
is treated in the first section of the book; special 
prominence is given to elevators for the conveyance 
of com and flour, and to the important problem of the 
supply of coke, ore, &c,, to the top of blast furnaces; 
illustrations are given of the latest American furnace 
hoists. The system of band conveying, due to the 
inventive skill of Mr. Lyster, engineer to the Liver- 
pool Docks, and the automatic throw-off carriage for 
such conveyors, also due to Mr. Lyster, are described 
in detail. Vibrating trough conveyors — the latest type 
of such machinery, and especially useful with any 
material which would deteriorate in rough treatment 
— are then dealt with. Tightening gears, power re- 
quired, and speed of travel in the different types of 
conveyors are discussed in a special chapter, thus 
facilitating reference and comparison. The various 
types of pneumatic elevators, including the successful 
Duckham system for loading grain which has been 
extensively used, are next treated. This section of 
the book is concluded by a series of descriptions, in 
ever}’- case with illustrations, of conveyors which have 
been designed for special purposes, such as timber 
conveyors, hot coke conveyors for gas works, and 
casting machines for use with large blast furnaces. 

The intermittent handling of material, mainly by 
endless chains and ropes, including the many systems 
of aerial cable-ways, forms the second section of Mr. 
Zimmer’s book. One of the examples selected to 
illustrate the use of aerial ropeways is that used 
during the building of the new Beachy Head Light- 
house, and full credit is given to Messrs. Bullivant 
for the ingenious way in which the many practical 
difficulties were overcome. We may mention that it 
is to this system of aerial ropeway that the rapid 
completion of that remarkable bridge which will 
convey the Rhodesian railways over the great gorge 
of the Zambesi, almost within a stone’s throw of the 
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famous falls, is due ; it not only facilitated the erection 
of the bridge, but it also enabled the permanent way 
and rolling stock for the northern continuation of the 
railway line to be transported to the north bank of 
the gorge long before the bridge itself was com])l(‘tcd. 
The interesting question of the coaling of ships at 
sea, a subject of special interest in view of the recent 
voyage of the famous Baltic Fleet to the East, forms 
the conclusion to this section. 

The third section of the book is devoted to unload- 
ing and loading appliances. The discharging of 
vessels in docks, and the discharging of railway 
trucks — work requiring so much labour — have been 
fertile subjects of invention, and a large number of 
systems of grab-elevators and self-emptying trucks 
are described. In view of the enormous weight of 
coal annually shipped at the various coal shipping 
centres, no branch of the mechanical handling of 
material has received more attention than that of 
coal tips for loading colliers, and the chapter which 
treats of coal tips is a most complete and valuable 
one. In the last section of the book a number of 
miscellaneous devices, which the author has found it 
impossible to group under any of the previous 
divisions, are described, such as the automatic weigh- 
ing of material, the coaling of railway engines, &c. 
Large flour and silo warehouses form an essential 
feature in the mechanical handling of raw materials 
such as grain and seed, and a couple of chapters, 
illustrated with the help of a number of plates, are 
given up to a detailed account of the main features 
of their design. 

The book will be indispensable to all engineering 
firms, consulting engineers, and architects who have 
to deal with this important question either in the way 
of designing machinery or of erecting warehouses, 
and it is, though highly technical, a book which will 
appeal to the general reader anxious to obtain some 
slight knowledge of the latest advance in the 
mechanical handling and tran.sport of the immense 
quantities of raw materials used daily in our industrial 
life. T. H. B. 

THE BUTTERFLIES OF INDIA. 

The Fauna of British India, including Ceylon and 
Burma. Published under the authority of the 
Secretary of State for India in Council. Edited by 
W. T. Blanford. Butterflies. Vol, i. By Lieut.- 
Colonel C, T. Bingham. Pp. xxii + 511; Figs. 94; 
Plates 10. (London : Taylor and Francis, 1905.) 
Price 20s, 

XT INETY years ago, when Kirby and Spence pub- 
lished the first volume of their Introduction to 
Entomology,” they considered it necessary to devote 
a whole letter, filling many pages, to refuting popular 
prejudices against the frivolity and uselessness of the 
study of entomology; and, no doubt, at that period 
butterfly-collecting was looked upon as a very silly, 
childish pursuit; while less than, 200 years before, in 
the time of Charles II., a serious attempt was made to 
set aside the will of a certain Lady Glanvil, on the 
ground of insanity, as shown by her fondness for col- 
lecting butterflies. 
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Now, however, instead of butterfly-collecting- being 
ridiculed, it has become almost necessary to discourage 
it in England in order to prevent the total extermina- 
tion of all our rare and local species, while abroad it 
is pursued with enthusiasm by travellers and colonials, 
some of them belonging to the highest social circles. 
Again, during the last fifty years, so much light has 
been thrown on various scientific problems by the study 
of butterflies that eminent professors are ready to de- 
vote a great portion of their lives to such investiga- 
tions. 

Of late years, many Indian officers and civilians have 
taken up the collection and study of the butterflies of 
our Indian Empire, which are probably better known 
at the present time than those of any other part of the 
world outside Europe, except North America and South 
Africa. But there exists no complete work on the sub- 
ject suitable for the use of students. Mr. F. Moore’s 
great works on the butterflies of Ceylon and India 
are very bulky and costly, and the latter is still in pro- 
gress, while the regretted death of L. de Nic4ville left 
the work commenced by himself and Col. Marshall, 
and subsequently carried on by de Nicdville only, 
complete only as regards the earlier families. Lieut.- 
Colonel Bingham, a retired Indian officer, who has 
collected insects assiduously in many parts of India, 
Burma, &c., and who has already published two 
volumes on Hymenoptera in the present series, The 
Fauna of British India,” has been wisely chosen to 
supply the existing want of a manual of Indian butter- 
flies, and with his previous practical experience behind 
him, and with sufficient leisure, and access to the col- 
lections and library of the Natural History Museum 
at South Kensington at his disposal, the work could 
not have been placed in better or more competent 
hands. 

It is expected that three volumes will be required to 
deal adequately with the subject. Six families are 
admitted by the author, of which the first two, Nymph- 
alidse and Nemeobidse, are discussed in the first 
volume. The arrangement of the work is similar to 
that which has been used in previous volumes of this 
series dealing with insects, which are already well 
known to all entomologists. The introduction, neces- 
sarily brief, contains remarks on classification, meta- 
morphoses and structure, with text-illustrations of the 
larva and pupa of Vanessa, the head and body of 
Argynnis and Charaxes, and a very useful selection of 
figures of labial palpi, antennae, neuration of wings, 
and legs. It is worthy of special remark that the 
author expressly discards the term “ species ” as 
liable to mislead, and uses “ form ” instead, as less 
objectionable. 

Four hundred and seventy-nine species are described 
in vol. i., belonging to the Nymphalidae (with six sub- 
families, Danainae, Satyrinae, Acraeinae, Libytheinae, 
Morphinae, and Nymphalinae), and Nemeobidae (five 
genera only). 

The text illustrations are excellent, and among the 
more interesting ones we may note Figs. 13 and 14, on 
p. 40, showing the variations in shape and markings 
of the forewings of seven specimens of Euploea klugii, 
Moore, and Fig. 94, on p. 501, of Stihoges nymphidia, 
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Butl., showing its remarkable resemblance to a species 
of the well-known tropical American genus Nymph- 
idium. 

Ten full-page plates (half-figures only) are added, 
drawn by Mr. Horace Knight and lithographed 
by the three-colour process by Messrs. Hentschel, and 
these alone are sufficient to give some idea to outsiders 
of the variety and beauty of the butterflies of India. 
If we take the butterflies of Great Britain at 70, those 
of Europe at 300, and those of British India, within the 
limits of the present work, at 1500, we shall have a 
fairly accurate idea of the proportions borne to each 
other by these three faunas. 

In outlying districts, no doubt, many species still 
remain to be added to the Indian butterfly fauna, but 
apart from this, nothing is yet known of the trans- 
formations, habits, &c., of a great proportion of the 
insects, which will be sufficient to occupy the atten- 
tion of numerous observers for many years. The 
metamorphoses of each butterfly, so far as yet known, 
are briefly noticed by Lieut.-Colonel Bingham, but 
it is only occasionally that he has been able to offer 
his readers any information of this description. 


THE STATE AND AGRICULTURE. 

The State and Agriculture in Hungary. By Dr. 

Ignatius Dardnyi, translated by A. Gyorgy. 

Pp. xxii + 264. (London: Macmillan and Co., 

Ltd., 1905.) Price 5s. net. 

'^HERE are two fundamentally opposite theories 
of the duties of a public department dealing 
with a great industry such as the Board of Agriculture 
in this country — the one that its function is to foster 
the, industry, the other that it is simply concerned in 
registering the progress and administering such legis- 
lative enactments as may be necessary from time to 
time. 

Our English public offices have all grown up on 
the latter model, and the Board of Agriculture, which 
is always being abused for not doing this or that to 
improve the position of farmers, might legitimately 
answer that it was never designed to offer any such 
help to the agriculturist Of course, the official 
apologists of the Board cannot put forward such a 
view nakedly; their plan is rather to divert the un- 
reasonable attack by a show of activity. 

To take a concrete case; the Board of Agriculture 
endeavours to eradicate swine fever — that it recognises 
as a proper function, true police work for agriculture 
— but supposing it should be urged to do something 
to improve the breed of pigs kept in England by in- 
troducing new breeds or by distributing boars of the 
right type in the backward districts, it would prob- 
ably meet the demand by issuing a leaflet on “ points 
to be aimed at in pig-breeding.” The English 
method is cheap; it is also supposed to be bracing; 
and the English farmer, being subjected to the State- 
aided and bounty-fed competition of all other agri- 
cultural countries in the only open market, his own, 
is supposed to be in special need of a bracing rigime. 

So when people ask why the Board of Agriculture 
does not educate like France, or investigate like 
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Germany, or introduce new crops and new industries 
like the United States, or organise its workers like 
Hungary, the Board has one sufficient and final 
answer in the fact that such has never been the 
English theory of the function of a public office. 

In the book before us we have an account of the 
policy of a man who took a different point of view, 
and created, perhaps, the most paternal ministry of 
agriculture in the world. Dr, Ignatius Dardnyi was 
Minister of Agriculture for seven years (1896-1903) in 
Hungary, and during his tenure of office he built up 
an extraordinary system of agricultural education, in- 
vestigation, and organisation in Hungary. It would 
be impossible in the limits at our disposal to discuss 
either the means adopted or the results that have 
accrued; roughly speaking. Dr. Dardnyi’s method in 
any industry was to make a start with a State-owned 
farm or garden, forest or mill, as the case might be. 
Here proceeded the investigations necessary to estab- 
lish the conditions requisite for success, and from this 
■centre issued the teachers who carried the new 
methods to the cultivators. The State then stepped 
in again, sometimes to lend the cultivator the money 
necessary for the fresh start, or to organise a co- 
operative society to enable him to realise the full 
advantage of the newer methods. Thus, by leaps 
and bounds, the whole character and quality of 
Hungarian agriculture has been changed. The reader 
will find the process set out fully with a wealth of 
'Statistical detail in Dr. Dardnyi’s book, which takes 
the form of a kind of valedictory report on quitting 
office. It has been excellently translated by Mr. 
Gyorgy, who, knowing so well the conditions pre- 
vailing in England, adds a preface discussing the 
value and limits of State interference in such matters. 
It is a wonderful record; to the English reader, par- 
ticularly if he be a farmer, it seems difficult to believe 
that so much can be done for -the industry, and also 
that the distance of a few hundred miles should render 
Impossible in this country methods that have proved 
so practicable and so fruitful for the Hungarian 
agriculturist. 


OVR BOOK SHELF. ' 

"The Treatment of Diseases of the Eye. By Dr. 
Victor Hanke. Translated by J. Herbert Parsons, 
F.R.C.S., and George Coats, M.D,, F.R.C.S. 
pp. virf222. (London: Hodder and Stoughton, 
1905.) Price 35. 6d. net. 

Dr. Victor Hanke, the writer of this little book, 
is’ principal assistant to Prof. Fuchs in Vienna, 
and the methods of this famous clinique are 
those which are here given to a wider public. It 
naturally follows that it is characterised throughout 
hy a. practical sanity which has been sadly lacking in 
some books on similar subjects which have recently 
been thought worthy of translation. The author has 
no sipecial bobby-hor$e on which to ride to mental 
destruction." His treatment throughout is practical, 
scientific in the best sense of the word, what we may 
call 'for lack of a more fitting adjective, common- 
sensical.; There is no rash advocacy of new and un- 
tried methods of treatment simply because of their 
novelty. Consequently, it is a book which can be 
thoroughly recommended to all practitioners of the 
art of medicine. Reliance on it will not lead to dis- 
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appointment, for the methods advocated are 
thoroughly modern and sound. 

A careful reading reveals practically no ground for 
adverse criticism, and many points for active com- 
mendation. The warning against the indiscriminate 
•use of cocaine is one that should be unnecessary to 
any practising ophthalmic surgeon, and yet wq have 
only recently scon prescriptions for lotions and drops 
given to patients for frequent use containing cocaine. 

The immoderate use of cocaine ... is not only 
unnecessary but actually harmful to the corneal 
epithelium and again, “ Cocaine should in general 
not be used, for on the one hand its action is only 
transitory, while on the other it has an injurious in- 
fluence on the corneal epithelium ; moreover the 
dilatation which follows the temporary contraction of 
the vessels is harmful.” 

It would be easy to point out many places in which 
good results can be obtained by methods of treatment 
other than those recommended, but as the book does 
not in any way pretend to be exhaustive, and as the 
methods given are thoroughly sound, it would be 
hypercritical to do so. We doubt, however, the 
advisability of the use of adrenalin in severe inflam- 
matory glaucoma, even if only given to facilitate the 
operation. Macallan, in a paper in the Ophthalmic 
Hospital reports some two or three years ago, pointed 
out the dangers of this drug in glaucoma, and its 
tendency to set up the haemorrhagic form. 

The chapter on the various forms of inflammation 
of the cornea and their treatment is quite the most 
valuable in the book, and generally the earlier 
chapters dealing with the external diseases of the eye 
are fuller than the later chapters. The reason of this 
is that the author does not pretend to give descrip- 
tions of operations where only considerable skill and 
experience can command success,” and in diseases of 
the deeper parts of the eye the advice of the 
ophthalmic surgeon is more likely to be called for, 
and this book is not intended for him. In conclusion, 
we can only reiterate what we have already stated, 
that students of medicine will find this a thoroughly 
safe guide in the treatment of diseases of the eye. 

Die Stellung Gassendis zu Deskartes, By Dr. Her- 
mann Schneider. Pp. 67. (L<iip>;ig : Diirr^sche 

Buchhandlung, 1904.) Price 1.50 marks. 

Gassendi and Descartes were \':ontcmporari(‘s and 
fellow-countrymen, but the relation between them is 
mainly one of contrast. Gassendi was of peasant 
origin, a writer encyclopredlc in his range, an Epicurus 
redivivus with all fepieuruJ^’.s distrust of mathematics 
and all his belief in a material soul, a sceptic who was 
yet content to remain in the ranks of the Catholic 
priesthood, his face ever turned to the past whether in 
philosophy or religion. • On the other side there is 
Descartes, a noble by birth,- a student principally of 
the human understanding, something of a Platonist, 
with the' Platonist ’s reverence for mathematics and 
numbers, a dualist who fixed a great gulf between 
mind and body and .between man and the lower 
animals, an uncompromising doubter of everything 
but his own doubt and all that is implied by the 
capacity to doubt, the exponent of cogtio, ergo sum — 
in a word, the representative of the distinctively modern, 
tendencies, which mean in religion Protestantism, in 
science mathematical physics, in philosophy Kan-, 
tianism new and old. Only in so far* as modern 
thought inclines tp atomism and materialism-rand 
how much that is the author points out in his closing 
paragraph — do we find that its sympathies lie with 
Gassendi rather than with Descartes. 

These contrasts, extended into a detailed discussion 
of some of the writers* most important works and 
particularly of their views on psychology, physics, and 
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ethics, are well brouefht out by this author. His 1 LETTERS TO THE EDITOR, 


book may be heartily recommended to students of 
the period described. 

.4 Text-hook of Physics^ Heat. By Prof, J. H. 
Poynting, Sc.D., F.R.S., and Prof. J. J. Thomson, 
M.A., F.R.S. Pp. xvi + 354. (London : C. Griffin 
and Co., Ltd., 1904.) Price 155. 

The third volume of this well known text-book more 
than sustains the standard set by its predecessors. 
The volumes on sound and properties of matter have 
already appeared. The volumes on light and on 
electricity and magnetism we hope may follow at a 
somewhat shorter interval than has intervened 
between the first three volumes of the series. It is 
hardly necessary to say that the work is well up to 
date, "and extremely clear and exact throughout, and 
that it is as complete as it would be possible to make 
such a text-book within the limits which the authois 
have laid down for the scope of their w'ork. Among 
the more original features which should be^ valuable 
to the student as filling gaps which are noticeable in 
similar text-books, we observe that a useful chapter 
s included on the subject of circulation and convec- 
ion, with illustrations from meteorology and ventil- 
ation. The treatment of the important subject of 
radiation, especially in relation to temperature and 
thermodynamics, is unusually complete and clear, and 
presents in a simple, connected form a number of 
most important results which the student would have 
difficulty in finding elsewhere. The experimental 
spirit is maintained throughout the work in such a 
manner that the student will feel that he is learning 
from a practical master of the subject, and will un- 
consciously imbibe something of the attitude of mind 
of the original investigator. H. L. C. 

The Oxford Atlas of the British Colonies, Part i. 
British Africa. Seventeen maps. (Oxford Geo- 
graphical Institute : William Stanford and Co., 
Ltd,, n.d.) Price 2s. 6 d. net. 

The first thirteen plates consist of coloured maps, and 
the remaining four are outlines intended for use as 
“ test ” maps or for other class purposes. The first 
map shows a hemisphere in which Cape Colony 
occupies the centre, and it is possible from it to see 
at once the relation of South Africa to the other 
continents. Map ii. is a political map of the world 
drawn in accordance with Mollweides’s equal area 
projection, and the student will notice at a glance the 
apparent distortion in shape, though the relative 
sizes of land areas in different parts of the map are 
correctly shown. In addition to meteorological charts, 
the atlas includes physical and political maps of 
Africa, and maps of Cape Colony, Natal and Zulu- 
land, the Transvaal and Orange River Colony, 
Rhodesia,, and of West, East, and Central Africa. 

High Temperature Measurements. By H. Le Chate- 
lier and O. Boudouard. Authorised translation and 
additions by Or. G. K. Burgess. Second edition. 
Pp. xv-l-34i. (New York: John Wiley and Sons; 
London : Chapman and Hall, Ltd., 1904.) Price 
12s, 6 d. net. 

In preparing the present edition it was found neces- 
sary to make a large number of additions, and the 
book now gives a useful summary of what is known 
about pjTometry. The advances in optical pyrometry 
during the last few years are recognised by the 
authors, and a useful chapter on the laws of radiation 
has been inserted. A number of pyrometers are de- 
scribed, but the discussion of the principles involved 
is in general more adequate than the description of 
instruments. No mention is made of spnte of the 
best of these in use in this country. 
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expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
JVo notice is taken of anonymous communications.] 

A Comparison between Two Theories of Radiation. 

On two occasions (Nature, May 18 and July 13) Lord 
Rayleigh has asked for a critical comparison of twO' 
theories of radiation, the one developed by Prof, Planck 
(Drude*s Annalen, i. p. 69, and iv. p. 553) and the other 
by myself, following the dynamical principles laid down 
by Maxwell and Lord Rayleigh. It is with the greatest- 
hesitation that I venture to express my disagreement^ with, 
some points in the work of so distinguished a physicist as 
Prof. Planck, but Lord Rayleigh’s second demand for a 
comparison of the two methods leads me to offer the follow- 
ing remarks, which would not otherwise have been pub- 
lished, on the theory of Prof. Planck. 

Early in his second paper, Planck introduces the con- 
ception of the “ entropy of a single resonator ” S. There 
are supposed to be N resonators having a total entropy 
Sy = NS, and is supposed to be given by Sn = k 
log W 4* constant, where W is the “ probability ” that the N 
resonatois shall be as they are. Without discussing the 
legitimacy of assigning entropy to a single resonator, we- 
may at present suppose S defined by S=:fe/N log W-l-cons. 

The function W, as at present defined, seems to me to. 
have no meaning. Planck (in common, I know, with 
many other physicists) speaks of the “ probability ’’ of an 
event, without specifying the basis according, to which the- 
probability is measured. This conception of probability 
seems to me an inexact conception, and as such to have no. 
place in mathematical analysis. For instance, a mathe- 
matician has no right, qud mathematician, to speak of 
the probability that a tree shall be between six and seven, 
feet in height unless he at the same time specifies from 
what trees the tree in question is to be selected, and how. 

If this is not so, may I ask, What is the probability 
that a tree shall be between six and seven feet high? ” 

When Prof. Planck calculates the probability function^ 
W, he in effect assumes that a priori equal^ small ranges, 
of energy are equally probable. Thus he tacitly introduces 
as the basis of his probability calculations an ensemble 
of systems of resonators such that the number of systems, 
in which the energy of any given resonator lies between 
E and E4-dE is proportional simply to dE. This, of' 
course, he has a right to do, only he must continue to 
measure probability according to this same basis. 

The systems of resonators are in motion, their motion 
being governed by the laws of dynamics. Will they, as. 
the motion progresses, retain the statistical property which 
has been the cause of their introduction, namely, that the- 
number of systems in which the energy of any given 
resonator lies between E and E + dE is proportional simply 
to dE? It is easily found, by the method explained in my- 
** Dynamical Theory of Gases ” (§ 211), 'that in general; 
they will not ; the probability function W is not simply a« 
function of the coordinates of the system. Prof. Planck’s, 
position is as though he had attempted to calculate the- 
probability that a tree should be between six and seven 
feet high, taking as his basis of calculation an enclosure' 
of growing trees, and assuming the probability to be a 
function only of the quantities six and seven feet. His. 
ensemble of systems has not yet reached a statistical' 
“steady state.” 

Prof. Planck supposes his function S to possess the* 
property of the entropy function, so that i/T=dS/dU, 
where T is the temperature. Combining this with> 
Planck’s calculation of S, we find 

i/T=^Alog(i+€/U) .... (I) 

Here e is a small, quantity, a sort of indivisible atom 
of energy, introduced to ' simplify the calculations. We 
may legitimately remove this artificial quantity by passing- 
to the limit in which €=o. In this way we obtain 

i/r-i/u (2) 

Thus the mean energy of each resonator, according to ■ 
this equation, is the fame multiple of the temperature, no ^ 
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matter how many degrees of freedom the resonator 
possesses, or what the form of its potential energy. 
Indeed, according to this argument, equation (2) is proved 
for any dynamical system, e,g. the molecules of a gas. 

It is, however, known that equation (2), with Planck’s 
meaning of k, is true if, and only if, the enci'gy of each 
dynamical system is expressible as the sum of two squares. 
It can, indeed, be shown directly that this latter condition 
is exactly the condition that Prof. Planck’s assumed basis 
of probability calculations shall be a legitimate basis, t.c. 
shall be independent of the time. Happily, this condition 
of the energy being a sum of two squares may be sup- 
posed to be satisfied by Planck’s resonators, so that we 
may regard equation (i) as true for such resonators. The 
equation has, however, no physical meaning, owing to the 
presence of the arbitrary small quantity e, and can acquire 
a physical meaning only by putting € = o. It then leads 
merely to equation (2), which can be obtained much more 
readily from the theorem of equipartition. 

Taking udv to be the law of radiation, where v is the 
reciprocal of the period of vibration, Planck introduces 


from his first paper the equation 

ii=(87rv7r3)U (3) 

which in combination with equation (2) would lead to tl 
law of radiation, 

{Mlc^)Wu (4) 

and this, on replacing v by c/\, becomes 

Stt^’Tx-Va • (5) 


which agrees with my own result. Planck arrives at 
equation (3) by the help of his assumption of “ naturliche 
Strahlung,” but^ I believe it will be found that this 
** assumption ” is capable of immediate proof by the 
methods^ of statistical mechanics. Except for this, and the 
other differences already stated, the way in which ex- 
pression (5) has been reached in the present letter is 
identical, as regards underlying physical conceptions, with 
the way in which it has been obtained by Lord Rayleigh 
and myself. 

Planck does not reach expression (5) at all, as he does not 
pass from equation (i) to equation (2). Instead of putting 
€=o, he puts where h is a constant, and this leads 

at once to his well known law of radiation. It will now 
be clear why Planck’s formula reduces to my own when 
A .-=00. For taking A=oo is the same thing as taking 
or € = 0. 

The relation 6 = is assumed by Planck in order that 
the law ultimately obtained may satisfy Wien’s “ displace- 
ment law,” i.e. may be of the form 


f{Tlp)(fp ( 6 ) 

This law iS" obtained by Wien from thermodynamical 
considerations on the supposition that the energy of the 
ether is in statistical equilibrium with that of matter at 
a uniform temperature. The method of statistical 
mechanics, however, enables us to go further and deter- 
mine the form of the function f(Tfv); it is found to be 
SttMT/p), so that Wien’s law (6) reduces to the law given 
by expression (4). In other words, Wien’s law directs us 
to take €-hp, but leaves h indeterminate, whereas 
statistical mechanics gives us the further information that 
the true value of h is h = o. Indeed, this is sufficiently 
obvious from general principles. The only way of elimin- 
ating the arbitrary quantity e is by taking € = o, and this 
is the same as h^o. 

Thus it comes about that in Planck’s final law 


SvcA I 


I 


i 7 ) 


the value of h is left indeterminate; on putting /i=!0, the 
value assigned to it by statistical mechanics, we arrive at 
once at the law (5). 

The similarities and differences of Planck’s method and 
my own may perhaps be best summed up bv saving that 
the methods of both are in effect the methods of katistical 
mechanics and of the theorem of equipartition of energv 
but that I carry the method further than Planck, since 
Planck stops short of the step of putting h=;o. I venture 

legitimate to stop 
hypotheses upon which Planck 
has worked lead to the relation h=:o as a necessary 
consequence. necessary 
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Of course, I am aware that Planck’s law is in good 
agreement with experiment if h is given a value different 
from zero, while my own law, obtained by putting /i = o, 
cannot possibly agree with experiment. This docs not 
alter my belief that the value /i=o is the only value which 
it is possible to take, my view being that the supposition 
that the energy of the ether is in equilibrium with that 
of matter is utterly erroneous in the case of ether vibra- 
tions of short wave-length under experimental conditions. 

J. H. Jeans. 


On the Spontaneous Action of Radium on Gelatin 
Media. 

Since my communication to Nature on the subj'ect of 
the experiments in which I have been for some time past 
engaged, my attention has been directed to the fact that 
M. B. Dubois, in a speech at Lyons last November, stated 
that he had obtained some microscopic bodies by the 
action of radium salts on gelatin bouillon which had been 
rendered “ aseptic,” but in what manner it is not stated. 

I write to direct attention to the fact, as also to add 
that M. Dubois’s experiments were quite unknown to me. 

Moreover, the theory that some elementary form of 
life, far simpler than any hitherto observed, might exist 
and perhaps be brought about artificially by “ molecular 
and atomic groupings and the groupings of electrons ” — 
in virtue of some inherent property of the atoms of such 
substances as radium — was pointed out in my article on the 
” Radio-activity of Matter ” in the Monthly Review, 
November, 1903, whilst the experiments which I have been 
carrying out to verify this view have been for a long time 
known in Cambridge. 

Although I did not make a speech on the subject, I 
demonstrated the growths to many people at the Cavendish 
and Pathological laboratories early in the Michaelmas Term 
last year. 

So momentous a result as it seemed required careful 
confirmation, and much delay was also caused in taking 
the opinions of various men of science before I ventured to 
write to you upon the subject. 

That M. Dubois’s experiments have been made quite 
independently I do not entertain the slightest doubt. 

Some critics have suggested that these forms I have 
observed may be identified with the curious bcHlies obtained 
by Quincke, Lehmann, Scheiick, Leduc and others in 
recent times, and by Rainey and Crosse more than half a 
century ago; but I do not think, at least so far as I 
can at present judge, that there is suHident reason for 
so classifying them together. 'I’hey seem to me to have 
hltle in common e.xcept, perhaps, the scale of being to 
which as microscopic forms they happen to belong. 

John Butler Burke. 


The Problem of the Random Walk. 


Can any of your readers refer me to a work wherein 
1 should find a solution of the following problem, or fail- 
ing the knowledge of any existing solution provide me 
wnth an original one? I should be extremely grateful for 
aid m the matter. 


/n man starts trom 


• t, 1- point u and walks Z yards in a 

straight line; he then turns through any angle whatever 
and walks another I yards in a second straight line. He 
repeats this process n times. I require the probability that 
• If « stretches he is at a di.stance between r and 
r 4 - 5 r from his starting point, O. 

The probUm is one of considerable interest, but I have 
an integrated solution for two 
stretches. I think, however, that a solution ought to’ be 
found, if only m the form of a series in powers of i/w, 

. t. , Kari. Pearson! 

The Gables, East Ilsley, Berks. 


British Archaeology and Philistinism. 

second week in July two contracted 
skeletons were found in a nurseryman’s grounds near the 
^* 1 ®? at Leagrave, Luton. Both were 

ftW cLui?’ 1°"® above ; the 

other skeleton lay upon its left side, with the left hand 
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under the face and the right arm straight down. Both 
were probably female, and upon the breast of one was a 
fine bronze pin seven inches long with three pendant 
ornaments, and three discs of bronze, one plated with gold. 
Other bronzes of great interest were found with the second 
skeleton. 

I do not write to describe the bones and ornaments, but 
to make public the conduct of the Luton authority. A 
most intelligent workman lives close to the site of the 
discovery — one Thomas Cumberland — a man who has 
studied the antiquities of the district for many years, and 
to whom^ antiquaries are indebted for great and freely 
given assistance. This man was on the spot at once, and 
clearly and correctly stated the age of the bones and 
ornaments as British or late Celtic. Notwithstanding this 
information, the local police insisted on an inquest, 
although the bones were broken to pieces and in the 
highest degree friable. I went to the nursery and con- 
firmed Mr. Cumberland’s determination, made drawings 
of the bronzes, and such an examination of the bones 1 
as circunistances would permit. The coroner refused to { 
hold an inquest, and so had no authority to make any I 
order, but he wrote and “ suggested ” that the bones | 
should be buried in the parish churchyard. Armed with i 
this “suggestion,” the relieving officer ordered an under- 
taker to carry off the bones, which he did, in spite of the 
protest of the nurseryman, who informed him that they 
had been given to me and were my property. He was 
ordered to put the bones in coffins and bury them in the 
churchyard of Biscot. The undertaker took the bones to 
his shop at Luton. I at once applied to the relieving 
officer for permission to examine and measure some of the 
bones. I clearly explained to him the nature and import- 
ance of the discovery, and the trifling nature of the favour 
asked.^ This official replied in a curt and rude manner, 
and simply said, “I have no authoritv ; you must apply 
to the coroner.” ‘ i 

I repeatedly wrote to the undertaker to delay the j 
funeral for a few days, I twice wrote to the coroner 
in an urgent but most respectful manner, and pointed 
out the ^importance of the discovery, which, indeed, is 
quite unique in this district, but all to no purpose. He 
said he had not given the “ order ” for burial, and he 
refused to interfere, but he wrote to the undertaker and 
said, “ I can give no consent or authority in any way, but 
must leave you to carry out the arrangement which has 
been come to with you.” I wrote letters for six days to 
the different persons concerned, but to no effect; ’they 
would have a funeral, and the police now actually de- 
manded the bronzes from the owner. The property is' free- 
hold. 

Well, on Wednesday last the two coffins were screwed up 
at Luton and taken in a hearse to Biscot churchyard, 
where the vicar, in the presence of a policeman, officiated. 
Shining breastplates were screwed on to the coffins in- 
scribed, “ Bones found at Leagrave, July 1905.” Amongst 
the bones in the coffins were several non-hurnan examples, 
a rib bone of a sheep, a piece of a rib of beef, a bone of 
a rabbit, and another of roebuck. 

Dunstable. Worthington G. Smith. 


Graphical Solution of Cubic and Quartic Equations. 

Some ^ years ago you published some interesting com- 
munications in regard to the graphical solution of cubic 
and quartic equations (vol. Ixi. p. 55, vol. Ixiii. pp. 515 
and 609, vol. Ixiv. p. 5). The solutions then given give 
only the real roots of the equation. I therefore take the 
liberty of directing attention to the following method, 
which gives the roots of cubic and quartic equations 
whether the roots are real or complex, and may be applied 
to equations of higher degree, with more complicated 
results. ^ 

A cubic equation with real coefficients may be reduced 
by a simple real transformation to the form 
s® + qz-H I = 0, 

where q is real, and since the sum of the roots of this 
equation is zero, they may be written in the form 
— 2y 
y-f- 

y—tjx. 


If, now, we foim the symmetric functions, we have 

2(y®— xy) = I. 

Hence if we draw the fixed curve 


the coordinates of the points where it is cut by the 
movable parabola 

3y^i-x+q=o 

give the roots of the equation 

1 = 0, 

i.e. if Xq and yo__2ire the coordinates of any such pointy 
— 2y^ and yo± are the roots of the given equation. 

In like manner a quartic equation with real coefficients 
may be put into the form 

z^+qz^-\-3 + s — o, 

where q and s are real, and its roots may be put into the 
form 

V± 

— V± 

and, forming the symmetric functions, we have 

2^“+ + 7£,'2= -q (i) 

2V{Wy - Ztfj) = - I (2) 

+ 7^0)2'“ + WjWq (3) 

and if we put 

we find by simple elimination 

xy = i, (y-i-q)“-(5c+4s) = o. 

Hence the intersections of the fixed hyperbola with the 
movable parabola give values for x and y from which v, 
and may be calculated. 

If we eliminate .v from the two equations last written, we 
have 

y ® -j- 2qy “ + q®y - 45 y -1=0. 

Hence there is always at least one positive value for y, 
therefore a real value of 7;; also, since xy=*i, a positive 
value for x, therefore a real value for and since 

from (i) TC/j + Tc/j is real, real values for and 

H. IvAH Thomsen. 

1928 Mt. Royal Terrace, Baltimore, Md., June 7. 


THE PRESENT POSITION OF THE CANCER 
PROBLEM, 

T he term ” cancer ” is in common parlance indis- 
criminately applied to all tumours the growth 
of which is unlimited and generally rapid, which tend 
to recur after removal by operation, and particularly 
which reproduce their like (the secondary or metastatic 
growths) in parts of the body remote from the original 
seat of disease. Pathologically there are various 
forms of “ cancer,” or malignant disease, but there is 
no need to deal with these here, and it may be stated 
that there is no sharp line of demarcation between 
the so-called benign and the malignant growths ; there 
is a series of connecting links between the two. 
Malignant disease is an important cause of death. 
According to the last published report of the Registrar 
General (1903), the death-rate from this cause per 
1000 living was 0*87; for comparison that for pul- 
monary tuberculosis (consumption) may be quoted; 
this was 1.2. 

Moreover, it is a common belief that cancer is on 
the increase ; people remark how much more frequently 
it is heard of now than formerly, and apparently the 
statistics support this view, for the cancer death-rate, 
which was 0-56 in 1884, has steadily increased, and is 
now 0*87, as stated above. Competent statisticians, 
however, doubt whether the increase is real or only 
apparent, and partly due to more accurate diagnosis 
and to a greater tendency to seek medical advice. 
During the last two or three decades surgery has made 
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enormous strides, and it may be said that no region 
of the body is now beyond surgical interference. 
Many more obscure conditions, therefore, come under 
vobservation than formerly, and the vast majority of 
tumours removed by the surgeon are in the present 
day examined microscopically and their nature ascer- 
tained without doubt. In the Registrar General’s 
Report for 1903 (p. 63), the various corrections which 
have to be made to obtain even an approximate 
corrected rate will be found. It is also to be noted 
that the deaths classed under “ ill-defined causes,” 
which doubtless included many cases of obscure malig- 
nant disease, have steadily fallen. Of 49,555 deaths 
from ill-defined causes in 1903, further inquiry showed 
that ,439 were due to malignant disease. If these in- 
quiries had not been made, which was formerly the 
case, these 439 deaths would have been omitted, and 
the cancer death-rate would have been correspondingly 
diminished. The statement is definitely made in the 
report of the Imperial Cancer Research Fund just 
issued that it is not yet possible to determine statis- 
tically whether cancer has really increased. 

Cancer attacks rich and poor alike, and the manner 
in which it progresses to a fatal issue, unless early 
treated by radical operation, has caused it to be | 
regarded with dread by all. It attacks all races of 
men, though the savage races seem less susceptible 
than the civilised, and it is met with throughout the 
vertebrate kingdom. There is no evidence that any 
form of diet or mode of life conduces to cancer-form- 
ation. The origin of c^incer has for long exercised 
the minds of pathologists, and it is in particular the 
true cancers or epithelial tumours which have been 
the subject of most research. 

The alleged causes of the origin of cancer may be 
divided into entogenous or intrinsic, spontaneous and 
anomalous changes within the organism, and ecto- 
genous or extrinsic, derived from outside the body. 
Of the entogenous theories the most important are 
those of Thiersch and of Cohnheim. Thiersch 
suggested that tumour formation consisted in a loss 
of balance between the epithelial cells and connective 
tissue, whereby the former take on abnormal and un- 
directed growth. Cohnheim referred the origin of 
cancer to embryonic cells which had for some un- 
known reason remained in an undeveloped state and 
become included in the tissues, and which subsequently 
proliferate and form the primary growth. Ectogenous 
theories ascribe the formation of malignant growths 
to the action of micro-parasites, and bacteria, yeast 
and other fungi, and protozoa have in turn been re- 
garded as the causative organisms. There are, it is 
true, some analogies between certain microbic con- 
ditions and cancer formation, but the fact that it is 
a portion of the original growth conveyed by the blood 
and lymph to distant parts which causes the secondary 
growths, and that the tissues at the site of the 
secondary growth take no part in its formation, is 
quite different from what obtains in microbial affec- 
tions. Attempts have been made to prove that cancer 
is contagious, and it is known that the disease is 
more prevalent in certain districts than in others, 
which lends some support to the parasitic theory. 
Auto-infection undoubtedly occurs; a cancer of the 
breast may infect the neighbouring arm, or of a 
lip the other lip, and cancer of mice can readily be 
inoculated into other mice, but these instances of ap- 
parent inoculation are rather of the nature of a 
transplantation ; in the mouse it is the tissue intro- 
duced which increases and forms the malignant 
growth, not the tissue of the inoculated animal. Ex- 
periments by the staff of the Imperial Cancer Research 
Fund prove that healthy mice kept in dose contact 
with cancerous mice never contract the disease. 
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The cancer of one animal is inoculable only into 
another animal of the same species, and human 
cancer, therefore, cannot be transmitted to the lower 
animals. All attempts to isolate a micro-parasite have 
proved failures, in spite of the vast amount of work 
done in this direction. The alleged organisms of 
cancer, such, for example, as certain yeast fungi, 
have, it is true, been found to produce tumour-like 
growths, but these have, on critical examination, been 
proved to be of the nature of granulomatous growths, 
and not true cancer. A point of which a good deal 
has been made by the supporters of the parasitic 
theory is that the so-called “ cancer bodies,” the 
alleged parasites, are present only in malignant 
growths, and not in normal or pathological tissue nor 
in benign tumours. But the deduction from this fact, 
that these bodies are therefore parasitic, has little 
to support it when it is considered that cancer is a 
unique tissue, and might obviously contain structures 
not found elsewhere and not necessarily parasitic. On 
these and other grounds the parasitic theory has of 
late steadily been losing ground. 

The remarkable observations of Prof. Farmer and 
Messrs. Moore and Walker have recently thrown much 
light on the possible nature of the cancer process. 
As detailed dn these columns (February 4, 1904, 
p. 319), it is found that in cancerous tissues many 
at least of the cells divide in a manner quite 
different from that of the somatic or body 
cells generally. This mode of cell-division observed 
in cancer is that which obtains in gametogenic 
or sexual reproductive tissue, and is character- 
ised by a difference in the mode of division (trans- 
verse instead of longitudinal) and in the number (six- 
teen instead of thirty-two for man) of the chromatin 
bands or chromosomes of the nucleus, and is known 
as “ heterotype mitosis.” The division succeeding the 
heterotype, known as the homotype, still retains the 
reduced number of chromosomes, and is, therefore, 
sometimes termed ** reduction division.” Cells with 
reduction division do not seem to be able^ to regain 
the somatic mitosis except by_ fertilisation. This 
gametogenic-liko tissue of malignant growths has 
been termed “gametoid.” Other irregularities in 
division of cancerous cells also occur. 

Another remarkfible fact recently demonstrated by 
Messrs. Farmer, Moore, and Walker (Natiikk, June 
15, p. 164) is that in the normal reproductive tissues 
structures occur which are strikingly similar to the 
bodies (” cancer bodies ”) described by Ruffer, 
PHmmer, and others in cancerous growths, and 
regarded by many as parasites. These structures 
in the reproductive tissues are the archoplastic 
vesicles, and that similar structures should occur 
in cancerous growths (and not, be it noted, in benign 
tumours) on the one hand lends additional support to 
the idea of the gametoid nature of the cancer cells, 
and on the other further disproves the supposed 
parasitic nature of the “ cancer bodies.” 

Is it possible from these observations to formulate 
a suggestion as to the nature of the cancer process? 
Prof. Farmer himself has stated that he and his co- 
■ workers do not profess to explain the relation between 
the heterotype mitosis of the gametoid colls of cancer 
and the life-history of cancer. It might be that the 
gametoid cells of the malignant growth undergo some 
process of fertilisation giving rise to ah aberrant 
embryo, as it were, which’ by development forms the 
primary growth, which would thus be parasitic on 
the host, the secondary growths arising from a repeti- 
tion of the primary event. In some plants garner 
togenic tissue may normally possess parasitic char- 
acteristics. There is, however, so far little evidence of 
fertilisation or fusion of the gametoid cells in cancer, 
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except that, as recently stated by Mr. Moore {Brit, 
Med. Journ., July 8, p, 104), leucocytes or white blood 
cells are sometimes found within the body of the cancer 
cells, with which they appear to be undergoing con- 
jugation. 

Messrs, Farmer, Moore, and Walker suggest that 
it is possible that the malignant elements are the 
outcome of a phylogenetic reversion, but this would not 
necessarily explain the invasiveness of cancer. In 
spite of recent work, much remains to be done and to 
be explained before we shall be in a position clearly to 
understand the cancer process. 

With regard to the causes which lead to the pro- 
duction of the gametoid cells in cancer, it has been 
found that in plants various stimuli will rapidly bring 
about heterotype mitosis, and, given the proper 
stimulus, probably any somatic cell may become 
changed ^ into ^ this type. The connection between 
chronic irritation and cancer has long been recog- 
nised, but the manner in which this factor acts to 
produce cancer has not been understood; but in the 
light of the foregoing, it may be regarded as one of 
the stimuli which may bring about heterotype mitosis 
and reduction division. 

Does recent work hold out a prospect of the dis- 
covery of a curative agent for cancer? It cannot be 
said that our hopes in this direction have been materi- 
ally increased as yet. At present almost the only hope 
of cure lies in early and radical operation, and it is of 
the greatest moment that the public should realise 
the importance of early treatment, and that no time 
should be lost in seeking advice. In superficial 
cancers, the X-rays and radium emanations seem to 
effect a cure by causing a retrogression or a necrosis 
of the cancer elements. Possibly the gametoid tissue 
of the cancer is more vulnerable than the somatic cells, 
and hence the 'former may be caused to degenerate or 
be destroyed without materially injuring the latter, but 
probably the rays cause proliferation of the connective 
tissue^ elements of the growth and interfere with its 
nutrition. Is it possible that the stimulus of these rays 
may also act like fertilisation, and causes the game- 
toid once more to revert to somatic cells, which then 
being of the nature of a foreign body are partly re- 
moved and partly remain inert ? 

Clowes and Gaylord (Bulletin of the Johns Hopkins 
Hospital, April, 1905) have observed that cancer in 
mice occasionally undergoes spontaneous retrogression 
and cure, and the same occurs, but, unfortunately, 
only too rarely, in human cancer. Clowes found that 
the blood serum of the mice in which this spontaneous 
cure had occurred exerted a marked curative action 
on other mice suffering from the disease. This 
suggests the possibility that work of a similar nature 
may eventually lead to the discovery of a means of 
treating human cancer, but the probability is small, 
for it is extremely unlikely that the serum of any 
animal would have the slightest effect on the human 
being. A spontaneously cured human being would 
almost certainly have to provide the serum I 

R. T. Hewlett. 

BRITISH FRUIT GROWING. 

^HE report to the Board of Agriculture of the 
-*■ departmental committee appointed to consider 
what measures can be taken for the promotion and 
encouragement of fruit culture in these islands has 
been issued. The commissioners recommend that a 
special department should be formed to deal with 
matters relating to the fruit industry, and that this 
department should be subdivided into (a) a bureau of 
information; (&) an experimental fruit farm. The 
desirability of encouraging the practice of gardening 
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in schools in the rural districts is also alluded to, and 
this recommendation will be generally concurred in. 
Legal questions connected with the tenancy and 
rating of land used in fruit culture are of cardinal 
importance, as also are those relating to the carriage 
*of fruit by rail and to the alleged unfair treatment by 
the companies of the home-grower as compared with 
his foreign competitor. The necessity of further 
market accommodation is likewise insisted on. 

These are all matters of importance, but they do 
not cover the whole of the ground. We find no 
reference in the report before us of the influence 
of the weather on the fruit crops, and yet this is a 
factor the potency of which outweighs all others. In 
the^ case of hardy fruits, not grown under glass, the 
fruit grower is in the main powerless to contend 
against adverse conditions. The tabulated reports 
from every county in the British Islands, which have 
been published annually for the last forty or fifty 
years in the Gardeners' Chronicle, bear ample testi- 
mony to this. Spring frosts when the trees are in 
blossom occur more or less every year, and when 
they happen to be severe, as they were this year, the 
results are disastrous. The reports from the cherry- 
growing districts of Kent this year show remarkable 
diversity of yield from farms in the same neighbour- 
hood, a diversity due presumably to differences of 
shelter and aspect. It is difficult to see how the 
grower can protect himself from these adverse con- 
ditions. Experimental farms such as are recom- 
mended by the commission, and of which one is in 
operation at Woburn under the auspices of the Duke 
of Bedford, are for the most part of local value only; 
the lessons they teach may not be applicable in the 
next parish where the conditions are different. 

• Can nothing, therefore, be done? We should^ be 
sorry to assent to such a proposition. We believe 
that something could be done. But then arises the 
question whether, in the face of the vast importations 
first from the American continent, and when supplies 
from that quarter are exhausted, from Tasmania and 
Australia, any steps which the British grower could 
take would be of any use, commercially speaking? 
Again, no competition on the part of the home-grower 
is possible with the banana imports from the Canaries 
and the West Indian islands, which are assuming 
such vast proportions, or with the still larger import- 
ations of oranges. The case is different when what 
are termed soft fruits are concerned. We can hold 
our own with strawberries, raspberries, and currants ^ 
whilst gooseberries, especially when picked in a green 
condition, are among the most profitable crops that 
a farmer or even a cottager can grow. Spring frosts 
do them relatively little harm, so that a crop of some 
sort can generally be relied on. 

From a commercial standpoint, when we talk of 
our . home fruit-crops we mean apples or plums, and 
reverting to the subject of spring frosts we may well 
inquire whether it is not possible for our experts to 
raise breeds which shall be immune from injury. 
Our American cousins hoped for great things by the 
introduction of Russian apples, and some were tried 
here also, but the results were not encouraging, as 
the qjuality of the fruit was so indifferent that the 
experiment was not continued. Another lesson from 
the same source seems more promising. When a few 
years ago a “ big freeze ** occurred in Florida, the 
orange plantations suffered exceedingly. What did 
our friends do? Did they abuse the fickleness of their 
climate and take their misfortunes with the resig- 
nation of the fatalists? Not so. They set to work 
without loss of time to raise by means of cross-breed- 
ing a hardy variety, and they have at least made a 
good beginning. So, too, have our friends the 
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French, who by the cross-fertilisation of the hardy 
Citrus triptera and an ordinary orang'e have succeeded 
in producing* a hardy variety of that fruit. Matters 
are as yet only in the experimental stage, but the 
possibility of success has been demonstrated. There 
is no reason whatever why our own experimentalists 
should not succeed with apples and plums. Earlier 
varieties, later varieties, hardier varieties, are all well 
vrithin the range of possibility, and w’ould be certainly 
forthcoming if we abandoned our present methods of 
chance selection and haphazard cross-breeding in 
favour of careful experiment and rational procedure. 

Not only are experimental farms wanted for local 
purposes, but research stations wherein results might 
be obtained of universal application. 

The Royal Horticultural Society has in its new 
garden at Wisley, presented by Sir Thomas Hanbury, 
a splendid opportunity before it, and it is to be hoped 
that it will not be backward in turning it to account. 
The fruit farm at Woburn, to which allusion has 
already been made, sets an example which might be 
followed and extended with advantage. Already 
important results with reference to the employment 
of manures have been obtained there which, though 
of a negative character, are none the less valuable. 


NOTES. 

The annual meeting of the British Medical Association 
began at Leicester on Monday last. On Tuesday, Dr. 
G. Cooper Franklin, the president for the year, delivered 
his address, and the association’s gold medal of merit 
was presented to Sir Constantine Holman and Dr. Andrew 
Clark, The Stewart prize was presented to Mr. W. H. 
Power. C.B. 

The British Electro-Therapeutic Society is holding a three 
days’ meeting at Leicester this week. The following sub- 
jects are announced for consideration the present position 
of the treatment of carcinoma and sarcoma by electrical 
methods, neurasthenia, the X-rays in the diagnosis of 
pulmonary disease, and stereoscopic radiography, while a 
report will be given on the milliamperemeter as a measure 
of X-ray production. 


The forty-second annual meeting of the British Pharma 
ceutical Conference was opened at Brighton on Tuesda 
last. The organisation, it will be remembered, is distinc 
Pharmaceutical Society, and is solely concernei 
h the encouragement of pharmaceutical research am 
the promotion ^friendly intercourse and union amongs 
pharmacists. The president, Mr, W. A. H. Naylor 
delivered his adless, and the reading and considerltioi 
papers took place. The meeting terminates to-day. 

_ Several earthquake disturbances are reported. Accord 
mg to a Cental News telegram from Vienna, the seismo 
graph at the Pola Hydrographic Station registered betweei 

fa severe and protracted seismic disturbance at ar 
estimated distance of some 3720 miles, and telegrams from 
S . Petersburg, through Reuter’s Agency, state that earth- 

Marunsk in^the morning last; at 

Marunsk. m the Governn^ent of Tomsk, at about 9 a.m. 

of the same day; and at Kiakhta at 10 o’clock In the 
t"! Tuesday last. An earthquake is stated also 
u Menstrie and Blair-Logie, and to 

have been felt in other parts of Scotland. sSjrtly after 
midnight of Sunday last. fuoruy atter 
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The committee appointed in April last to consider the 
advisability or otherwise of confederating the principal 
London medical societies has now presented its report (one 
favourable to confederation), which, with certain minor 
alterations and additions, has been adopted. According 
to the Briiish Medical Journal, it is suggested that the 
new society should be known as either the Royal Socierty of 
Medicine or the Royal Academy of Medicine, and that at 
first it should comprise the following sixteen sections : — 
(i) anmsthetic; (2) clinical; (3) dermatological; (4) diseases 
of children ; (5) epidemiological ; (6) laryngological, 

otological, and rhinological ; (7) medical ; (S) mental 
medicine (psychiatry) ; (9) neurological ; (lo) obstetrical and 
gynaecological ; (11) odontological ; (12) ophthalmological ; 
(13) pathological; (14) State medicine; (15) surgical; 
(16) therapeutical, including general therapeutics, pharma- 
cology, electrotherapeutics, balneology, and climatology. 
The hope is expressed that in the early future an 
anatomical and physiological section may bo formed. 

The arrangements for the meeting in London of the 
International Statistical Institute, which is to take place 
from July 31 to August 4, are now practically complete. 
The proceedings will be opened at the Imperial Institute 
by the Prince of Wales, who will deliver an address. 
Addresses will also be given .by the president of the insti- 
tute, Dr. von Inama-Sternegg, and by the president of the 
Rgyal Statistical Society, the Earl of Onslow, after which 
the following communications will be presented and dis- 
cussed superficic et population du monde ; balance 
^conomique dcs nations ; mortality des grandes villes ; 
statistique de la tuberculose; f^condild des mariages ; 
statistique des transports internationaux ; accidents du 
travail; international comparison of workmen’s wages; 
recensements industriols ct statistique du chdmage ; 
I’enseignomcnt supdrieur ; import and export statistics; 
rdpercussion des droits de douancs ; international agri- 
cultural statistics ; valours mobiliferes ; some subject.s con- 
nected with pauperism; and discours sur Tavrinir do la 
statistique. 

Pai^ticuIvARS hav<^ been issued as to the arrangenn^nts 
■ which have been made for the autumn meeting of Uk' Iron 
and Steel Institute. The meeting will I)e h('ld at Sludrudd 
from September 26 to 29, and the following papers have 
been offered for reading On the metallurgical cl(>part- 
I ment of ShefTield University, by Prof. J. O. Arnold ; on 
I the thermal transformation of carbon steeds, by Prof. J. O. 
Arnold and A. McWilHam ; on the nature of troostito, by 
Dr. C. Benedicks ; on the occurrence of copper, cobalt 
and nickel in American pig irons, by Prof. 1C. D. Camp- 
bell; on pipe in steel ingots, by J. E. Fletcher; on steel 
for motor-car construction, by L. Guillet ; on the presence 
of greenish-coloured markings in the fractun^d surface of 
test pieces, by Captain H. G, Howorth, R.A. ; on over- 
heated steel, by A. W. Richards and J. E, Stead, F.R.S. ; 
on segregation in steel ingots, by B. I'albot ; on I 
manipulator for steel bars, by D. Upton ; on machinery 
for breaking pig iron, by C. Walton; on the inlliKMice 
of carbon on nickel and iron, by G. B. Wat(‘rlious<^ 

The congress of the International Society of Surg(‘ry 
will this year bo held in Brussrds. The meetings will take 
place from Monday, September 38, to Saturday, 
September^ 23, and will be under the presidency of Prof. 
Theodor Kocher, of the University of Berne. Among the 
subjects to be discussed are the value of the examination 
of the blood in surgery ; the treatment of pro.static hyper- 
trophy ; surgical intervention in non-canccrous dlscascjs of 
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the stomach ; treatment of articular tuberculosis ; the treat- 
ment of peritonitis ; and the diagnosis of surgical diseases 
of the kidney. The official languages of the congress are 
English, French, German, and Italian. The English 
delegate is Mr. R. Harrison, 6 Lower Berkeley Street, W. 

Science gives particulars of the sixth International 
Congress of Applied Chemistry, which is to take place in 
Rome in the spring of next year. The congress will be 
divided into eleven sections as follows : — ^Analytical 
chemistry, apparatus and instruments ; inorganic chemistry 
and industries related thereto ; metallurgy and mining, 
explosives ; organic chemistry and industries related there- 
to ; technology and chemistry of sugar ,• fermentation and 
starch ; agricultural chemistry ; hygiene ; photochemistry, 
photography ; electrochemistry, physicochemistry ; laws, 
political economy and legislation in relation to industrial 
chemistry. The languages to be used in the discussion 
are Italian, French, German, and English. The minutes 
of the proceedings of the session will be in Italian. The 
secretary of the congress is Prof. V. Villavecchia, Central 
Customs Laboratory, Rome. 

It is stated in La Nature that the seventh International 
Congress of Zoology is to be held at Boston, U.S.A., in 
August, 1907, under the presidency of Prof. Agassiz. The 
Emperor Nicolas 11. prize will be awarded on this occasion 
for monographs on the subject ** Nouvelles recherches 
expdrimentales sur la question des hybrides.” The essays, 
either in manuscript or printed, should be addressed before 
June I, 1907, to Prof. R, Blanchard, boulevard Saint- 
Germain^ 226, Paris. The essays should be in French, 
though those written in German, Italian, or English will 
be admitted to the competition if accompanied by a 
summary in French. 

It has been decided by the Government of New Zealand 
to hold during the summer of 1906-7 (i.e. from November, 
1906, to April, 1907) at Christchurch an international ex- 
hibition in which all nations are invited to participate. 
The object of the exhibition is educational, and to demon- 
strate the resources of the colony in food production, yield 
of minerals, the supply of raw materials, &c. Intending 
exhibitors may obtain full particulars from the secretary 
of the exhibition at Christchurch, New Zealand. 

The report of the special committee appointed by the 
Government of Bombay to consider the question of a 
public museum and library for Bombay has been issued. 
The estimated initial cost of the buildings alone is approxi- 
mately ten lakhs, four of which are for the building de- 
voted to art and archaeology, and three for the science 
museum and public library respectively. 

The Paris correspondent of the Lancet states that a 
permanent committee to deal with the watering places and 
climatic stations in France has just been established by 
the Minister of the Interior. The committee, the honorary 
president of which is the Minister of the Interior, is to 
examine into the general needs of the places referred to, 
and to protect and develop them. The mayors and the 
medical men of the various watering places, the directors 
and the com; ‘ttees of socUtis tkermales, are liable each 
in his turn U be summoned to serve on the committee 
for a period nOv 'xceeding three years. 

The sum of i5o->^o kroner has been given by Dr. F. G. 
Gade, of the University of Christiania, to the city of 
Bergen for the establishment of a laboratory of patho- 
logical anatomy. 
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It is intended to celebrate the jubilee of Prof. D. I. 
Mendel4eff on August 30, this eminent man of science 
having completed his fiftieth year of public professional 
service on June 13 last. 

M. J. Dybowski, inspector-general of agriculture in the 
French colonies, has been elected an officer of the Legion 
d’honneur, and Dr. Giraud, head of the scientific mission 
to Martinique, has been raised to the dignity of chevalier. 

A PORTRAIT medallion, in marble, of Sir William Geddes, 
the late principal of the University of Aberdeen, has been 
completed, and will be placed in the Geddes transept Of 
the library at King’s College. Its unveiling will probably 
take place at the beginning of the winter session. A 
meeting in furtherance of the proposed memorial to the 
late Prof. James Nicol was held recently in Marischal 
College, when a number of letters from geologists and old 
pupils of Prof. Nicol were read, the general tenor of which 
favoured the placing of a portrait tablet in bronze in the 
geological museum. There will be, it is hoped, a formal 
inauguration of the memorial during the centenary celebra- 
tions of next year. 

The council of the Royal Meteorological Society, being 
desirous of advancing the general knowledge of meteor- 
ology and of promoting an intelligent public interest in 
the science, has appointed a lecturer who is prepared to 
deliver lectures to scientific societies, institutions, and 
schools on payment of a moderate fee and the cost of 
travelling expenses, the subjects being : — ^how to observe 
the weather ; weather forecasting ; climate ; rainfall ; 
thunderstorms ; meteorology in relation to agriculture, 
health, &c. The society is also prepared to lend and fit 
up a complete climatological station for exhibition, show- 
ing the necessary instruments in position and ready for 
use, and to lend in return for a nominal amount sets of 
lantern slides illustrating meteorological phenomena. 
Further particulars as to the scheme can be obtained from 
the assistant secretary of the society. 

In the report for 1904 of the hydrographer of the 
Admiralty which has just been issued as a Parliamentary 
paper, reference is made to the retirement, after twenty 
years’ service, of Rear-Admiral Sir W, J. L, Wharton, 
K.C.B., F.R.S. During the year under review, 482 rocks 
and shoals dangerous to navigation were reported. Of these 
6s were notified by surveying vessels, 31 by other ships 
in the British Navy, 8 by vessels not in the navy, 26 were 
struck, and 352 were reported by colonial and foreign 
Governments ; 1 139 miles of coast line were charted, and 
an area of 3993 square miles sounded. During the year 
the number of charts printed for use in the Royal Navy, 
the Government departments, and by the public reached 
the total of 661,590 copies, and 1245 notices to mariners 
were issued. 

The vast deposits of magnetic iron sands in the province 
of Taranaki, in New Zealand, containing 60 per cent, of 
iron and 8-14 per cent, of titanic acid, have long attracted 
the attention of metallurgists, and numerous attempts have 
been made to smelt the ores by making them into bricks 
by the admixture of various substances. In 1S73 works 
on which 17,350/. were spent proved a failure. A new 
departure has now been made by the Galbraith Iron and 
Steel Company, Ltd., of Auckland, by adopting the electric 
furnace for the direct production of steel from these sands, 
and by invitation of that company we were afforded an 
opportunity of witnessing the furnace in operation at the 
Brush Electrical Engineering Company’s works at Lough- 
borough, Leicestershire, on July 19. In the furnace in- 
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vented by Mr. D. R. S. Galbraith, a constant stream of 
iron sand mixed with a given quantity of carbon is fed in 
at the top of the furnace, and travelling downwards by 
gravitation falls between and upon graphite bars forming 
resistances in the circuit, and finally leaves the furnace in 
the form of molten metal. The power is supplied by a 
single-phase alternator having an output of loo kilowatts 
at 300 volts. This pressure is reduced to 18 volts by means 
of a transformer in close proximity to the furnace. The 
plant is, of course, an experimental one, and will require 
to be modified in several ways before it is used on a com- 
mercial scale. 

Dr. J. Joly, F.R.S. (Scientific Proceedings of the Royal 
Dublin Society, vol. x., No. 34), being struck by the 
difficulties raised by the silting up of harbours on the 
south-east Irish coast, suggests the use of floating break- 
waters moored to the bottom, but sufficiently deep to 
prevent response to the rise and fall of waves. They would 
thus be affected only by the tidal movements, and the 
dimensions “ need not be extravagant where the conditions 
are not such as to require protection from deep-water 
waves,” Two types are illustrated, the one cylindrical, 
with a submerged platform below, going down to about 
four fathoms, and the other more like a flat-bottomed ship, 
wider below and narrower above, with a hold full of water 
to increase the inertia. The author believes that in the 
seas inside the banks of Wicklow and Arklow- such a 
mass might be assumed to -be unaffected by wave-motion. 
The presence of such a breakwater, it is suggested, might 
even favourably increase the tidal scour. 

We have received from the Home Office part iv. of 
the general report on mines and quarries for 1903, con- 
taining comparative statistics relating to persons employed, 
output, and accidents at mines and quarries in the British 
colonies and in foreign countries. A good idea is given 
of the relative importance of mining in each country. In 
1903 the number of persons engaged in mining and quarry- 
ing was 4,861,932, of which one-fifth were employed in 
the United Kingdom and one-third in the British Empire. 
More than half the total were employed in getting coal, 
of which the world ^s production was 881,002,936 tons. 
The world also produced 609,985 tons of copper, 491,672 
kilograms of fine gold, 44,548,962 tons of pig iron, 892,899 
tons of lead, 26,232,099 tons of petroleum, 12,818,253 tons 
of salt, 4,997,491 kilograms of fine silver, 98,295 tons Of 
tin,^ and . 570,440 tons of zinc. The death-rate from 
accidents throughout the world in 1903 is estimated at 
1-831 per 1000, as compared with 1*93 per 1000 in 1902. 
For coal mines the accident death-rate of the United 
Kingdom is 1-26, and for the British Empire 1-33; while 
for France it is 1-02, for Germany 2*00, and for the United 
States 3-09. The death-rate for, foreign countries generally 
is 2-14. It is evident that mining is conducted in Great 
Britain with a far smaller risk of accident to the workers 
than in most other countries. 

The meteorological - results deduced ■ from the observations 
taken at the Liverpool Observatory, Bidston, for the 
year 1904 have been published by Mr. W. E. Plummer. 
This observatory is maintained by the Mersey Docks and 
Harbour Board, and is one of the oldest and best equipped 
in the United Kingdom. Many years ago, the late Mr. 
W. W. Rundell prepared an elaborate discussion of the 
winds of Liverpool, which was published by the Meteor- 
ological Office. ^ We notice that at the present time much 
attention is paid to this subject, which is naturally ol 
the greatest importance for the shipping of the Mersey. 
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Three anemometers of the Osier, Robinson, and Dines 
patterns are kept in efficient operation, and the maximum 
velocities and extreme pressures of the wind on the square 
foot are given for each day of the year, while the monthly 
and yearly summaries of the principal meteorological 
elements are expresscid in imperial and metric measures. 
In the astronomical department, (he transit instrument has 
been used continuously for the dotormination of time, and 
2586 stars were observed during the year. 

We have received the annual report of the director of 
the Royal Alfred Observatory (Mauritius) for 1904 ; it 
contains the means and extremes of the meteorological 
elements and other general information ; the actual observ- 
ations will be published in a .separate volume. From a 
table showing the observations of the direction of the 
various types of clouds, it is noteworthy that out of 821 
observations the cumulus cloud was observed on 397 
occasions, the cirrus cloud on only 66 occasions. The mean 
annual rainfall at ten selected stations was 13 inches beloW' 
the average. The log-books of ships visiting the island 
were copied, and a daily journal of the weather over the 
Indian Ocean kept ; it is noticeable that the number of 
vessels arriving annually between 1882 and 1904 have 
steadily decreased from 686 to 262. Photographs of the 
sun were taken daily whenever possible ; 638 negatives 
were forwarded to the Solar Physics Committee. During' 
the year 65 earthquakes were recorded. The observatory 
is still much troubled by depredations of white ants ; 
numerous poisons have been tried for their extenni nation, 
the most efficacious being a solution of sal-ammoniac, 
turpentine, and methylated spirit, lyhile the bookshelves 
are insulated with castor oil. 

One of the scientific results of the annexation of the 
Philippines by the United Slates is the study of the ethno- 
graphy of the group. Mr. W. Allan Reed has published 
a report on the Negritos of Zambalos (vol.i li., part i., 
Ethnological Survey Publications, Manila, 1904). This is 
in reality only a sketch, as the -author was only two 
months in the field, but his obsfTvations have undoubted 
value; doubtle.ss a more thorough study will be made of 
these interesting people. The sixty-(wo plab's which illus- 
trate the paper add very considerably to it:s yalius and by 
their means one can gain a very good id(‘a of these jungle 
folk. A very useful album of Philippine types by D. 
Folkmar has been publi.shcd by the Philippine Exposition 
Board, ' Manila ; it contains eighty plates of photographs — 
full-face and side view of hcad^ — of inmate.s of Bilibid 
prison. The author has been careful to select typical 

examples from various districts, and opposite each plate 
. are given certain measurements of the individual photo- 
graphed, together with the averages of the same measure- 
ments taken on a large number of examples of that par- 
ticular tribe. This is a very useful device, as it gives some 
sort of clue as to whether the individual figured is a fairly 
typical example of bis tribe. 

Writing to La Sicilia, Prof. A, Ricco mentions that 
the crater of Etna is extending towards the north-west, 
and along the whole of the circumference, from north to 
west, is a great continuous fissure emitting steam and 
heated vapours. As the whole of the ground between this 
fissure and the margin must fall into the crater, he warns 
intending visitors of the need of caution in approaching 
the crater from the westwards, the direction from which 
it is most easily accessible. 

In the May number of the Rend. Acc, Lincei 
A. Pochettino describes the luminescence emitted by certain 
crystals under the action of radium and Rontgen fays. 
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The light given out by the platino-cyanides is, as a rule, 
vivid and partially polarised ; it disappears directly the 
exciting cause is withdrawn. Crystals of scheelite, 
phosgenite, &c., show a feeble luminescence lasting several 
seconds after the removal of the incident rays. 

In part i. of a contribution to the Scientific Transactions 
of the Royal Dublin Society, vol. viii., p. 16, Prof. A. W. 
Conway discusses the partial differential equations of 
mathematical physics which in their general form are 
partial differential equations of the second order with 
constant coefficients reducible by transformation to three 
different classes. The problem has been attacked by 
Whittaker from the point of view of building up singular 
solutions from plane-wave solutions, but Prof. Conway 
adopts the reverse course, starting with the singular 
solution. 

. Among the results of the recent Rbntgen congress at 
Berlin has been the authoritative adoption by a special 
committee of the following terminology: — Rontgenology = 
the study of Rdntgen rays. Rontgenoscopy = observation 
by Rdntgen rays, Rdntgenography = photography by the 
rays, Orthordntgenography in place of orthodiagraphy, 
Rontgenotherapy and the verb to rdntgenise in their obvious 
meanings. 

The question “What is research?” is discussed by 
Prof. Henry S. Williams in the Popular Science Monthly, 
The author considers that research is ndt a special faculty 
possessed by the few, but a common faculty specially 
trained and systematically exercised by the few, for whom 
it becomes a tool of the highest value, and the means of 
opening up new fields of knowledge to mankind. At the 
same time, he directs attention to the detrimental effects 
of too much book learning on the power of research, and 
the need of a vivid imagination such as can be exercised 
and disciplined by the study of mathematics. Moreover, 
the man of research must be prepared to sacrifice his 
prospects in other directions and to work alone, “ un- 
appreciated and unapplauded ” in most of his work, and 
Prof. Williams finally cautions teachers against tempting 
mere enthusiasts to undertake a task which requires for 
success the toughness of a soldier, the temper of a saint, 
and the training of a scholar. The subject of the article 
is one which might be very well discussed further in view 
of the large amount of “ research,” falsely so-called, which 
is now being turned out by persons not possessing any of 
these qualities, with the great danger of lowering public 
estimation of the importance of work of real scientific 
value. 

Dr. J. Hettinger, writing from London in the 
Physikalische Zeiischrift for June 15, describes a new 
electrical connection for intensifying the resonance effects 
in wireless telegraphy. 

The Mathematical Association has reprinted the report 
of its committee on the teaching of elementary mathe- 
matics. In the same pamphlet are reproduced the “ Little 
Go ” regulations in geometry. We observe that Cam- 
bridge advocates the “hard pencil,” which leads to so 
many indistinct figures in candidates’ answers. A valuable 
mental training is thus omitted in not requiring candidates 
to make their drawings, as well as written work, clear 
and distinct to others. Moreover, even a soft penc I with 
a thick, point has an advantage in showing that in any 
constructive proof lines must necessarily be of a certain 
thickness, and the conclusion is only established as '^.pproxi- 
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mately true. The beginner who learns this will be the 
better able to appreciate the deductive method at the 
proper time. 

The surfaces obtainable by the deformation of a hyper- 
boloid of revolution of one sheet are discussed by Prof. 
Luigi Bianchi in the Atii of the Lincei Academy, xiv., 10. 
The determination of these surfaces is shown to depend on 
that of a certain class of imaginary pseudospherical 
surfaces, and the difficulty of the problem is reduced to 
that of characterising these latter surfaces, and thus pre- 
senting the final transformation formulae in a real and 
definite fprm. 

The Institution of Electrical Engineers has published an 
address delivered to its students in January last by Mr. 
James Swinburne, M.Inst.C.E., on “ The Theory of 
Electricity and the Value of its Study to Engineers.” In 
it the author emphasises the desirability in many cases of 
mathematics being learnt through its applications, and 
points to the theory of electricity as affording a valuable 
introduction to the study of many of the most important 
branches of mathematical analysis. In conclusion the 
author says : — “ I feel confident that enough has been said 
to make it evident that a modern engineer cannot consider 
his technical equipment complete without some knowledge 
of the theory of electricity ; and if electrical development 
continues at the present rate it may soon be the most 
important branch of the science of engineering,” 

Biologisches CentralUait of July i contains the report 
of an interesting address on the use and place of hypotheses, 
suppositions, and problems in biology, delivered by Mr. 
J. Reinke at the opening’ session of the International 
Botanical Congress at Vienna on June 12. That theories 
and hypotheses have a great and important place in science 
— indeed, that they are absolutely essential to its proper 
advance — the lecturer fully admitted ; but, he added, it 
is necessary to remember that they are nothing more than 
theories, otherwise there is the greatest danger of their 
proving a hindrance and an illusion. A notable instance 
of this danger is afforded by the numerous phylogenies of 
animals and plants which are published from time to 
time, and are too often accepted as though they were 
solid facts, instead of being in most cases mere hypotheses, 
based not unfrequently on the very slenderest of founda- 
tions. 

A YEAR ago we referred to notices of the occurrence of 
the striped hawk-moth in this country, and we observe 
that in the Entomologist for June and July , several in- 
stances of the capture of the same species this season are 
mentioned. Possibly this handsome moth may become 
established in the south of England, at least for a time- 
In the July number Mr. G. W. Kirkaldy continues his 
popular synopsis of British water-bugs. 

To the Journal of Conchology for July Mr. A. D. 
Darbishire contributes a discussion on Prof. Lang’s ex- 
periments in breeding with the two common garden 
snails Helix hortensis^ and H. nemoralis. The writer 
denies that these experiments confirm the truth of Mendel’s 
doctrine, stricto sensu; that is to say, they do not afford 
conclusive evidence of the existence in the gonads of ,H. 
hortensis of definite unit-bearing elements representing 
either five-banded or unhanded shells. It is added that 
much interest will attach to the description of the ch^- 
acters of the “ dart ” in; the hybrid between the two species 
in question. 
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In the course of a paper published in the June number 
of the American Naiuralist on the advantages presented 
by the common skate as a subject for demonstration to 
anatomical classes, Dr. H. W. Rand takes occasion to 
emphasise the importance of selecting generalised, in place 
of specialised, species for such demonstrations. A skate 
or a dog-fish is thus to be preferred to a bony fish, and 
similarly a salamander to a frog. As regards the choice 
between a skate and a dog-fish, although the former is a 
much more specialised type than the latter, it has the 
advantage of being more easily obtained and of being 
available for the greater part of the year. Moreover, its 
very specialisation happens to be an advantage to it as an 
object for demonstration, for not only does its flattened 

form render it admirably suited for dissection, but most 
of its organs are brought more or less nearly into one 
horizontal plane, so as to be capable of demonstration 
almost as if drawn in a diagram. Apropos to this article 
is a second, by Messrs. Rand and Ulrich, on posterior 

# connections of the lateral vein in the skate. To the same 

issue Mr. E. W. Berry contributes an article on fossil 

sedges and grasses, with the description of a new Carex ; 
and Mr. J. A. Cushman one on the fossil crabs from the 
well known Miocene beds of Gay Head, Mass., described 
long ago by Dr. E. Hitchcock, and subsequently by Sir C. 
Lyell. 


The report of the Royal Cornwall Polytechnic Society 
for 1904 has just been published, and bears testimony to 
the continued vitality of the society. One of the chief 
features of the society’s activities during the year was its 
exhibition, in ronneclion with which addrc'.sscs and papers 
were given on electrical rcs(‘arch, practical bee-keeping 
and management, and the gc'ology, minerals and mines 
of Lclant, St. Ives, and Zennor. The first and last of 
these communications are to be found in the report before 
us, as is also an informing paper by Mr. C, C. Bignell 
on the aphid(‘s with their food plants ; the volume like- 
wise contains a detailed report of the work accomplished 
at the Falmouth Observatory. 

The new number of the Quarterly l^evicw contains only 
two papers dealing with scientific subjects, one on the 
national coal-supply, the other, by Sir Charles N. Eliot, 
on the Buddhism of Tibet. Both communications are 
very informative and eminently readable. 

MeSvSRS. R. and J. Beck, Ltd., of Cornhill, have just 
issued a catalogue of microscopes and apparatus specially 
suited for metallurgical work. 


OUR ASTRONOMICAL COLUMN, 

Astronomical Occurrences in August:-— 


An interesting paper on the gradual dissociation of 
mellitic acid is contributed by A. Quartaroli to the current 
number of the Gazzeita Chimica Italiana, vol. xxxv. p. 470. 
The author has measured the rate at which cane sugar 
is inverted by mellitic add and by the corresponding 
mono-, di-, tri-, tetra-, and penta-sodium salts in one- 
tenth molecular solution. If the velocity constant for the 
free acid is represented by 100, the values for the various 
salts in the order given are respectively 40-5, 14*3, 2-2, 

1- 5, and 1-04. These numbers may be taken as a measure 
of the relative tendencies to ionisation of the six successive 
acid hydrogen atoms. Taking the ratio of the first to the 
second, of the second to the third, &c., the series 2-47, 

2- 82, 6-49, 1-47, 1*43 is obtained. These numbers are 
interesting, and the occurrence of a maximum value in the 
middle of the series suggests that the dissociation of 
mellitic acid is of abnormal character. 

During the past week the Royal College of Surgeons of 
Edinburgh has been celebrating its four hundredth anni- 
versary. The college, which is the oldest medical or 

surgical corporation in the United Kingdom, dates from 
1505- The Royal College of Physicians of London, 
the next in point of age, was officially established some 
thirteen years later, i.e. in 1518. The current number of 
the Lancet contains an interesting account of the older 
institution. 

The third number of the second volume of the Investi- 
gations of the Departments of Psychology and Education 
of the University of Colorado has reached us. Among 
other contributions, those in which Prof. Francis Ramaley 
deals with the teaching of botany and zoology, and Prof. 
Chas. A. Lory with the teaching of physics, are of special 
interest. 

We have received a copy ot “ Southern Rhodesia, 
Information for Settlers, a small handbook issued by the 
British South Africa Company, The title sufficiently 
indicates the nature of the contents of the book, but it is 
worth noting that many of the numerous illustrations are 
of considerable geographical interest and value. 
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Aug. 2. ih. Mercury at greatest elongation (27® 18' E.). 

,, 2. I2h. 28m. to I4h. 6m. Transit of Jupiter’s Sat. III. 

(Ganymede). 

J, 4. Pallas in opposition to the sun. 

,, 11-13. Epoch of Perseid meteoric shower (Radiant 

45 '-l-S 7 “)- 

, 12. Saturn. Major axis of ring 5= 43^' *82, Minor axis 

= 7 "‘ 47 . 

„ 14. loh, Venus in conjunction with Neptune, Venus 

0® 48' S. 

,, 14. Partial eclipse of the moon visible at Greenwich. 

I4h. 39m. First contact with shadow. 

I5h. 41m. Middle of ihc eclipse. 
i6h. 43m. Last contact with .shadow. 

Magnitude of eclipse -■• 0*292, Moon .sets i6h. 53m. 

,, 15. 9h. Saturn in conjunction with moon, Saturn 

Ih. 43m. S. 

,, 15. Venus. Illuminated jiorlion of disc ::=o‘68o, of 

Mars wo *8 54.' 

„ 16. iih. 49m. Minimum of Algol (j8 Persei). 

„ 19. 8h. 38m. Minimum of Algol O Persei). 

,, 22. 2ih. om, Saturn in oppo.sitioii to the .sun. 

,, 23. I2h. 5m. to I2h. ’46m. Moon occults (T“ Tauri 

(Mag. 4 ’ 8 ). 

,, 30. Total eclipse of the sun, partly visible at Greenwich, 

iih. 49m. a.m. Beginning of the eclipse. , 
ih. 3m. p.m. Middle of the eclipse. 

2h. 15m. p.m. En <5 of the eclipse. 

Magnitude of eclipses 0*786. Sun’s altitude at noon =648®, 


Photographs of the Martian Canals. — Since the 
opposition of Mars in 1901, persistent efforts have been 
made at the Lowell Observatory to secure photographs of 
the planet on which the canals could be s(»en rUTmitely. 
After making a numb<.ir of c.xposures with a oanu^ra in 
which the film was continuous, so that a larg<i numbt‘r^of 
short exposures — as in the bioscope — could l)e made on 
the one film, Mr. Lampland succeeded in obtaining 
negatives which demonstrate indubitably the actual (‘.xi.st- 
ence of the “ canals ” Nilos'yrlis, Pyramiis, C.asius, 
Protonilus, Astaboras S., and Thoth. In addition to those, 
the regions ” Syrtis Major, Marc Erythneum, Mare 
Icarium, Hellas and the north polar cap, and the “ oasis ” 
Lucus Ismenius are plainly discernible. A photographic 
print from a negative secured on May ix at iph. 44m.-" 
48m. (G.M.T.) on which these features are visible is 
affixed in the Lowell Observatory Bulletin j No. 21, accom- 
panied by a drawing made by Mr, Lowell immediately 
before the exposure was made. Other photographs secured 
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show other canals, and Mr. Lampland is to be con- 
gratulated, in company with Mr. Lowell, upon thus 
securing unquestionable evidence of the actual existence of 
these features. 

A pointy of special interest to planet observers is that 
whilst trying to obtain these photographs the observers 
found that^ the restriction of the aperture employed, by 
its elimination of the evil effects of atmospheric vibrations, 
rnore than counterbalanced the inconvenience caused by the 
diminution of light-gathering power and the consequent 
increase of the length of the exposures, a result which 
confirms the conclusion previously arrived at by Mr. Lowell 
from visual observations. 

Dutch Observations of the Corona. — Parts iii. and iv. 
of Prof. Julius’s report on the observations made by the 
Dutch expedition in Sumatra during the total solar eclipse 
of May i8, 1901, minutely describe the apparatus and the 
methods of procedure employed in examining the coronal 
radiations for polarisation effects and for the determination 
of the amount of heat radiated by the eclipsed sun. 

A double-image polarimeter of the Cornu pattern, slightly 
niodified, was employed to examine the polarisation at 
different points of an image of the corona. The points 
examined were situated at different distances from the sun’s 
limb, and the position of each was carefully recorded. 
The results showed that the coronal rays were more 
strongly polarised at some distance from the limb than 
nearer to it, whilst at greater distances the polarisation 
again decreased. A discussion of some experiments, per- 
formed after the eclipse, on the depolarising effect of haze 
and clouds showed that this effect was practically negligible. 

The observations of the total heat radiated by the 
eclipsed sun were made with a thermopile pointed directly 
to the corona, but clouds robbed the observations of any 
definite result. So far as they go, the resulting figures 
show that the heat radiated at totality is not so great as 
that received from the full moon, and that a very striking 
increase occurred after the third contact. 

The North Polar Snow-cap on Mars, 1904-5. — 
Observations of the north polar cap of Mars were made 
at the Lowell Observatory by Messrs. Lowell and Lamp- 
land during the period November, 1904, to May, 1905, 
and the observers’ notes for each night are given in full 
in No. 20 of the Lowell Observatory Bulletins, 

One remarkable feature observed was a white collar 
which surrounded the cap during the latter half of January. 
Mr. Lowell explains this phenomenon by the conjecture 
that it is a belt of spring haze which surrounds the cap 
during the hotter months of the melting, the cap proper 
being bordered by a blue belt of material (probably water) 
produced by the melting of the snow. Several subsidiary 
patches of snow were left behind by the receding polar 
cap, and became prominent features." , 

Of these, one in longitude 206° was especially marked, ' 
and^ was recorded in exactly the same longitude by | 
Schiaparelli in iS88, and independently at the Flagstaff 
Observatory in 1901 and 1903. 

Vegetation and the Sun-spot Period. — Since 1871 
M.’ Camille Flammarion has each year recorded the dates 
on which the chestnut trees in the avenue of the Paris 
Observatory have burst into leaf and flowered. Plotting 
the results of his observations with the sun-spot curve on 
the same year-scale, he found that the variation of the 
dates of the different phases of the annual arboreal pheno- 
mena agreed very closely with the latter curve, the leaf- 
buds bursting and the flowers appearing earlier at those 
epochs when the sun-spot maxima occurred. The details 
of the observations and the method employed in reducing 
them are given in the July number of the Bulletin de la 
Society astronomique de France, 

Visibility of the Dark Hemisphere of Venus. — In a 
paper on the influence of the solar-activity variations on 
the planets, M. Hansky directs attention to the greater 
visibility of the dark hemisphere of Venus during epochs 
of maximum solar activity. According to the theory of 
Arrhenius, electrified ions emitted by the sun. cause the 
phenomena of terrestrial magnetic storms and aurorae. 
Applying the same theory in the case of Venus, M. Hansky 
suggests that during the periods of solar maxima the 
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dense atmosphere of that planet is rendered more phos- 
phorescent, and, therefore, more easily visible, by the in- 
creased solar activity. He further suggests that, in order 
to test this theory, astronomers should observe the planet 
as often a.s possible during the present sun-spot maximum 
{Bulletin dc la Societe astronomique de France, July). 

Determinations of Meteor Radiants. — Some interest- 
ing results of meteor observations are recorded in No. 4032 
of the rlstronomische Nachrichten bv M. Eginitis, of 
Athens, and by Prof. A. A. Nijland, of Utrecht. 

M. Eginitis observed the Perseid, Leonid, and Andro- 
medid^ showers of 1903 and the Perseid shower of 1904. 
He gives the time of observation, the number, colour, 
magnitude and relative velocity of the meteors recorded, 
and the position of the determined radiant on each date, 
directing special attention to any objects which were, for 
any reason, extraordinary. On August ii, 1904, several 
meteors^ were seen to proceed from a radiant near to 
a Persei, and these were, in general, whiter and brighter 
than those from rj Persei, the latter being fainter and of 
a reddish-yellow colour, and generally falling in pairs. 

Prof. Nijland ’s results deal with the Lyrid, Perseid, and 
Leonid showers of 1902, 1903, and 1904," and he gives the 
results for each night of observation and the positions 
deduced for the respective radiants. 


THE INSTITUTION OF NAVAL ARCHITECTS. 

HE summer meeting of the Institution of Naval 
Architects was held last week in London, the usual 
sittings for the reading of papers taking place in the 
theatre of the Society of Arts. The following papers were 
on the programme for reading and discussion : — ^Tactics 
and strategy at the time of Trafalgar, by Admiral Sir 
Cyprian Bridge ; the ships of the Royal Navy as they 
existed at the time of Trafalgar, by Sir Philip Watts, 
Director of Naval Construction; the classification of 
merchant shipping, illustrated by a short history of Lloyd’s 
Register, by H. J. Cornish, chief ship surveyor to Lloyd’s 
Register ; experiments with models of constant length and 
form of cross section, but with varying breadths and 
draughts, by Lieut. -Colonel B. Rota, Royal Italian Navy; 
experiments upon the effect of water on speed having special 
reference to destroyers recently built, by Harold Yarrow ; 
deductions from recent and former experiments on the 
influence of the depth of water on speed, by W. W. 
Marriner; the failure of some large boiler plates, by J. T. 
Milton, chief engineer surveyor to Lloyd’s Register; a 
comparison of the performances of turbines and recipro- 
cating engines in the Midland Railway Company’s 
steamers, by William Gray. 

It was also arranged that visits should be paid to 
the following works: — Siemens Bros, and Co.’s Tele- 
graph and Electrical Instrument Works, near Woolwich ; 
Vickers, Sons and Maxim Ordnance Works, Erlth ; J. and 
E. Hall’s Refrigerating Machinery Works, Dartford ; 
Yarrow and Co.’s ship-building yard and marine engine 
works, Poplar; John I. Thornycroft and Co.’s ship-build- 
ing yard, marine engine works, and motor-car w-orks, 
Chiswick. Visits were also paid to the P. and O. mail 
steamer India, lying in the Tilbury Docks, and H.M.S. 
Black Prince, built by the Thames Iron Works, and lying 
in the Victoria Docks. The last day of the meeting, 
Friday, July 21, was occupied by a visit to Portsmouth 
Dockyard, 

The first sitting during the meeting, when the three first 
papers on the list were presented, was held on Wednes- 
day, July 19, the president of the institution, the Right 
Hon. the Earl of Glasgow, occupying the chair. These 
papers, as will be gathered by the titles, were chiefly of 
historical interest. In this centennial year of Trafalgar 
it was, no doubt, appropriate for the institution, which 
is so largely naval in its composition, to include in its 
programme papers of the nature, of those contributed by 
Sir Cyprian Bridge and Sir Philip Watts ; but how far 
they have any scientific bearing on naval strategy or 
tactics of the present day is a question that is evidently 
open to discussion. It would appear that a large section 
of naval officers hold that the lessons of the past era of 
masts and sails should be applied with little modification 
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to the present day. For example, Admiral Sir Edmund 
Fremantle said that the tactics and strategy at the time 
of Trafalgar taught lessons which would never die, and 
Admiral Custance remarked that all the lessons of the 
past in naval warfare have a bearing on the present day, 
it being quite immaterial whether vessels were moved by 
steam or sail. On the other hand, there are some who 
hold that the disciples of what has been described as the 

teachings-of-history school carry their reverence for 
the past to an excessive degree, and that a too blind follow- 
ing of the tactics and strategy of the great admirals of 
the past may lead to disaster. Sir Philip Watts, in the 
course of his paper, pointed out that “ steam propulsion, 
in all its various forms, shell fire, iron and steel armour, 
steel hulls, breech-loading and rifled guns, torpedoes, 
mines, high explosives, electrical appliances, and sub- 
marines have all been introduced since the day of 
Trafalgar ; and though he did not press any moral from 
these changes, his predecessor at the Admiralty was a 
little more explicit, as it was possible for one no longer 
trammelled by the rules or etiquette of office to be. Sir 
Winiam White said in the discussion that while he agreed 
with Sir Cyprian Bridge that the teachings of history were 
valuable, it was necessary to allow for changes brought 
about by time. He did not think such a course was 
followed on all occasions. 

Mr. Cornish’s paper, as a record of the past by a com- 
petent authority, is one which should prove of considerable 
value to the student and historian of ship-building. The 
author did not urge its reading as time was short, and it 
was accordingly taken as read. 

_ Colonel Rota's paper was the first taken at the even- 
ing sitting of^ Wednesday, July 19. It formed but a part 
subject, and was in the nature of an 
addition to Mr. R, E. Froude’s paper on model experi- 
ments, read last year. The experiments briefly described 
by Colonel Rota were made with five models at the Royal 
Italian Dockyard, Spezia. It would be difficult to give 
the results of the inquiry without going into the whole 
question, but it may be stated that the author, without 
attempting to draw any general deduction, has practically 
concluded that in the unlimited series of forms which may 
be derived from a given form of hull by changing the 
vertical and horizontal cross sections scale— provided that 
the area of cross sections remains constant— there is a 
range of ratio of beam to draught, verv close to that 
corresponding to the least wetted surface, within the limits 
ot which there is not any sensible variation in the value 
rr Tj D J^esistance constant, that is, the corresponding 
discussion on this paper, but Sir 
Wdliarn White had written to Mr. Dana, the secretary, 
endorsing the author’s plea for the publication of results 
of a purely scientific nature. 

The two papers contributed respectively by Mr. Harold 
\ arrow and Mr. W. W. Marriner were no doubt the chief 
attraction during the meeting, and the little theatre of the 
Society of Arts was crowded to its full capacity by those 
anxious to benefit by the investigations carried out by 
Messrs, Yarrow and Co. Both papers referred to the 
the authors having been engaged 
together on the work. Mr. Marriner, as is well known, 
Tu Messrs. Yarrow’s scientific staff, whilst 

Mr. Harold Yarrpw is still a student of the institution, 
notiTig that his paper is the first contri- 
bution to the Transactions by a student. The data given 
possesses the merit of being both of scientific and practical 
for some time past been recognised that 
dpth of water has a considerable influence on the speed 
or steam ships, and Government contractors have lost 

S . k- The scientific interest 

unlimited, the problem involving the study 
of the natural^ laws governing wave-making^ and fluid 
resistance. It is to be hoped that ship builders and ship 
owners now they have had placed before them so striking 
n example of the value of scientific research upon the 
practjcal results at which they aim-will do sShinI 

Sell ^ influence of 

physical laws upon the resistance of vessels progressing in 

bul d.;. iLf creditable to the ship owners and Ship 
builders that they should be beholden to the generosity of 
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a private firm of torpedo-boat builders for information 00 
these points, especially as such information cannot be 
obtained without the expenditure of several hundreds of 
pounds. The exclusive knowledge of the facts set forth 
in the two papers would prove a valuable asset to Messrs. 
Yarrow and Co. by giving them a distinct advantage over 
their competitors, and it is therefore more creditable to 
them that they have made the details public. It is, how- 
ever, the greatest reproach of all to us, as the leading 
maritime nation, that Mr. Yarrow should have been under 
obligation to a German ship-owning firm for the facilities 
needed to make the investigation complete. Had it not 
been for the hospitality of their experimental tank offered 
by the North German Lloyd Company, the valuable in- 
formation now at the command of ship designers would 
not have been forthcoming, for there is no tank of the 
same nature in this country which could have been used. 

The experiments upon which the two papers were founded 
arose through Messrs. Yarrow and Co. having failed to 
get the contract speed of 253 knots with destroyers built 
for the Royal Navy when they were tried on the Maplin 
mile off the mouth of the Thames. The builders, 
anticipating that the limitation in depth of water was 
accountable for the want of success, surveyed on their 
own account a mile near Dover, the section posts being 
placed on the cliffs. Here, in a greater depth of water 
— ^50 feet at low tide— the contract speed was reached, the 
vessels running a great part of the time in quite deep 
water outside the Goodwins. It should be explained that 
the trials last over four hours, and only six runs are 
made on the measured mile. On these six runs is found 
the number of revolutions needed to cover a mile, and 
then by counting the revolutions the distance steamed can 
be known. Although the contract was fulfilled, the 
results were not altogether satisfactory to the contractors, 
and Mr. Yarrow determined to have tank experiments 
made, testing a model of the destroyer at depths corre- 
sponding to 20 feet,. 30 feet, 45 feet, 60 feet, and 90 feet 
respectively. The results were shown by diagrams thrown 
on the screen by the lantern, there being curves for speeds 
and for effective horse-power at the above depths. The 
results were somewhat remarkable. Each curve showed a 
distinct hump, indicating that when a certain speed was 
reached the power needed for an increased speed rose 
with enormous rapidity. This, of course, was in accord- 
ance with previous experience, and it was also to be 
expected, as shown by the diagnim, that the hump would 
occur at lower spcc‘ds with shallower water ; thus at 
20 feet depth the top of the hump was at about x 6 knots, 
at 44 feet it was about 20 to 21 knots, and at 90 feet 
the steepest part was from 20 to 24 knots. As the depth 
increased the curve became faii'er. 

The interesting feature brought out, however, was the 
fact that at a certain speed, depending on the depth of 
water, for a time the power decreased as the speed 
advanced. Thus in a depth of 20 feet, at a speed of about 
15J knots, 2000 horse-power was needed; when the speed 
had been increased by approximately another knot the 
power developed was about the same,' whilst at lyi knots 
the demand for power had fallen off appreciably, and* it 
was not until 18 knots was reached that the 2000 horse- 
power was again required, and after this the curve rose 
steadily. With a depth of 30 feet the descent of the curve 
was even more marked, about 2500 horse-power being 
needed for approximately 17^ knots and for 20 knots also. 
Comparing the powers required for speeds at different 
depths, we find also some remarkable results. At 18 knot.s 
2500 horse-power was needed when the water was 30 feet 
deep, whilst when it was but 20 feet only 2000 ‘horse- 
power had to be developed to reach the same spc(;<i, thus re- 
versing the popular idea that the deeper the water the 
easier the boat would run. Again, at 20 knots, and when 
the water was 20 feet (and also when the depth was 
about 30 feet— the two curves approximately coinciding 
here), 2500 horse-power was needed, but to get the same 
^ depth of 45 feet about 315 horse-power was 
speed of 26 knots, 

we nnd that the highest power is needed when the boat 
^®®P<2st water. After crossing and re-cross- 
(20 feet, 30 feet, 

45 feet, and 6o feet) come fairly well together, having got 
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over all the humps at about 25 knots, where there is a 
range of about 200 horse-power. The curve for 90 feet of 
water is, however, for 5000 horse-power at 26 feet, or 
about 500 horse-power above the next highest curve. It 
would therefore pay better, according to these model ex- 
periments, to run a 26-knot trial of a destroyer in a depth 
of 20 feet to 60 feet rather than at a depth of 90 feet ; the 
saving in power for the given speed due to the use of 
shallower water would be about 600 to 700 horse-power. 

We have been obliged to depart from the text of Mr. 
Harold Yarrotv’s paper in order to give the facts con- 
tained in his diagram. Limits of space prevent detailed 
reference to other particulars brought forward by these 
suggestive trials, but enough has doubtless been said to 
show their interest and the wide field for further investi- 
gation that is afforded by the numerical data now at 
command. It will be remembered, as Mr. Harold Yarrow 
pointed out, that the tank experiments were made in the 
usual way without propellers, and this would doubtless 
have a considerable influence on the results ; but possibly 
a way may be found, as suggested by Sir William White, 
to add the propeller, and so bring the tank conditions 
more nearly akin to actual practice. It will be remembered 
that the late Mr. Froude proposed to run a propeller, 
worked by independent mechanism, at a speed of revolu- 
tions corresponding to that of actual practice, the model, 
of course, being towed by the carriage. 

Mr. Marriner’s investigation of the model results showed 
that they should, as Mr. Harold Yarrow said, “ be 
accepted with caution.” In order to check these tank 
data progressive trials were made with an actual destroyer 
on a carefully selected course off the mouth of the Thames. 
Four tugs were anchored to mark the course, which 
extended from the East Girdler buoy across the Tongue 
Sand to a point east of the extreme north-east point of 
the Tongue Spit. This gave water of depths varying 
between about 14 to 16 feet over the sand, and 100 to 
102 feet in the Queen’s Channel. The revolutions of the 
engines, the fore and aft inclination of the vessel, and 
the height of the stern wave were noted, indicator 
diagrams also being taken. The data thus obtained at 
varying mean speeds were given by means of diagrams 
thrown on the screen. We have not space to repeat all 
the records, but will take as an example the run made 
at a mean speed of about 22-2 knots, the steam pressure 
being 140 lb. In running from rather less than 50 feet 
depth into water of 20 feet, the revolutions increased from 
about 305 to more than 325 ; the inclination in a length of 
20 feet decreased from approximately 5^ inches to 4I or 
4^ inches ; and the approximate height of the stern wave 
fell from 20 inches above the deck level to a little more 
than 10 inches below the deck level, or about 2 feet 
6 inches. Naturally any increase or reduction of resist- 
ance to the vessel would be accompanied by increase or 
reduction in the rate of revolutions of the engine, the 
steam pressure being constant. Increased height of stern 
wave and greater inclination are also signs of increased 
resistance and a greater demand for horse-power. 

It would be difficult to deal adequately with Mr. 
Marriner’s paper within' anything approaching the space 
we have at our disposal, and without the diagrams by 
which it was accompanied. We can only hope, therefore, 
to give an idea of its scope, and refer our readers to the 
original in the published Transactions of the institution. 
The contribution consisted of a discussion, on a scientific 
basis, of the results contained in the preceding paper, 
the size of waves made by a vessel in her passage being 
a measure of the power absorbed in their formation. 
As the height of the stern wave was seen to increase 
when the resistance of the ship increased abnormally, it 
was to be assumed that anything which tended to retard 
the formation of waves would reduce the loss from wave 
making. The author cited the work of W. Froude and 
his son, R, E. Froude, of Lord Kelvin, D. W. Taylor, of 
the United States Navy, and Prof. Horace Lamb. The 
formula for relation of length to speed of ordinary re- 
peating waves in deep water was set forth, and also the 
more complicated equation for shallow water. 'The equa- 
tion showing critical depth for speed and critical speed for 
depth was given, and the conclusion was drawn (sup- 
ported by Scott Russell’s equation for the solitary wave 
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in canals) that “ the wave at the critical speed changes 
from the repeating to something approaching the solitary 
type.” 

The author next considered the waves accompanying the 
vessel. Transverse waves should tend to become longer 
and longer for the same speed as the depth diminishes 
until, at the critical depth, these should be of the isolated 
type. In shallower water, past the critical depth, there 
would be no transverse wave corresponding to the critical 
depth. Actually as the waves became longer if they did 
not lengthen as rapidly as investigation would lead one to 
suppose they would be travelling faster than their natural 
speed, and must be dragged by the boat. The increased 
resistance on approaching humps in the curve supports this 
vieiv. The isolated wave is non-repeating, and exists 
only under certain relations of depth to speed. After pass- 
ing the critical point the transverse wave disappears, being 
replaced by confused water. The paper was accompanied 
by diagrams illustrating these points, and it was considered 
a fair deduction that the w’^aves formed by a ship closely 
follow the laws of waves in open water. The effect of 
the vertical sides of a canal in diminishing the loss of 
energy was pointed out by the author, and the manner in 
which the restricted width of a tank might have a similar 
effect was noted. The interference of the bow-wave system 
on the stern-^wave system was discussed, it being shown 
that the union of the bow and stern waves (the crests 
coinciding) resulted in a large resultant wave which 
would carry away a great deal of energy. The velocity 
of diverging waves is much less than the speed of the 
vessel, speeds attained up to the present not being high 
enough for waves to approach the critical speeds for the 
depths in which vessels usually run. Diverging waves 
apparently constitute the principal wave-making resistance 
at speeds beyond the critical combinations of depths and 
speeds under consideration. The final conclusions^ of the 
author were as follows : — “ (i) The critical combinations 
of depth and speed do not depend on the size of the vessel. 
(2) Of these critical combinations there is, for every vessel, 
one • more serious than the others, and where this worst 
combination occurs depends largely on the length of the 
vessel. (3) The depth to be avoided is^ given by the 
equation d=V’’“/io, and the resistance diminishes in both 
greater and lesser depths. The further away from this 
bad depth the better, especially on the deep side.” 

In the course of the discussion which followed the read- 
ing of these papers, Mr. A. F. Yarrow, in conformity with 
a suggestion made by Sir William White, proposed, and 
Mr. S. W. Barnaby seconded, a resolution that the 
Admiralty be urged to erect a measured mile, where ample 
depth might be found, in proximity to Chatham and the 
Thames. This resolution was put to the meeting by Sir 
John Durston, who occupied the chair, and was carried 
unanimously. It was but the logical outcome of the facts 
brought forward. The measured mile in the^ Clyde at 
Skelmorlie has ample depth of water, and is, as Sir 
William White said, the only satisfactory mile for high- 
speed trials; a fact which, it is acknowledged, gives the 
ship-builders of fhat district a manifest advantage over 
those of other centres. Mr. Barnaby stated that when a 
destroyer built by his firm, John I. Thornycroft and Co., 
was tried on the Skelmorlie mile an increase of speed 
of I knot was obtained over that reached under the best 
conditions on the MapUn mile, whilst an increase of 
3 knots was reached as compared to running on the 
Maplin when the state of the tide was most unfavourable. 
Sir William White, in a letter to the secretary, read at 
the meeting, heartily endorsed the suggestion of a deep- 
water measured mile off the Thames. He also pointed 
out, with great regret, that it was necessary for Messrs. 
Yarrow to go to Germany for their tank experiments, and 
trusted that the fact might furnish a fresh incentive 
towards the establishment of a research tank at the 
National Physical Laboratory. 

In the discussion on the technical details of the two 
papers, besides those mentioned, Mr. J. H. Narbeth, of 
the Admiralty, Mr. R. Saxton White, Captain Jackson, 
R.N., Controller of the Navy, Mr. W. H. Whiting, chief 
constructor, and Prof. Biles took part. Generally it may 
be said the views- expressed by the authors were not dis- 
puted, although Sir Wiliam White did not quite agree 



3o6 


NATURE 


[July 27, 1905 


with Mr. Marriner as to the importance the latter attached 
to the comparative narrowness of the tank. 

On the Thursday’s sitting Mr. Milton’s paper on frac- 
tures in large steel boiler plates was read and briefly dis- 
cussed. It gave particulars of the failures, the reasons for 
which could not be explained, of certain plates, and there- 
fore were, naturally, attributed to “heat treatment.” It 
is a term of exceeding comfort to the steel maker and the 
engineer alike, for the former' is able to put the blame 
on the latter, and the latter to put the blame on the 
former, as no one can prove where the injudicious heat 
treatment occurred. The controversy is an old one, dating 
back, at any rate, to the days of the Livadia's boilers. 
Mr, Milton’s paper is a suggestive contribution, and the 
facts he records may carry us some way towards a solu- 
tion of the problem in the more or less distant future. 

Mr. William Gray in his paper gave particulars of the 
performances of certain steamers fitted with parsons’ 
steam turbines. These were set forth in a table, which, 
as the author said,^ “ treated the matter from a purely 
commercial standpoint.” The discussion was largely of 
the same character. 


The only remaining paper was not on the original 
programme, but was read at the conversazione which 
brought the proceedings to a conclusion on the Thurs- 
day evening. It was a contribution by Captain R. H. 
Bacon, R.N., entitled “ Notes on the Causes of 
Accidents to Submarine Boats, and their Salvage.” 
This paper, in harmony with the circumstances in which 
It was read, was of a popular nature, and was 
designed to show to the public at large that undue 
anxiety as to the safety of submarine boats is not 
warranted by the conditions under which they are 
Dealing with the probability of water entering 
hatch (the cause of four serious 
accidents through which these boats have foundered), the 
author pointed out that the etting of another water-tight 
hatch at ^ the base of the tower reduced the chance of 
accident in the future. The danger from grounding, he 
said, was not very great,” whilst the risk of the hull 
being crushed by the boat diving to too great depths 
argued the failure of the diving rudders, or too much 
water ballast. As to explosion through leakage of petrol, 
in a properly designed system leaks should be prac- 
tically non-existent.” Another possible cause of ex- 
plosion IS due to hydrogen given off when batteries are 
being charpd, but as this operation is carried on only 
when the boat is opened up for ventilation, “ no danger 
e-xists. Altogether Captain Bacon’s lecture was most re- 
assuring, and it is pleasant to learn that his optimistic 
views are fully shar^ by his colleagues in the Service, both 

sinking— involuntary sink- 
mg being so small, it is of less consequence that only 
over a limited area near shore is it possible to recover a 
submarine b^t once she has gone to the bottom. For 

the considers it inadvisable that 

the Ro}al Naiy should have a salvage plant of its own. 


THE CONGRESS OF THE ROYAL INSTITUTJ 
OF PUBLIC HEALTH, 

'J'HE congress of the Institute of Public Health, whid 
London under the presidenc 
of the Marquis of Londonderry, attracted a large numbe 
of visitors, and much good work was done in the variou 
cS^f/ege Polytechnic and at King’: 

impossible to deal adequately witl 
the valuable discussions and papers read. 

preventive medicine, chose as hii 
senility. It was, he declared 
on the reduction of the death-rate that the potency o 
preventive medicine, as hitherto applied, stood forth ^con 
spicuously declared, and that the promise of its future 
might be discerned. Fifty years ago the death- 
rate of England and Wales stood at 22-5 per 1000 persons 
in 1903 It had dropped to i5-4— a fall of y-i dL mnn 
representing, on the estimated population of 1903, savins 
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of upwards of 223,000 lives per annum. As an exceptionally 
low rate of infant mortality had been maintained for 
two successive years, it miglit bo hoped that the warnings 
uttered as regards infant hygiene, and more particularly 
infant feeding, were beginning to take effect'. 

It was, however, during the first half of life that the 
great fall in the death-rate had taken place. It was a 
remarkable fact that in men, at all ages from forty-five 
to seventy-five, there had been a startling rise in the 
death-rate, and that in women, from fifty-five upwards, 
it had been practically stationary. At the ages when we 
should have welcomed a rise in the death-rate, and at 
which only, in a hygienic Utopia, death ought to occur — 
eighty-five and upwards — it had fallen. Some of the 
nerve centres went on evolving until middle life, e.g. the 
hand and arm centres. He had ascertained that among 
certain classes of operatives in Birmingham the hand andl 
arm centres did not reach their full maturity until about 
the thirtieth year. Similarly with the weavers of Bradford, 
and the potters of Staffordshire. At about forty-five the 
productiveness of the manufactory hand generally began to 
diminish, and after that it contracted in an increasing 
ratio as time went on. The hand-failure of our operatives 
after forty-five was premature, and due to excessive wear 
and tear of the mechanism regulating manual movements. 
But there were other centres in the brain which, reaching 
maturity later, retained their power longer. Orators' 
secured their greatest triumphs between forty-five and fifty- 
five, and it was with musical expression as with oratory. 

The best antiseptic against senile decay was an active 
interest in human affairs, and those kept young longest' 
who loved most. The natural evolution of our nerve 
centres was largely interfered with and too often arrested 
by unfavourable environment and deleterious habits of life 
or methods of work. It was a good working hypothesis 
that the natural life of man was one hundred, and that so 
far as it fell short of that it was “ curtailed of fair pro- 
portion.” Every man, he thought, was entitled to his 
century, and every woman to a century and a little more. 

Dr. Francis Gal ton, F.R.S., in a paper on physical 
records, suggested that on February 29 in each leap year 
there should be school reunions at which there might be 
an opportunity for reviving early friendships, and at 
which, at the same time, the anlhropouKitric and other 
records of the pupils might be addec^ to. 

Each old boy would be repri’senleil by an envelope .stored 
in the school library. Thi.s would contain his anthropo- 
metric record to date, and he would be given printed 
forms, containing a few well considen^d questions — health, 
profession, preferments, niarriagis children, and general 
remarks— and would be asked to forward the filled-in forms 
to the school. 

Many papers were I'ead on infantile mortality and on 
municipal milk depots. 

^ In the unavoidable absence of Sir William Broadbent, a 
discussion on sanatoria for consumptives was opened by 
Dr. T. N. Kelynack, physician to the Mount 'Vernon 
Hospital for Consumption, To illustrate the enormous 
economic waste to the community caused by pulmonary 
tuberculosis,^ Dr. Kelynack mentioned that in the metro- 
politan district alone 40,000 people died of the disease every 
year, and the monetary loss to London had been estimated 
at 4 ,ooo,ooo 2 . 

The provision of adequate assistance for the consumptive 
poor^ demanded urgent attention. Sanatoria or hygienic 
hospitals undoubtedly secured the best conditions for the 
arrest and alleviation of the disease. At present wo were 
just muddling along, with no satisfactory organisation of 
our resources and no rational cooperation. 

A resolution was unanimously adopted urging the 
Government to appoint a commission to deal with the 
subject of the sanatorium treatment of the poor. 

The presidential address in the scctitm of chemistry and 
bacteriology was given by Prof. R. T. Hewlett. It was 
a plea for the recognition of the place of the specialist in 
the various departments of public health. Proper adminis- 
tration required a medical officer and his sanitary staff, a 
bacteriologist, a chemist, and an engineer, all working 
cordially together to a common end. For the smaller 
districts such a staff could be secured by grouping. Could 
they expect effective action if iho medical officer 'was a 
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local practitioner who derived his livelihood by the good- 
will of the local landlord? 

Prof. Hewlett also denounced the way in which chemists 
were taking upon themselves the bacteriological examin- 
ation of pathological material, and emphatically asserted 
that disease problems should be dealt with only by medical 
men. He also advocated that a course of biology should 
be obligatory for candidates for the associateship of the 
Institute of Chemistry taking the subject of biological 
chemistry. 

An interesting discussion, opened by Dr. Newman, of 
Finsbury, was on the possibility of establishing a bacterio- 
logical standard of purity of milk. Dr. Newman suggested 
the following standards : — (a) not more than 24-25 degrees 
of total acidity at the time of sale, i degree being equi- 
valent to I c.c. of deci-normal NaOH solution ; (b) not 
an excess of pus or blood ; (c) no B. coU, B. enteritidis, or 
B. enteritidis sporogenes ; (d) non-virulent to guinea-pigs. 
All the speakers, including Dr. Allan Macfadyen, Prof. 
Kenwood, Dr. Savage, Colonel Firth, Mr. .Revis and 
others, agreed that there was little possibility at present 
of fixing a standard, and Dr. Newman’s suggestions did 
not obtain general acceptance. 

Another discussion, on the relative efficiency of chemical 
and bacteriological methods for the examination of sewage 
effluents, was opened Ijy Mr. Dibden and by Dr. Savage. 
There was a general agreement that chemical methods gave 
a better indication of proper purification than bacterio- 
logical ones, though, of course, bacteriological methods 
alone were of service in detecting species of micro- 
organisms. 

Lieut. Nes field, I.M.S., gave an interesting demonstra- 
tion of a method devised by him for the sterilisation of 
drinking water during a campaign. He had found that 
chlorine in the proportion of 2 grams per 100 gallons 
acting for five minutes effectually destroyed the organisms 
of cholera, typhoid, and dysentery. His method consisted 
in carrying iron bottles of liquid chlorine, from which, by 
means of a valve, the requisite amount was liberated into 
the water. After five minutes a powder of sodium sulphite 
(2-2 grams) was added to the water, from which a double 
decomposition ensued, and the water was rendered abso- 
lutely tasteless. For the soldier on the march another 
method was devised, so that he could sterilise for himself 
a gallon of water. This consisted in adding to the vessel 
of water a tablet containing iodide and iodate of sodium. 
This resulted in the liberation of free iodine in the water, 
which acted in five minutes as an efficient germicide, and 
was then “killed,” so that the water was rendered pot- 
able, by the addition of another tablet of sodium sulphite. 
In both processes the quantities of reagents employed are 
so small as to have no effect on the human economy ; the 
methods are rapid, and the reagents, S:c., portable. 


ECLIPSE SHADOW BANDS. 

(^NE of the most peculiar appearances attending a total 
eclipse of the sun is that generally known as the 
“shadow bands.” They are long dark bands, separated 
by white spaces, which are seen on the ground or sides 
of buildings just before and just after the total phase of 
an eclipse, moving rapidly. It is probable that they are 
not real bands, but are composed of dark patches which 
seem to the eye to make long bands. Their cause is not 
yet clearly known, as the observations in former eclipses 
are quite discordant. The undersigned is very desirous of 
obtaining observations of them at various stations along 
the line of totality, especially at places near the edge of 
the shadow, in order to compare with similar observations 
made by himself and others. The observations require no 
special instruments, and , can be made by any careful 

person. Information is desired upon the following 

points: — (i) the direction in which the bands lie; {2) the 
direction in which they move; (3) the velocity with which 
they move; (4) the width of the bands; and (5) their 

distance apart/ All of these are likely to be different 

before and after the total phase, so that two sets of 
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observations are needed. The following suggestions are 
compiled from various sources. 

Spread a wffiite cloth or piece of canvas upon the ground 
in any convenient open space. It is well to spread Vmo 
cloths or pieces of canvas, one to be used before, the other 
after, the total phase. Let each observer be furnished 
with several sticks, 4 feet to 6 feet long. 

About three minutes before the time of totality, let the 
observer stand near the cloth with his back to the sun 
and watch the cloth intently. If bands or dark patches 
are seen, place one stick down in the direction in which 
they lie ; after this is done place a second stick in the 
direction in which they are moving. Both of these oper- 
ations should be done deliberately, not hurriedly, and the 
sticks left in position. 

During the total phase the observer is free to enjoy 
the scene or make other observations, but it may be well 
to note if any bands can be seen during totality, as some 
have asserted. 

At the close of totality the observer should be at the 
second cloth, or at another part of the single cloth (if he 
uses but one), and should repeat the observations made 
before totality, placing one stick down in the direction in 
which the bands lie, and another in the direction in which 
they move. 

It will be seen that four sticks are needed for these 
observations. If two persons make the records, one should 
confine his attention to the direction in which the bands 
lie, the other to the direction in which they move. The 
bands are likely to be somewhat faint and poorly defined, 
so that extreme accuracy may not be possible. 

The sticks should not be disturbed until after the eclipse, 
when their direction should be determined with as much 
care as possible, either by a compass or, still better, by 
a surveyor’s theodolite if one is available. If neither 
compass nor theodolite is at hand, an estimate of the 
directions should be made. 

The velocity with which the bands travel is more 
difficult to determine. The estimates vary from the speed 
of a man running to that of an express train. Several 
methods may be suggested : — 

(1) Let two persons work together, one having a watch 
with the seconds marked on the face. Let him mark time 
by calling out each second. The number of the second is 
not important, but a simple sound to mark the seconds 
is sufficient. Let the other observer watch the bands and 
see how many he can count per second. 

(2) With one observer marking time as before, let the 
second observer note how many seconds elapse while a 
band is passing between two objects the distance apart of 
which is known. 

(3) Let a person run a short distance with the bands 
and see if he can keep up with them. If not, let him 
estimate how much faster the bands are moving than he 
can run. 

(4) A mere guess at the' speed is of some value. 

The width of the bands and their distance apart can 
best be determined upon the cloths mentioned above, and 
it will add to the accuracy of the estimates if the cloths 
are divided by seams or in some other way into strips of 
known width. A carpenter’s rule will aid the observer in 
making the estimates. The bands will probably be several 
inches wide and separated by spaces the width of which 
is the same or greater. 

If the observer notices any other point connected with 
the bands, such as their colour, whether they are straight 
or wavy, whether they are continuous bands or made up 
of dark patches, whether they flicker or not, the inform- 
ation will be valuable. Still more valuable -would be 
photographs of the bands as they pass over the ground 
or the side of a building or wall. 

It is earnestly requested that anyone who will kindly 
attempt the above, either in whole or in part, will send 
his records to the undersigned. If for any reason the 
observation seems unsatisfactory, either because the bands 
were not as distinct as expected, or for any other reason, 
or if the record is only fragmentary, it will still be of 
value. The report should consist of a statement of the 
methods,! employed by the observer or observers in making 
the observations, and the results obtained, with any 
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remarks upon the subject or upon other phenomena noted 
at the time of the eclipse. A. Lawrence Rotch. 

Blue Hill Observatory, Hyde Park, Mass., U.S.A. 

The observations may be summarised as follows : — 
Observations of Shadow Bands, August 30, 1905, 

Place 

(Situation and altitude) 

Observers 


Before totality After totality 

1. Direction of bands, 

2. Direction of motion, 

3. Velocity, 

4. Width of bands, 

5. Distance apart, 

Remarks : 

Direction of the wind before totality , after 

totality , and direction from which upper 

clouds (if any) came 


TEE LATENT IMAGED 

IWr Y inclination has led me, in spite of a lively dread 
^ of incurring a charge of presumption, to address 
you principally on that profound and most subtle question, 
the nature and mode of formation of the photographic 
image. I am impelled to do so, not only because the 
subject is full of fascination and hopefulness, but because 
the wide topics of photographic methods or photographic 
applications would be quite unfittingly handled by the 
president you have chosen. 

I would first direct your attention to Sir James Dewar’s 
remarkable result that the photographic plate retains con- 
siderable power of forming the latent image at tempera- 
tures approaching the absolute zero— a result which, as 
1 submit, compels us to regard the fundamental effects 
progressing in the film under the stimulus of light un- 
dulations as other than those of a purely chemical nature. 
But few,^ if any, instances of chemical combination, or 
decomposition are known at so low a temperature. Purely 
chemical actions cease, indeed, at far higher temperatures,, 
fluorine being among the few bodies which still show 
chemical activity at the comparatively elevated tempera- 
ture of —180° C. In short, this result of Sir James Dewar’s 
suggests that we must seek for the foundations of photo- 
graphic action in some physical or intra-atomic effect 
which, as in the case of radio-activity or fluorescence, 
is not restricted to intervals of temperature over which 
active molecular vis viva prevails. It compels us to regard 
with doubt the rdle of oxidation or other chemical action 
as essential, but rather points to the view that such 
effects must be secondary or subsidiary. We feel, in a 
word, that we must turn for guidance to some purely 
photo-physical effect. 

Here, in the first place, we naturally recall the views of 
Mr. Bose. This physicist would refer the formation of 
the image to a strain of the bromide of silver molecule 
under the electric force in the light wave, converting it 
into what might be^ regarded as an allotropic modification 
of the normal bromide which subsequently responds speci- 
ally to the attack of the developer. The function of the 
sensitiser, according to this view, is to retard the recovery 
from strain. Bose obtained many suggestive parallels 
between the strain phenomena he was able to observe 
in silver and other substances under electromagnetic radia- 
tion and the behaviour of the photographic plate when 
subjected to long-continued exposure to light. 

This theory, whatever it may have to recommend it, 
can hardly be regarded as offering a fundamental explana- 
tion. In the first place, we are left in the dark as to what 
the strain may be. It may mean many and various things, 
know nothing as to the inner mechanism of its effects 
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upon subsequent chemical actions — or at least wc cannot 
correlate it with what is known of the physics of chemical 
activity. Finally, as will be seen later, it is hardly adequate 
to account for the varying degrees of stabilit'y which may 
apparently characterist; the latent image. Still, there is 
much in Mr. Bose’s work deserving of careful considera- 
tion. He has by no means exhausted the line of inve.sti- 
gation he has originated. 

Another theory has doubtless been in the mind.s of many. 
I have said we must seek guidance in some photo-physical 
phenomenon. There is one such which preeminently con- 
nects light and chemical phenomena through the inter- 
mediary of the effects of the former upon a component part 
of the atom. I refer to the phenomena of photo-electricity. 

It was ascertained by Hertz and his immediate successors 
that light has a remarkable power of discharging negative 
electrification from the surface of bodies — especially from 
certain substances. For long no explanation of the cause 
of this appeared. But the electron — the ubiquitous electron 
— is now known with considerable certainty to be re- 
sponsible. The effect of the electric force in the light wave 
is to direct or assist the electrons contained in the sub- 
stance to escape from the surface of the body. Each 
electron carries away a very small charge of negative 
electrification. If, then, a body is originally charged nega- 
tively, it will be gradually discharged by this convective 
process. If it is not charged to start with, the electrons 
will still be liberated at the surface of the body, and this 
will acquire a positive charge. If the body is positively 
charged at first, we cannot discharge it by' illumination. 

It would be superfluous for me to speak here of the 
nature of electrons or of the various modes in which their 
presence may be detected. Suffice it to say, in furtluT 
connection with the Hertz effect, that when projected 
among gaseous molecules the clccti’on soon attaches itself 
to one of these. In other words, it ionises a molecule of 
the gas or confers its electric charge upon it. The gaseous 
molecule may even be itself disrupted by impact of the 
electron if this is moving fast enough and left bereft of an 
electron. 

We must note that such ionisation may be regarded 
as conferring potential chemical properties upon the mole- 
cules of the gas^ and upon the substance whence the 
electrons are derived. Similar ionisation uncK^r electric 
forces enters, as we now b(‘li(‘ve, into all the chemical 
effects progressing in the galvani(^ c(,‘U, and, indeed, gene- 
rally in ionised solutants. 

An experiment will best illustraU! the. principles I wish 
to remind you of. A clean aUmiinium plate, carefully 
insulated^ by a .sulphur support, is faced by a sheet of 
copper-wire-gauzc placed «'i couple of centimetres away from 
it. The gauze is maintained at a high positive potential 
by this dry pile. A^ sensitive gold-leaf electroscope is 
attached to the aluminium plate, and its image thrown 
upon the screen. I now turn the light from this arc lamp 
upon the wire gauze, through which it in part passes and 
shines upon the aluminium plate. The electroscope at 
once charges up rapidly. There is a liberation of negative 
electrons at the surface of the aluminium j these, under 
the^ attraction of the positive body, are rapidly removed 
as ions, and the electroscope charges up positively. 

Again, if I simply electrify negatively this aluminium 
plate so that the leaves of the attached electroscope diverge 
widely, and now expose it to the rays from the arc lamp, 
the charge, as you see, is very rapidly dissipated. With 
positive electrification of the aluminium there is no effect 
attendant on the illumination. 

Thus from the work of Hertz and his successors we 
know that light, and more generally what we call actinic 
light, is an effective means of freeing the electron from 
certain substances. In short, our photographic agent, 
light, has the power of evoking from certain substances 
the electron ^ which is so potent a factor in most, if not 
m all, chemical effects. I have not time here to refer to 
the work of^ Elster and Geitel whereby they have shown 
that this action is to be traced to the electric force in the 
light wave, but must turn to the probable bearing of this 
phenomenon on the familiar facts of photography, I 
assume that the experiment I have shown you is the most 
fundamental photographic experiment which it is now in 
our power to make. . 
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We must first ask from what substances can light 
liberate the electron. There are many — metals as well as 
non-metals and liquids. It is a very general phenomenon, 
and must operate widely throughout nature. But what 
chiefly concerns the present consideration is the fact that 
the haloid salts of silver are vigorously photo-electric, and, 
it is suggested, possess, according to Schmidt, an activity 
in the descending order bromide, chloride, iodide. This 
is, in other words, their order of activity as ionisers (under 
the proper conditions) when exposed to ultra-violet light. 
Photographers will recognise that this is also the order of 
their photographic sensitiveness. 

Another class of bodies also concerns our subject : — the 
special sensitisers used by the photographer to modify the 
spectral distribution of sensibility of the haloid salts, e.g, 
eosine, fuchsine, cyanine. These again are electron-pro- 
ducers under light stimulus. Now it has been shown by 
Stoletow, Hallwachs, and Elster and Geitel that there is 
an intimate connection between photo-electric activity and 
the absorption of light by the substance, and, indeed, that 
the particular wave-lengths absorbed by the substance are 
those which are effective in liberating the electrons.^ Thus 
we have strong reason for believing that the vigorous 
photo-electric activity displayed by the special sensitisers 
must be dependent upon their colour absorption. You will 
recognise that this is just the connection between their 
photographic effects and their behaviour towards light. 

There is yet another suggestive parallel. I referred to 
the observation of Sir James Dewar as to. the continued 
sensitiveness of the photographic film at the lowest attained 
extremes of temperature, and drew the inference that the 
fundamental photographic action must be of intra-atomic 
nature, and not dependent upon the vis viva of the molecule 
or atom. In then seeking the origin of photographic 
action in photo-electric phenomena we naturally ask, Are 
these latter phenomena also traceable down to lov; tempera- I 
tures? If they are, we are entitled to look upon this fact | 
as a qualifying characteristic or as another link in the 
chain of evidence connecting photographic with photo- 
electric activity. 

I have quite recently, with the aid of liquid air kindly 
supplied to me by Mr. Moss, and made in the laboratory 
of this society, tested the photo-sensibility of aluminium 
and also of silver bromide down to temperatures approach- 
ing that of the liquid air. The mode of observation is 
essentially that of Schmidt — what he terms his static 
method. "The substance undergoing observation is, how- 
ever, contained at the bottom of a thin copper tube, 5 cm. 
in diameter, which is immersed to a depth of about 10 cm. 
in liquid air. The tube is closed above by a paraffin 
stopper which carries a thin quartz window as well as 
the sulphur tubes through which the connections pass. 
The air within is very carefully dried by phosphorus 
pentoxide before the experiment. The arc light was used 
as source of illumination. It was found that a vigorous 
photo-electric effect continued in the case of the clean 
aluminium. In the case of the silver bromide a distinct 
photo-electric effect was still observed. I have not had 
leisure to make, as yet, any trustworthy estimate of the 
percentage I effect at this temperature , in the case of. either 
substance^ Nor have I determined the temperature 

accurately. The latter may be taken as roughly about 
C. 

Sir James Dewar’s actual measurements afforded twenty 
per cent, of the norihal photographic effect at — 180? C. and 
ten per cent, at the temperature of -252^-5 C. 

With this much to go upon, and the important additional 
fact that the electronic discharge — -as from the X-ray tube 
or from radium — generates the latent image, I think we 
are fully entitled to suggest as a legitimate lead to experi- 
ment the hypothesis that the beginnings of photographic 
action involve an electronic discharge from the light 
sensitive molecule ; in other words that the latent image is 
built up of ionised atoms or molecules the result of the 
photo-electric effect on the illuminated silver haloid, upon 
which ionised atoms the chemical effects of the developer 
are subsequently directed. It may be that the liberated 
electrons ionise molecules not directly affected, or it may be 
that in their liberation they disrupt complex molecules built 
up in the ripening of the emulsion. With the amount we 
have to go upon we cannot venture to particularise. It 
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will be said that such an action must be in^ part of the 
nature of a chemical effect. This must be admitted, a.nd, in 
so far as the re-arrangement of molecular fabrics is in- 
volved, the result will doubtless be controlled by tempera- 
ture conditions. The facts observed by Sir James Dewar 
support this. But there is involved a fundamental process — - 
the liberation of the electron by the electric force in the 
light wave, which is a physical effect, and which, upon 
the hypothesis of its reality as a factor in forming the 
latent image, appears to explain completely the outstanding 
photographic sensitiveness of the film at temperatures far 
below those at which chemical actions in general cease. 

Again, we may assume that the electron-producing power 
of the special sensitiser or dye for the particular ray it 
absorbs is responsible, or responsible in part, for the 
special sensitiveness it confers upon the film. Sir Wrn. 
Abney has shown that these sensitisers are active even if 
laid on as a varnish on the sensitive surface and removed 
before development. It must be remembered, however, 
that at temperatures of about —50® these sensitisers lose 
much of their influence on the film. [See a paper by me 
read before the convention in 1894.] 

It appears to me that on these views the curious 
phenomenon of recurrent reversals does not present a 
problem hopeless of explanation. The process of photo- 
ionisation constituting the latent image, where the ion is 
probably not immediately neutralised by chemical com- 
bination, presents features akin to the charging of a 
capacity — say a leyden jar. There may be a rising potential 
between the groups of ions until ultimately a point is 
attained when there is a spontaneous neutralisation. I 
may observe that the phenomena of reversal appear to 
indicate that the change upon the silver bromide 
molecule, whatever be its nature, is one of gradually in- 
creasing intensity, and finally attains a maximum when a 
return to the original condition occurs. The maximum is 
the point of most intense developable image. It is probable 
that the sensitiser— in this case the gelatin in which the 
bromide of silver is immersed — plays a part in the con- 
ditions of stability which are involved. 

Of great interest in all our considerations and theories 
is the recent work of Prof. Wood on photographic reversal. 
The result of this work is — as I take it— to show that the 
stability of the latent image may be very variou.9 according 
to the ’mode of its formation. Thus it appears that the 
sort of latent! effect which is produced by pressure or 
friction is the least stable of any. This may be reversed 
or wiped out hiy the application of any other known ^form 
of photographic stimulus. Thus an 'exposure to X-rays 
will obliterate .it, or a very brief exposure to light. The 
latent image arising from ’X-rays is next in order of in- 
creasing stability. Light action will remove this. Third 
• in order is a very brief Hght-shock or sudden flash. This 
cannot be reversed by any of the foregoing modes of stimu- 
lation, but a long-continued undulatory stimulus, as from 
lamp-light, will reverse it. Last and most stable of all is 
the gradually built-up configuration due to long-continued 
light exposure. This can only be reversed by overdoing 
it according to the known facts, of recurrent reversal. 
Prof. Wood takes occasion to remark that these pheno- 
mena are in bad agreement with the strain theory of 
Mr. Bose. We have, in fact, but the one resource— the 
allotropic modification of the haloid— whereby to explain 
all these orders of stability. It appears to me that the 
elasticity of the electronic theory is greater. The state 
of the ionised system may be very various according as it 
arises from continued rhythmic effects or from unorganised 
shocks. The ionisation due to X-rays or to friction will 
probably be quite unorganised, that due to light more or 
less stable according to the gradual and gentle nature of 
the forces at work. I think we are entitled to conclude 
that on the whole there is nothing in Prof. Wood’s beau- 
, tiful experiments opposed to the photo-electric origin of 
photographic effects, but that they rather fall in with 
what might be anticipated. 

When we look for further support to the views I hpe 
laid before you we are confronted with many difficulties. 
I have not as yet detected any electronic discharge from 
the film under light stimulus. This may be due to my 
defective experiments, or to a fact noted by Elster and 
Geitel concerning tfid photo-electric properties of gelatin. 
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They obtained a vigorous effect from Balmain’s luminous 
paint, but when this was mixed in gelatin there was no 
external effect. Schmidt’s results as to the continuance 
of photo-electric activity when bodies in general are dis- 
solved in each other lead us to believe that an actual 
conservative property of the medium and not an effect of 
this on the luminous paint is here involved. This con- 
servative effect of the gelatin may be concerned with its 
efficacy as a sensitiser. 

In the views I have laid before you I have endeavoured 
to show that the recent addition to our knowledge of the 
electron as an entity taking part in many physical and 
chemical effects may be availed of, and should be kept in 
sight, in seeking an explanation of the mode of origin of 
the latent image. 

GLACIAL STUDIES IN CANADA, 
r)R. WILLIAM H. SHERZER has published in the 
Smithsonian Miscellaneous Collections (pp. 4S3- 
496) a handsomely illustrated preliminary report entitled 
“ Glacial Studies in the Canadian 


offered by blue solid ice, as compared with the intervening 
layers of vesicular icc. The laU(‘r, therefore, form de- 
pressions on the melting of the mass, in which ^ detritus 
gathers, as in the case of the far coarser dirt-bands 
of the second type. Dr. Sherzer proposes to call a 
band of the first type a dirt-zone,” and of t!u^ third 
type a “ dirt-stripe.” The well Unown blue hands are 
shown later to have no relation to stratilication, and we 
are left in ignorance as to their origin. 

On the lower Lefroy Glacier “ ii'(‘-dyk<\s ” an^ noted, 
true mineral veins, as it were, with ice-(Tystals deposited 
on their walls and meeting from opposite sicl(‘s along the 
central plane. These represent crevasses, which have been 
healed by the freezing of the water that iit one time filled 
them. 

The author’s examination of the surfaces of junction of 
glacier-grains shows that melting opens up a network of 
delicate" tube-like capillaries, which are here photographed 
— we presume on a natural scale — both before and after 
injection with potassium permanganate. As melting 
proceeds, this network disappears, appanmtly by a gcmoral 


Rockies and Selkirks.” The five 
glaciers selected are conveniently 
located in Alberta and British 
Columbia, and the line of the 
Canadian Pacific Railway passes near 
them. Observations have been made 
on the rate of motion of the Victoria 
Glacier, which is as low as about 
52 feet a year, and on the lowering 
of its surface by ablation. The front 
of this glacier shows a shearing 
movement of one layer over another, 
as was tested by the pushing forward 
of iron spikes driven into an upper 
and a lower stratum. The right 
lateral moraine receives a certain 
amount of ground-moraine or sub- 
glacial material from a hanging 
glacier on Mount Lefroy, which 
breaks away in avalanches on to the 
main Victoria flow. This incident, 
which is well illustrated, serves to 
warn us from assuming that all sub- 
glacial material at a glacier’s edge 
results from plucking action on the 
wall or floor in contact with the local 
ice. 

A brief but useful discussion of 
“ dirt-bands ” follows, in which three 
types are distinguished. Layers of 
the glacier may vary in the per- 
centage of foreign matter contained 
in them, and these stratified dirt- 
bands may be too thick to represent 
mere temporary variations in snow- 
fall, and probably then correspond 
with short cycles of variation in the 
‘‘activity of the glacier-making Fig. t.—Formation of Forbes’s “ dirt-bands/’ Deville Glacier, Selkirks. From Summit Mt. Fox, 
agencies.” A second type of dirt- looking Eastward. Photographed by Arthur O. Whieler, lyoa, Canadian Topographic 

band is that described by Forbes, Survey, 

conspicuous at a distance, and trans- 
verse to the length of the ice-stream ; the author traces coarsening of the hollows developed between adjacent 

this appearance to the alternation of depressions and grains. 

ridges, stones and mud becoming washed into the former. We shall hope to hear more of the author’s views on 
and producing the dark bands, which may be bent for- “ block-moraines,” sini'e we cannot help thinking that 

ward in the central region as the glacier flows. The such phenomima anj far loo common for the invocation 

explanation given is adopted from Tyndall. The greater of earthquake-action as a cause. The; double* moraincj 

rapidity of motion in summer produces a crevasse, or a below Lough Coumshingaun, in the county of Waterford, 

close-set series of crevasses, where there is a marked would seem to come into this category ; and in that case 

increase in the drop of the valley-floor. The sun melts the jointed nature of the rocks higher up the mountain 

out a depression along the line of the crevasse or accounts for the preponderance of huge and angular 

crevasses, which remains although the fracture heals, blocks. The discovery of ice-cores within the steep lateral 

In winter, owing to the slower motion, the ice embankments of the Asulkan Glacier raisiis the question 

adapts itself better to its inclines, and the few of such embankments in general ; and here again we 

crevasses that are formed are not emphasised at the top hope for further details. The illustrations, one of which 

by melting. Hence each dirt-band represents a summer is here reproduced, are richly varied, and are of equal 

season, and the interval a winter one. The third type of value to the geographer and the geologist, 
dirt-band depends on the greater resistance to melting Grknvu.i.k A. J. Cole, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — It has been announced that the chemical 
fellowship at Magdalen College, to which an election will 
be made next term, is open to all persons who have 
qualified for the degree of B.A. at Oxford, and are not 
in the receipt of an income of more than 300Z. per annum. 
The examination will begin on October 3, and will be 
mainly in the subjects recognised in the honour school of 
chemistry. Any candidate may submit any dissertations 
or papers written by him or any evidence of research work 
done by him. 


The council of the University of Liverpool has, on the 
recommendation of the university senate, determined to 
institute a university lectureship in experimental psychology. 

Prof. • W. H. Watkinson, at present professor ^ of 
engineering in the Glasgow and West of Scotland Technical 
College, has been appointed to the Harrison chair of 
engineering in the University of Liverpool formerly filled 
by Prof. Hele-Shaw, F.R.S. 

The governors of the Merchant Venturers* Technical 
College, Bristol, have decided to award annually to the 
most suitable candidate who, being a member of the 
college, has graduated in science at the University of 
London or gained a similar distinction, a research scholar- 
ship of the value of 50Z., tenable at the college for one 
year. The research scholar will be required to undertake 
some research work either in the department of applied 
chemistry or in that of engineering. The governors will 
defray the cost of the apparatus and materials needed for , 
the prosecution of such work. 

The detailed regulations and syllabus for the preliminary 
examination for the certificate, which will in 1907 t^e 
the place of the King’s scholarship examination, which 
pupil teachers have been in the habit of taking at the end 
of their apprenticeship, have been issued as an appendix 
to the regulations for the instruction and training of 
pupil teachers, 1905. The distribution of subjects in the 
re-cast examination has received the careful consideration 
of the Board of Education. In order to be successful^ a 
candidate must pass a test in the important subjects, in- 
cluding composition and arithmetic, which form part i. 
of the examination, and also show a reasonable degree of 
proficiency in English, history, and geography. To quote 
the circular which has been distributed to local education 
authorities, training colleges, and pupil teacher centres : — 
** To these the Board wouid gladly have added elementary 
science. They have, however, refrained at present from 
doing so because, except in fully equipped secondary 
schools and pupil teacher centres, it is not always possible 
for candidates to obtain the necessary instruction in prac- 
tical scientific work, while they are convinced that instruc- 
tion in science which does not include practical work is of 
very little value.** It is satisfactory to record this frank 
admission by the Board of Education of the great import- 
ance -of including elementary science in every scheme of 
education, whether elementary or secondary. It is to be 
hoped that every effort will be made by the Board to bring 
about increased facilities for instruction in elementary 
science in all schools under their jurisdiction, and not only 
in those from which pupil teachers proceed to the training 
college. It is not too much to say that no system of train- 
ing designed to provide efficient elementary school teachers 
will prove thoroughly satisfactory which does not subject 
the teacher in training to a course of practical work in 
science. Even if it is considered necessary at present to 
make science an optional subject in this preliminary ex- 
amination for the certificate, every effort should be made 
so to improve the equipment of the schools that elementary 
science may be made obligatory for all candidates at an 
early date. 

A Treasury Minute upon the recommendations of the 
university colleges committee has been issued as a Parlia- 
mentary paper. The consideration of the final report of 
Mr. Haldane’s committee on the allocation of the grant 
in aid to university colleges is resumed. The recommend- 
ation of the establishment of a permanent committee to 
advise the Board of Treasury as to the distribution of 
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the grant in aid is accepted, and an endeavour will be 
made in the autumn to constitute such a body, which will 
perform the duties hitherto undertaken by the quinquennial 
committee of inspection. Some of the colleges have pointed 
out that the intervention of such a committee may inter- 
fere unduly with their internal administration, but the 
Minute lays it down that the main functions of the com- 
mittee will be to advise the Board of Treasury as to the 
kind of education which should be assisted out of the 
grant, and to satisfy themselves by inspection that the 
money is being properly applied. These objects can be 
obtained without any undue interference with the re- 
sponsibility of the college authorities. Ninety per cent, of 
the grant is in the future to be allocated on the same 
general principles as have been adopted hitherto, and such 
sums as may be given will be secured to the colleges for 
at least five years. The balance of the grant will be 
reserved partly for special grants towards the provision of 
books and apparatus and partly for the encouragement of 
post-graduate work. The colleges will be expected to 
make proposals to the advisory committee as regards post- 
graduate work, showing the nature of the work it is desired 
to undertake and the assistance the college itself intends 
to contribute to the work. Parliament is being asked to 
vote loOjOOoZ. for university colleges, and if this is agreed 
to 89,000!. will be distributed and ii,oooZ. reserved for 
allocation in March next. The amount allotted to each 
college for the year 1905-6 will be as follows : — Man- 
chester, 12,000!. ; University College, London, 10,000!. j 
Liverpool, io,oooZ. ; Birmingham, 9000Z. ; Leeds, 8000!. ; 
King’s College, London, 7800Z. ; Newcastle-on-Tyne, 
6000Z. ; Nottingham, 5800!. ; Sheffield, 4600Z. ; Bedford 
College, London, 4000Z. ; Bristol, 4000Z. ; Reading, 3400Z. ; 
Southampton, 3400Z . ; Dundee, lOooZ. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 9. — “ Explosions of Mixtures of 
Coal-Gas and Air in a Closed Vessel.*’ By L. Bairstow 
and A, D. Alexander. 

Summary. 

Mixtures of coal-gas and air are not inflammable until 
the volume of coal-gas is greater than one-seventeenth of 
the combined volumes.’ Only a very small fraction of the 
gas then burns, the amount burnt rapidly increasing with 
increased richness of the mixture until the coal-gas is 
one-twelfth of the total volume. The least inflammable of 
the constituents then burns, and combustion becomes and 
remains complete so long as air is in excess. In these 
latter cases it is still probable that the constituents burn 
successively and not simultaneously. 

The hypothesis of a specific heat increasing with 
temperature is not supported by direct experiment, and 
cannot be proved by any work on the pressures produced 
by explosion, the authors believing that a proof would 
require the measurement of temperature. 

Direct experiments by Deville at temperatures below 
1400® C. have shown that both steam and carbon dioxide 
are partially decomposed, and this dissociation is therefore 
taken by us as the sole explanation of the^ difference 
between the pressures calculated for explosions in a closed 
vessel and those actually obtained, 

Paris. 

Academy of Sciences, July I7- — M. Troost in the chair. 
— On a new method of direct determination of refraction 
at all heights : M. Loewy. The author describes and ex- 
plains the theory of his new method by which atmospheric 
refraction can be measured by the use of a prism the 
refracting faces of which are at an angle of 45°. — On an 
apparatus for producing artificial eclipses of the sun : Ch. 
Andre. By the use of such apparatus many theoretical 
points can be determined in a way not otherwise possible. 
— On the infinitesimal properties of non-Eucildean space: 
C. Guichard. — On the distribution of sugary substances 
in blood between the plasma and the corpuscles : R. 
Lepine and M. Boulud. By eliminating certain errors 
due to glycolysis, the authors find for the corpuscles 22 per 
cent., and for the serum barely 4 per cent, of sugar. — 
On the evaluation of errors in the approximate integration 
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of differential equations : Emile Cotton. — h. contribution to 
the study of liquid dielectrics : P. Gourde de Villemont^e. 
The author’s experiments were made with reference to the 
influence of the duration of charge, and the electric state 
of the mass after discharge. The results show that the 
propagation of electric charges across petrol and paraffin 
is comparable with that observed in crystalline dielectrics. 

— Experimental researches on the effect of membranes in 
liquid chains : M. Chanoz. The electromotive force de- 
veloped by the chain of the general nature MR| H2O |MR 
depends for sign and intensity upon the nature of the 
membrane, the nature and concentration of the salt solu- 
tion MR, and the relative position of the membranes to 
the liquids, — On fluorescence : C. Camichel. Further 
experiments on the coefficient of absorption in uranium 
glass when fluorescence is excited. — On the velocity of 
crystallisation from supersaturated solutions : Charles 
Leenhardt. — On the preparation of binary compounds of 
metals by means of heating with aluminium : C. 
Matisrnon and R. Ti-annoy. The great reducing power 
of aluminium has been utilised to prepare a considerable 
number of metallic phosphides, arsenides, silicides, and 
borides. — On the reduction of thorium oxide by amorphous 
boron, and the preparation of two borides of thorium : 
Binet du Jassonneux. — On the action of chloroacetic 
esters on the halogen magnesium derivatives of^ ortho- 
toluidine : F. Bodiroux. — On the action of ethylamine and 
ijobutylamine on caesium : E. Retigade. When ethyl- 
amine is condensed on perfectly pure caesium a blue colour 
appears in the liquid, which does not occur with sodium 
or calcium. In time the metal becomes a mercury-like 
substance which evolves gas readily, and is considered by 
the author to be caesium-ethyl-ammonium. — Attempts at 
reduction in the dinitro-diphenyl-methane series of com- 
pounds ; H. Duval. — On the condensation of chloral with 
aromatic hydrocarbons under the influence of aluminium 
chloride ; Adolphe Difieamatiii. By the action of chloral 
on benzene the author obtains in the given conditions 
excellent ' yields of trichloro-methyl-phenyl-carbinol, 

C.Hs— CHOH— CCI3. 

A similar condensation takes place with toluene, para- 
xylene, and anisol. — On 3 : 3-dimethyl-butyro-lactone : G. 
Blanc. — On the action of acetylene tetrabromide and 
aluminium chloride on toluene : James Lavaux. — On 
gentio-picrine : Georges Tanret. — On coffees without 1 
caffeine : Gabriel Bertrand. Coffea HumhloHana is note- 
worthy as containing barely a trace of the alkaloid. — On 
the development of green plants in light, in the complete 
absence of carbon dioxide, and in an artificial soil con- 
taining amides : Jules Uefevre. The presence of the 
amides enabled plants to find the carbon necessary for the 
synthesis of both protoplasm and tissues. — On two cases 
of grafting {Ipomea purpurea with QuamocUi coccinea and 
Jielianthtis multiflorus with Helianthus annuus) : Lucien 
Daniel. — On the disinfectant properties of smokes ; 
attempts at disinfection with the vapour evolved from 
burning sugar : A, Trillat. — On the identification of the 
skin of the American admiral Paul Jones, 113 years after 
his death : MM. Capitan and Papillault. — On the 
multiple affinities of the Hoplophoridce ; H, Couti&re. — 
On a new exploration of the abyss of the Trou-de-Souci : 
E. A. Martel. — On the mineral constituents of the water 
supplying Paris: L. Cayeux. — ^The hailstorm of July 16: 
A. Bereret. Hailstones were found to weigh as much as 
70 grams. 

New South Wales. 

Lrinnean Society,’ May 31. — Mr. T. Steel, president, in 
the chair. — Notes on the Eucalypts of the Blue Mountains, 
N.S.W. :• J. H. Maiden and R. H. Cambagre* The 
authors enumerate twenty-seven species and one variety 
collected by them. One of these, for which they propose 
the name of E. Moorei, is new ; it has hitherto been looked 
upon as a narrow-leaved variety of E. stellulata, Sieb., 
but the juvenile foliage, for- example, is very different. 
The past year was a ‘ specially favourable season for 
natural seedlings of the above genus, and a number of 
them are described for the first time. Particular notice 
is devoted to. the Blue Mountain form of E. capitellata, 
Sm. Attention is directed to three plants which cannot, 
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in strictness, be referred to any existing species, and which 
are looked upon as possible hybrids, ihc Blue Mountains, 
with their ready accessibility to both plate.nux and valleys, 
considerable range in elevation, and rich Eucalyptus flora, 
afford special facilities for a study of the genus, —Notes 
on the native flora of New South Wales, part iii, ; R, H. 
Camba^e. This paper refers to the flora of the country 
between Orange, Dubbo, and Gilganclra, and directs ^atten- 
tion to the great change that takes place^ from climatic 
causes which are regulated bv the change in altitude, the 
fall in the country from Orange to Gilgandra amounting 
to about 2000 feet. Although much of the true interior 
flora is to be found at the latter place, it is noted that a 
number of plants which are typical of the coastal vegeta- 
tion are also growing there, and the reason may be traced 
to the fact that a large sandstone area, chiefly Triassic,' 
extends from Sydney across the Blue Mountains, con- 
tinuing in broken remnants past Gulgong towards Dubbo 
and Gilgandra; and many of those plants which arc able 
to withstand the cold of the higher levels cross the moun- 
tains and continue on the similar geological formation out 
towards the western plains. Reference is also made to an 
interesting species of Acacia, known locally as Motherum- 
bung, and having affinities with A. Gnidium, Benth., but 
which in the absence of full material has not yet been 
identified. — Descriptions of new species of Australian 
Coleoptera : H. J. Carter. Fourteen species are de- 
scribed as new. These arc referable to three families and 
eight genera, namely : — fam. Tenebrionidae, Pterohelaeus, 
Encara, Menephilus, Otrintus, Adelium (five species), and 
Coripera (two species) ; fam. CEdemeridse, Pseudolychus 
(two species) ; fam. Pediiidse, Egestria. 
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RECENT FRENCH MATHEMATICAL WORKS. 
La Philosophie naturelle integrale et les Rudiments 
des Sciences exactes. By Dr. A. Rist. Part i. 
Pp. vi+132. (Paris:,, A. Hermann, 1904.) Price 
3.50 francs. 

J^ttide sur le Developpement des Mdthodes geo- 
mdtriques. By Gaston Darboux. Pp. 34. (Paris : 
Gauthier-Villars, 1904.) Price 1.50 francs. 

Sur le Diveloppement de VAnalyse et ses Rapports 
avec diverses Sciences. By Emile Picard. Pp. 168. 
(Paris : Gauthier-Villars, 1905.) Price 3.50 francs. 
Introduction d la Giomitrie ginerale. By Georges 
Lechalas. Pp. 1x4-65. (Paris ; Gauthier-Villars, 
1904.) Price 1.50 francs. 

Introduction d la Thiorie des Fonctions d'une 
Variable. By Jules Tannery. Vol. i. Second 
edition. Pp. 1x4-422. (Paris : A. Hermann, 1904.) 
Correspondance d'Hermite et de Stieltjes. Edited by 
-B. Baillaud and H. Bourget. Vol. i. Pp. xxi 4 - 
477. (Paris : Gauthier-Villars, 1905.) Price 16 
francs. 

T he part which France has played in the de- 
velopment of modern mathematical methods, 
especially in connection with geometry and analysis, 
is well known to every mathematician. Of recent 
years, however, the trend of mathematical thought 
has considerably changed in every country, and while 
France has produced a large school of writers on the 
philosophy of mathematics, it is in the opinion of the 
present reviewer doubtful whether this school can 
forge more than a very small link in, the chain of 
mathematical development. The doubts which arose 
in the minds of mathematicians regarding Euclid’s 
eleventh axiom led to the new science of non-Euclidean 
geometry, but it was not so much the mere philo- 
sophical speculations concerning the axiom itself as 
the examination of the consequences of making 
alternative assumptions that led to substantial pro- 
gress being made. The discovery that we cannot be 
sure that two and two make four except as the result 
of experience is undoubtedly of importance, but it is 
in the development of the consequences of a more 
extended hypothesis, of which this one is or is not a 
particular case, that substantial progress must be 
sought. 

Dr. Rist’s book may be taken as affording a good 
example of the kind of philosophical speculations 
which arise when we try to analyse the why and 
wherefore of th^ various processes and operations 
I occurring in even so elementary a subject as arith- 
metic. It contains chapters on the prolegomena of 
both geometry and arithmetic, but it is in connec- 
tion with the latter subject that the discussion • is 
most extended. The mere act of counting forms the 
subject of a number of paragraphs of which the 
general character may be fairly understood from an 
enunciation of the headings: — ‘‘The number con- 
sidered as the result of an act,” “ What do we 
count?” “Why do we count?” “The different 
rimodes of counting.” From counting the author 
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proceeds to calculation, and in the following chapter 
gives a detailed discussion of the various processes 
and symbols involved in the two operations of addition 
and subtraction. One would naturally expect multi- 
plication and division to be treated in the same way, 
but instead, Dr. Rist sets out an alternative method 
of approaching this study, and this first volume closes 
with a chapter showing how numbers serve for 
evaluations. 

The book seems to appeal more particularly to 
elementary teachers who only possess a rudimentary 
training in algebra and geometry, for there is little 
or nothing in it which assumes more than an elemen- 
tary knowledge of these subjects. The highly trained 
mathematician would hardly benefit by reading such 
a book, as he would probably have already formed 
ideas of his own on the subject, and in all likelihood 
would consider the treatment to be unsatisfactory in 
a good many respects. 

Of the useful purpose that can be served by 
popular addresses containing the survey of wide 
regions of mathematical thought we have two excel- 
lent examples before us. America, with that spirit 
of internationalism the , absence of which from our 
islands is so greatly to be regretted, loses no chance 
of picking the brains of the world’s greatest mathe- 
maticians, irrespective of nationality. Prof. Dar- 
boux ’s pamphlet and the second part of Prof, Picard’s 
contain the substance of addresses delivered at St. 
Louis last year. The. two addresses are to a great 
extent complementary. Prof. Darboux treats of the 
development of geometry during the nineteenth 
century, and Prof. Picard gives a historical account, 
similar in character, of the development of analysis, 
with especial reference to its relations with geometry, 
mechanics, and mathematical physics. Prof. Picard’s 
St. Louis address also forms a sequel to the series of 
three lectures delivered by him in 1899 at Clark 
University which form the first part of the same 
book. The first of these deals with the gradual 
extension of the meaning attached to the word “ func- 
tion ” during the last century, and the numerous new 
regions of mathematical thought opened up by this 
development. The second deals with the theory of 
differential equations, and the third with analytic and 
certain other functions. In concluding, M. Picard 
advises students not to specialise in mathematics at 
too early a stage, but to endeavour to form a general 
survey of different branches of the science first, and 
his lectures afford an excellent preliminary step 
towards the formation of such a survey in the case 
of analysis. 

An English translation of M. Darboux ’s addresses 
has appeared in recent numbers of the Mathematical 
Gazette. 

M. Lechalas ’s small volume in the series of 
“ Actualitds scientifiques ” deals with Euclidean and 
non-Euclidean geometry. The subject is introduced by 
a chapter on Euclidean geometry of one, two, and 
three dimensions. The, geometry of Riemann’s space 
is deduced from the Euclidean geometry of four 
dimensions. That the properties of a Rierhann plane 
and a Euclideah, sphere are identical so long 4,s only 
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the surface itself is concerned is admitted, but whether 
the Riemann space is identical with, or only analogous 
to, spherical space in a hyperspace of four dimensions 
remains a subject of controversy between the author 
of the book and M. Mansion. At any rate, M. 
Lechalas does not discuss space of positive curvature 
independently of its connection with four-dimensional 
Euclidean space, and accordingly the book contains 
only one more chapter devoted to the geometry of 
Lobatchefsky and Bolyai. In this respect the treat- 
ment is analogous to that given in some books on 
conics where the properties of the ellipse are proved 
by three-dimensional methods (orthogonal projection) 
and those of the hyperbola by plane geometr3^ 
Whether this is the best plan is open to question ; 
many mathematicians seem to prefer it, and an author 
cannot please everybody. 

In his preface, which is printed in italics, M. 
Tannery fairly well defines the scope and object of 
his book. Although this is a second edition, it has 
been entirely re-written. It is primarily intended for 
readers who do not possess a very extended know- 
ledge of mathematics. It covers mainly those por- 
tions of analysis which are commonly found in 
English text-books on higher algebra, viz. properties 
of irrational numbers, continued fractions, aggre- 
gates, convergency and divergency of series and of 
infinite products, the binomial theorem, the ex- 
ponential and logarithmic series, and expansions of 
trigonometric functions treated without the aid of 
imaginaries. Finally, we hav^e a chapter on derived 
functions containing applications of the formula 

f(x + li) - f(x) = hf(x + eh), 

and an illustration of functions which have no 
differential coefficient. The subject-matter may all be 
included under the heading “ functions of real vari- 
ables treated algebraically,” as M. Tannery has 
avoided the use of geometrical methods in the present 
volume. A second volume is promised dealing with 
functions of complex variables, in which geometrical 
methods are to be freely used. 

The treatment is clear and full, and the book gives 
the impression of being as good an exposition of the 
subject as could well be written on the lines laid 
down by the author. It does not profess to give 
historical or bibliographical information, for which 
the reader is referred to the Mathematical Encyclo- 
paedia,” of which the French edition is now coming 
out. 

An interesting insight into the thoughts of two 
eminent mathematicians is afforded by the first 
volume of correspondence between Hermite and 
Stieltjes, ‘ covering the period 1882-1889. The in- 
timacy seems to have arisen in 1882, out of a letter 
addressed by Stieltjes to Hermite dealing with a 
theorem of M. Tisserand relating to the expansion 
of the disturbing force when the mutual inclination 
of two orbits is considerable. The subject-matter of 
this 'letter (which is missing from the collection) was 
published in the Comftes rendus for November 13 
1882. 

At this time Thomas Jean Stieltjes was attached 
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to the Observatory of Leyden, and the influence of 
Hermite doubtless accounts in large measure for his 
activity in mathematical research during the years 
which followed, culminating in his migration to 
France in 1885, after his failure to obtain a mathe- 
matical chair in his own country. 

A noteworthy feature of Stieltjes ’s work is his 
partiality for simple arithmetical tests of , general 
theorems. The value of his examinations of 
numerical details must have been enormous to a man 
of Hermite ’s calibre. It seems as if Hermite in 
many cases furnished the ideas which Stieltjes 
elaborated and extended. It was not with Stieltjes 
alone that Hermite carried on an extensive coi're- 
spondence, for he was evidently fond of writing 
letters, and even many of his contributions to journals 
appeared in epistolary form. But among his various 
correspondents Stieltjes played a prominent part, and 
it was Herniite’s own wish that the letters of his 
colleague should be published aft(;r the premature 
death of the latter in 1894. One thing is unfortu- 
nately wanting. Hermite was to have written an 
introduction, but he did not live to do so. In its place 
we have a preface by M. Picard and a biographical 
notice by M. H. Bourget, who, in conjunction with 
M. Baillaud, were colleagues of Stieltjes in the Uni- 
versity of Toulouse from t886 until hivS death, and 
who have jointly edited the present volume. 

It w'ould be difficult to give a general summary of 
the subject-matter of this correspondence, which deals 
with continued fractions, hyp(‘rgeomctric series, 
Legendre’s functions, semi-convergent series, and, 
indeed, analysis generally. Portraits of Hcrniitci and 
Stieltjes complete the volum<‘. 1 'here is a c<‘rtain 
brightness and freshness about th(^ way one of the 
two mathematicians writes to th(‘ other announcing 
some new result and the second takes up the clut‘ 
and develops it, and.oiK^ can inifigine the delight that 
the two kindred s])irits must have had in working 
together. 

While the volumes before us are widely different in 
character, it may be well to warn the busy reader, as 
has been done on previous occasions, that they all 
possess one objectionable feature in common. While 
the guillotine was originally invented in France, the 
modern instrument of that name has not been applied 
to its proper use on the pages of any one of the series, 
consequently readers, unless they are prctpared to set 
up a private guillotine, are compelled to waste hours 
in hacking and jagging the leaves with a paper knife, 
producing a very untidy result. 

G. H. B. 


THE MUTATION THEOEV OF THE ORIGIN 
OF SPECIES. 

Species and Varieties: their Origin by Miiiaiion, By 
Hugo de Vries. Edited by D. T. MacDougal. 
Pp. xviii + 847. (London: Kcgan Paul and Co., 
Ltd., 1905,) 

A T the present time, when naturalists are ht- 
^ V ginning to turn again to the problem of the 
origin of species, this account of Prof, do Vries’s 
theories and experiments is sure of a welcome, partly 
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as the most recent exposition of that naturalist’s 
views and researches, and partly as the first account 
of them available in the English language. 

It has been maintained by those who attack bio- 
logical problems by methods by which they insist 
that they do not hope to account for anj^thing, that 
it is idle to attempt to explain the phenomena of 
variation and heredity until they have been adequately 
described; and although it is certain that the danger 
of a too premature attempt to account for things is 
greater among those who use methods by which they 
believe the fundamental nature of the things will 
ultimately be revealed than it is among statistical 
evolutionists, it does not follow that it is better to 
adopt the second course on account of these (really 
not very dangerous) pitfalls in the first. Of the 
possibility of adopting it without falling into them at 
all Prof, de Vries’s work is a rare example. The 
book before us consists of twenty-eight lectures de- 
livered at the California University by Prof, de Vries, 
and prepared lor the press by Mr. D. T. MacDougal. 
It will be of immense value to the student whose lack 
of knowledge of German renders Die Mutations- 
theorie ” a sealed book to him, as well as to the 
investigator; but two features of it, which result 
from the mode of its origin, render it a less valuable 
work than Dib Mutationstheorie. ” One of them, 
which affects the student and general reader, is the 
absence of illustrations ; the other, which affects the 
investigator, is the absence of references, which is a 
real drawback in a book that puts into circulation 
the details of many unfamiliar and interesting breed- 
ing experiments. 

Seeing that this book is likely, and intended, to 
appeal to the student, there is one feature of it which 
might have been different with advantage; and wc 
believe the defect to be serious, because the general 
reader will notice it as little as he will deplore the 
absence of pictures much. 

The publication of a book in which there is set 
forth for the student a new and profoundly important 
biological theory, and a collection of facts in support 
of it, seems to us to have been a most suitable oppor- 
tunity for discarding that scientific jargon which is 
still believed to have a meaning by those -who do not 
understand it, and still used by those, who know that 
it means nothing. In the very first sentence it appears 
in its old vigour. 

Newton convinced his contemporaries that natural 
laws rule the whole universe. Lyell showed, by his 
principle of slow and gradual evolution, that natural 
laws have reigned since the beginning of time.” 

Of course Prof, de Vries and^Mr. MacDougal know 
that natural laws do not really rule the universe, and 
that they have not reigned since the beginning of 
time, and that this latter expression stretches even 
poetical licence. ^ But the general reader and student 
do not know this, and when they see this kind of 
statement scattered through scientific literature they 
can be pardoned for going away with the idea that 
there must be laws existing somewhere ruling and 
reigning and being obeyed, and that it is the busi- 
ness of the man of science to discover them, 
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A few examples from the body of the book will 
sulTice. For instance, on p. 3, “If an origin by 
natural laws is conceded for the latter, it must, on 
this ground, be granted to the first also”; on p. 90, 
“ . . . wild species, which obey the laws discussed 
in a previous lecture”; on p. 175, “. . . and liable 
to reversions by the ordinar}^ laws of the splitting up 
of hybrids ”; and on p, 547, “ The physiological laws, 
however, which govern this process are only very 
imperfectly revealed by such a study.” 

We are perfectly aware that such expressions are 
continually to be found in the memoirs of men of 
science who in their other writings have exposed the 
meaninglessness of such phrases ; but this only leads 
to the necessity of a stronger insistence on the 
desirableness of discarding them, in the conviction 
that the curious image of nature which such ex- 
pressions call up would be less erroneous and more 
eradicable than it is now if they were never used. 

The fact that entirely different things sometimes 
have the same name leads to the need for caution 
in the interpretation of another expression the mean- 
ings of which are about as numerous and as different 
as those of the term “law.” The word regression 
in Prof, de Vries’s book denotes a biological pheno- 
menon of singular interest; but it must not be for- 
gotten that it is also the name of a purely statistical 
conception. It is very necessary that these two 
significations should be kept absolutely distinct in the 
mind of the reader. 

The book is, considering its bulk, very free from 
miwSprints; the few that occur do not lead to any 
difficulty, c.g. “ begining ” on p. 118, “ hnudred ” 
on p. 475, “ of ” for “ on ” in the last line of p. 560. 
There is one inconsistency of spelling; Macfarlane is 
spelt thus on pp. 21 and 268, and with a capital I^ 
on p. 255. Wc have some doubt as to which is the 
more correct, “ morphologic ” or “ morphological,” 
though wo have none as to which is the more 
euphonious; but surely one or the other should be 
used throughout; yet on p. 141 we find “morpho- 
logical ” and on p. 144 “ morphologic,” and similarly 
on p. 144 “ physiologic ” and on p. 547 “ physio- 
logical,” on p„ 709 “empiric” and on p. 733 
“ empirical.” 

We think that scant justice is done to the greatness 
of Mendel’s work and to the conceptions based upon 
it which bid fair to put us on the track of accounting 
for some of the phenomena of heredity ; and by con- 
fining Mendel’s law to the description of the mutual 
properties of varieties only, the meaning and tendency 
of Mendelian investigation that is now being carried 
on seem to be missed. That Hurst can predict the 
difference between the result of mating two pairs of 
rabbits externally identical, by means of a knowledge 
of the difference between their gametic constitutions 
acquired by previous breeding from them, constitutes, 
it seems to us, the longest stride the study of heredity 
has made for some time past. 

The zoologist who confines himself as strictly to 
the study of animals as Prof, de Vries does to that of 
plants will be disappointed if, trusting to the com- 
prehensiveness of the title of the book, he expects to 
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Und as much about the one half of living nature as 
about the other in it. 

The most fruitful source of progress is a new way 
of looking at things, and such new points of view 
result in the destruction of old classifications and the 
need for new ones ; in biology, investigators will soon 
■cease to be classified according to the group of 
animals or plants with which they deal, but accord- 
ing to the particular phase of the problem of the 

fundamental nature of living things ” (which is the 
ultimate goal of biological inquiry) which interests 
them. In the study of heredity, for example, there 
is already a number of investigators who are as 
■familiar with that phenomenon in the case of animals 
as in the case of plants. Nor does it seem reasonable 
to doubt that, by thus broadening the basis of material 
used by the investigator, the conclusions arrived at 
hy him are likely to be less wide of the truth than 
they are apt to be if they are based on the result of 
■experiment with a single animal or plant. The moral 
of this is, not that Prof, de Vries ought to have said 
something about animals in his book, but that the 
disappointed zoological reader ought to know some- 
thing about plants for the sake of his work. 

To bestow praise on any work of Prof, de Vries 
would be impertinent; to cite points of particular 
interest in the book is unnecessary, for it has already 
begun to form part of the indispensable equipment of 
the student of evolution in the broadest sense of that 
term. A. D. 


ASmkLT: TAYEMEmS. 

'The Modern Asphalt Pavement. By Clifford Richard- 
son. Pp. vii+580. (New York: John Wiley and 
Sons; London: Chapman and Hall, Ltd., 1905.) 
Price 125 . 6d. net. 

'^HIS is a book dealing with an important practical 
subject which up to the present time has not 
received much attention from writers of text-books. 
Asphalt pavements of various kinds are now so largely 
used that a text-book dealing with this subject has 
been a long-felt want. 

The book is divided into sections, and* the 
author has appended to the end of each chapter a 
brief summary of the matter dealt with, enabling the 
reader to determine quickly whether or not the chapter 
contains the information he is seeking for. The 
first section deals with the construction of the road 
base upon which the surface carrying the traffic is 
supported, and it is evident that Mr. Richardson is 
of opinion that the ideal base is hydraulic concrete. 
Between this base and the surface proper is interposed 
a binder, or intermediate, course; where the traffic 
is heavy, the best material for this is a layer of com- 
pactrasphaltic concrete- The next section is concerned 
with the materials employed in making the asphalt 
surface mixture, and a detailed account is given of 
the sands used for this purpose and of their origin 
and physical characteristics. After a brief explan- 
ation and classification of the various hydrocarbons 
of w’hich native bitumen is composed, the author 
describes the native bitumens which have so far been 
used in paving work. * 
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In section iv. the technology of the paving industry 
is taken up; the preparation of the surface mixture 
is explained with the help of elaborate tables, and the 
theory which underlies the practical work is described ; 
the author points out that an asphalt surface in order 
to be successful must r(\sist both weathering and 
impact. The mechanical appliances used for com- 
bining the various materials into the surface mixture 
are described wdth diagrams. 

Sections v. and vi. deal with the handling of the 
material in the street and with the hand-tools needed 
by the workmen, and in the latter section a descrip- 
tion of an ingenious machine for impact tests is 
given. In section vii. there is a compk^te specification 
for an asphalt pavement; this will be found of great 
value to engineers who have to draw up specifications 
for work of this nature. Mr. Richardson points out 
that the popular idea as to the limiting gradient for 
an asphalt pavement is erroneous, and that in tlu^ 
eastern part of the United States, for example, a 
gradient of 8 per cent, on an asphalt road is not 
excessive. There is no doubt that asphalt has great 
advantages when compared with most of the other 
pavement materials; it is free from mud if properly 
washed down at regular intervals; unlike wood, it is 
practically non-absorbent; when kept in a clean con- 
dition it gives a good foothold for horses; t;ractiv(‘ 
effort is considerably reduced, and even under heavy 
traffic asphalt wears remarkably well. Although the 
initial cost is heavy, still the cost of upkeep is lower 
than that for most of the other paving materials. 
The last section of the book, one of the most valuable, 
deals with the testing of the various maUu*ials used 
in asphalt pavement work; it gives a coinpk^le account 
of this necessary branch of the work, and data an* 
given of the equipment required in a municipal labor- 
atory where such testing work is carrii^d out. 

The book is likely to prove of great value to 
municipal authorities who are facc^d with the problem 
of determining the most satisfactory road material to 
employ both where traffic is heavy and where it is 
moderate. T, H. B. 


OUR BOOK SHELF. 

Die physikalischen Eigenschaften der Seen. By Dr. 

Otto Freiherr von und zu Aufsess. Pp. x-hi2o. 

(Brunswick : View-eg and Son, 1905.) Price 

3 marks. 

There are many books and pamphjets dealing 
with one or several of the properties of lakes; 
the aim, however, of the present work is to gather 
into a handbook the principal facts known, and to 
give a general view of the results arrived at, so as 
to incite the lover of nature to interesting observ- 
ations as well as to provide a guide for the more 
specialised limnologist. 

In a short introduction the author deals with Prof. 
ForePs work as having caused the important develop- 
ment of limnology which recent years have witnessed, 
and gives this authority’s definition of a lake as being 
“ a mass of still water, closed up on all sides, situated 
in a depression of the ground, without direct com- 
munication with the sea.” The lake surface being 
a part of the earth surface represents a section of a 
sphere, the curvature of the same being, with large 
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lakes, important enough to prevent the observer from 
seeing low objects situated on the opposite shore. 

Some preliminary remarks deal with general con- 
siderations on pressure, density, and compressibility 
of the water. The mechanical part includes the study 
of the different movements to be observed in lakes, 
viz. progressive waves, such as are known to every- 
body, stationary waves or “ seiches,’’ and currents, i 
“ Seiches ” were first rationally studied by Prof. Forel 
in the Lake of Geneva, and have been found to exist 
in many other lakes; they are, for instance, now 
being investigated in the lochs of Scotland by the 
Lake Survey. Being waves as long as the lake, they 
cause periodical rising and falling of the water-level, 
though these tides are very often inconspicuous, and 
only to be recorded by limnimeters or registering 
apparatus; they vary from some millimetres up to 
1.87m. (highest “ seiche ” in the Lake of^ Geneva), 
and much more in the great lakes of America. This 
special kind of wave, which affects the whole body of 
the lake, is probably due to several factors acting 
together or separately, such as sudden variation of 
atmospheric pressure, changes in the strength or 
direction of the wind, &c. Older explanations, as 
lunar attraction or earthquakes, have been shown to 
be untenable as general causes of “ seiches.” 

The acoustic properties of lakes are dealt with in 
a short chapter. The most attractive feature of any 
lake is its colour, its greater or less transparency, 
its reflection of the surroundings, and other optical 
phenomena, such as refraction in or above the water. 
The explanation, however, of all these facts, which 
anybody may observe and enjoy, is often difficult and 
intricate even to men of science. The author of the 
present work has the merit of dealing with this 
optical chapter in a very intelligible and attractive 
way, giving briefly the most accredited theories of 
the phenomena treated of. 

The last chapter deals with the thermic properties 
of lakes, such as distribution of temperature, seasonal 
changes, formation of ice, and storage of the 
summer’s heat by the water. 

A bibliographical list of the most recent and im- 
ortant works on physical limnology concludes the 
ook, and makes of it a very useful guide and an 
excellent risumi of the actual state of our knowledge 
of this subject. 

A Catalogue of North American Diptera or Two- 
winged Flies. By J. M. Aldrich. (Smithsonian 
Miscellaneous Collections, part of vol. xlvi.) Pp. 
680. (City of Washington, 1905.) 

The second edition of Osten-Sacken’s ** Catalogue of 
North American Diptera ” was published in 1878, and 
an enormous amount of work in the order has natur- 
ally been accomplished since. Prof. Aldrich’s catalogue 
takes in the whole of North America, from Panama 
on the south to Greenland and the Aleutian Islands 
on the north ; and also the whole of the West Indies, 
even down to Trinidad, adjoining Venezuela. “ There 
is no place to draw a line between the islands. The 
Bermudas and the Hawaiian Islands are not in- 
cluded.” 

According to our own knowledge of other orders, 
we cannot quite agree with Prof. Aldrich. The fauna 
of Trinidad appears to us to have no relation to that 
of the islands further north, and to be purely South 
American, while the Bermudas clearly belong to North 
America. On the other hand, that of the Hawaiian 
Islands (apart from introduced species) is one of the 
most insular in the world ; and, in this respect, may be 
compared with that of New Zealand, though far less 
conspicuous or extensive. 

Prof. Aldrich has not numbered or mentioned the 
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number of species admitted in his catalogue (which 
is brought down to January i, 1904); but we may 
say that the introduction occupies 4 pages, the 
system of classification i, the bibliography (with ad- 
ditions) 77, the index of (59) families i, and the* 
index of genera 12. The catalogue itself occupies 
582 broad pages, and the distribution and synonymy 
appear to be very fully given. To criticise such a 
work in detail would only be possible for a specialist 
in Diptera, and in any case would occupy much more 
space than we could give to it; and we have, there- 
fore, confined ourselves to observations on its scope 
and contents. 

Elementary Experimental Science. An Introduction 
to the Study of Scientific Method. By W. May- 
howe Heller, B.Sc., and Edwin G. Ingold. Pp. 
220. (London : Blackie and Son, Ltd., 1905.) 
Price 2s. 6d. net. 

The course of work in elementary science presented 
by the authors of this little book is modelled upon 
the plan which, it is satisfactory to know, is adopted 
in all good modern secondary schools. The con- 
sequence is that there is little which is new in the 
volunae, though the methods of presenting familiar 
experiments and of setting forth practical instructions 
for laboratory exercises supply abundant evidence of 
the experience and teaching ability of the authors. 

The book is quite suitable for the use of young 
pupils except for the paragraphs containing hints to 
teachers which are scattered up and down the 
chapters. It is unwise to lead children to suppose 
their teachers to be in need of instruction, and it may 
be asked, “ May it not be supposed that most teachers 
have acquainted themselves nowadays with the aims 
and methods of elementary science instruction? ” In 
any case, the teacher should not be addressed directly 
in the book intended for the use of his pupils. 

The book is interesting since it shows that in the 
opinion of some at least of the most enthusiastic 
advocates of “ heuristic ” methods of instruction there 
is a good purpose served by a well-arranged text-book 
in introducing children to the study of scientific 
method. Teachers looking for a book containing 
a sensible, practical course of work in science should 
examine this one with care. 

Astronomischer Jahrcshericht. By Walter F. Wisli- 
cenus. Vol. vi., containing the literature of the 
year 1904. Pp. xxxvii + 612. (Berlin : Georg 
Reimer, 1905.) Price 19 marks. 

This is the sixth year of the issue of this very 
valuable publication, and it possesses all the vitality 
of the former volumes. It was thought by the re- 
viewer of the previous year-books that the publication 
of the branch E, astronomy, an annual issue of the 
International Catalogue of Scientific Literature, 
would take the place of the present compilation, since 
thej!^ both for the most part cover the same ground. 
This, however, seems not to be the case, and perhaps 
the reason lies in the fact that the volume before us 
gives in many cases a brief risumi of the contents 
of the book or publication to which reference is 
made. 

The present vdume contains 2280 references, and 
as these with their brief summary of contents cover 
595 pages, and an excellent name ” index which 
follows is responsible for another 17 pages, the matter 
contained therein is considerable. 

The high standard maintained throughout reflects 
the greatest credit on the compiler and his. seven 
co-workers, and renders the volume a necessary and 
valuable addition to every astronomical library and 
observatory. W. J. S, L. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taJzen of anonymous communications,^ 

The Problem of the Random Walk. 

This problem, proposed by Prof. Karl Pearson in the 
current number of Nature, is the same as that of the 
composition of n iso-periodic vibrations of unit ampli- 
tude and of phases distributed at random, considered in 
Phil. Mag., X., p. 73, 18S0; xlvii,, p. 246, 1899; (“Scien- 
tific Papers,” i., p. 491, iv., p. 370). If n be very great, 
the probability sought is 


n 

Probably methods similar to those employed in the papers 
referred to would avail for the development of an approxi- 
mate expression applicable when n is only moderately 
great. Rayleigh. 

Terling Place, July 29. 


The Causation of Variations. 

It is sometimes said that natural selection has ceased 
as regards civilised man ; but very clearly this is an error. 
All civilised and most savage races are very stringently 
selected by various forms of zymotic disease. Thus in 
England practically everyone is brought into contact with 
the organisms which give rise to tuberculosis, measles, 
and whooping-cough ; those individuals who are the most 
resistant to the organisms repel infection {i.e, do not fall 
ill), the less resistant suffer illness but survive, the least 
resistant perish. Abroad, malaria, dysentery, and many 
other complaints play a similar rdle. Probably no one is 
absolutely immune to any disease ; but since illness only 
follows invasion of the tissues by a sufficient number of 
the microbes (the sufficiency of the number varying with 
the individual attacked), and since the microbes are more 
abundant in some localities than in others, the stringency 
of selection as regards any disease is greater in some 
places than elsewhere. For example, selection by tuber- 
culosis is more stringent in the slums of cities than in the 
country. It should be noted, also, that resisting power 
against any one disease does not imply resisting power 
against any other ; thus an individual innately strong 
against measles is not necessarily strong against tuber- 
culosis. The result of all this elimination by diseases 
demonstrates the action of natural selection very beauti- 
fully. Every race is resistant to every disease strictly in 
proportion to its past experience of it. Thus English- 
men who have suffered much from tuberculosis are more 
resistant to it than West African Negroes who have 
suffered less, and much more resistant than Polynesians who 
have had no previous experience of it; that is, as a rule, 
Englishmen, under given conditions, contract the disease 
less readily, or if infected recover more frequently, or if 
they perish do so after a more prolonged resistance than 
Negroes and Polynesians. Negroes, on the other hand, 
as South American plantation experience proves, are more 
resistant to malaria than Asiatic coolies, who in turn are 
more resistant than Englishmen and Polynesians. 

Against some diseases (c.g, tuberculosis) no immunity 
can be acquired, that is, experience of the disease 
confers no increase of resisting power, the disease 
pursuing a course of indefinite length. Against other 
diseases {e,g. measles) immunity may be acquired, that 
is, experiende of the disease, if not fatal, confers after a 
definite time a more or less permanent immunity on the 
sufferer. In the former case the survivors are mainly 
those who have an inborn power of resisting infection; in 
the latter they are those who have an inborn power of 
recovering from infection. Evolution has proceeded on 
these lines. Thus Englishmen are less readily infected 
with tuberculosis than Polynesians, but nearly all English- 
men, like Polynesians, readily take measles, . though a 
much greater, proportion of them survive and acquire 
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immunity. Lastly, in relation to such very “ mild ” 
diseases as chicken-pox, which render the individual very 
ill while thev last, but cause hardly any elimination, no 
race appears 'to have imdergono any changi,^ ; for instance, 
no race, apparently, is more la^sistant to (’hicken-pox than 
any other race. 

The pathogenetic organisms of all prevalent human 
diseases are more or less entirely parasitic on man. Most 
of them, therefore, nourish best in crowded populations, 
where they can pass readily from one susceptible individual 
to another. Thus tuberculosis is most prevalent in the 
slums of great cities. An important exception is malaria, 
the parasites of which require special conditions, and 
which, therefore, is more prevalent in the open country 
than in towns. I'he inhabitants of the eastern hemi- 
sphere have been affiicted by a multitude of zymotic 
diseases for thousands of years. Of old, with the increase 
of population, the conditions slowly became worse, the 
stringency of selection became greater, and the human 
races underwent continual evolution. But before the 

voyage of Columbus zymotic disease, with the cx(^eption of 
malaria, appears to have been almost, if not quite, un- 
known in the New World. Wc have fairly definite 
accounts of the first introduction of most Old World 

diseases to this and that ahoriginrd ra(M‘, and of t:h(‘ 

frightful destruction of life that followed, th(‘ principal 
agent of elimination being tuberculosis. With their 
diseases the European immigrants introdtu'cd mochn-n 
civilised conditions of life, especially churches, schools, and 
other enclosed spaces in which the natives, crowded 
together, conveyed infection to one another, and clothes, 
which acted as a deterrent to clcanlin(‘..ss, and which, 

besides, harboured the microbes of disease bolter than the 
naked skin. As a consequence, except when protcct(‘d 
by malaria in extensive forests or when dw(‘lling remote 
in unsettled regions, the natives rapidly perished. It 
is a significant fact that, whereas in Asia and 
Africa every town inhabited by Europeans has its 
native quarter, no European town in the temperate 
parts of the western hemisphere («.c. where tuberculosis 
is most rife) has its native quarler. Published 
health statistics demonstrate quite definitely that the 
abnormally high mortality of the natives is caused by 
introduced diseases. Since civilisation implies a d(mse and 
settled population, it follows that no rac('. can now achieve 
civilisation that has not undergone evolution against 
tuberculosis and kindred diseases. The case of the 
Negroes is interesting. In Africa thc^y had undergone 
I some evolution against tub(.‘milosis. In America, when 
j they were first taken to it, th(*. disease prevailed to a com- 
paratively slight extent, especially amongst the agricultural 
population; but the conditions slowly became worse, and 
the descendants of the early slaves underwent concurrent 
evolution. To-day they are able to persist in the north(a*n 
cities, though their death-rate there is still abnormally 
high. But though a constant stream of Negro slaves and 
soldiers {e.g, in Ceylon) was poured for centuries into 
parts of Europe and Africa, they have left no trace on the 
population. All perished in a few generations, the elimin- 
ation being so stringent as to cause extinction, not evolu- 
tion. It is tolerably certain that a fresh immigration of 
African Negroes to America would end as disastrously. 

These facts appear to establish conclusively two truths, 
first that evolution is due solely to natural selection, and 
second that variations, except, perhaps, in rare instances, 
are not due to the direct action of the environment on the 
germ-plasm, but are “ spontaneous.” 'I'hc Lamarckian 
doctrine is quite out of court. If ever acquirements are 
transmitted, it should be in the case of the profound and 
lasting changes affecting the whole body which result from 
disease; but in no instance is the effect produced by any 
disease on the race similar to that produced by it on the 
individual. ^ Thus tuberculosis injures the individual but 
confers^ resisting power on the race; measles confers 
immunity on the individual, but none on the race. Were 
the Lamarckian doctrine true, man could not persist on 
the earth. Presumably this is true of all other species, 
since probably all organisms are subjected to causes of 
slow ^deterioration similar to disease. If over external 
agencies acting directly on the germ-plasm alter its com- 
position and so cause variations (of any sort) in offspring, 
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it should be when germ-cells arc literally soaked for pro- 
longed periods in some virulent toxin such as that of 
malaria. Presumably the effect should be a harmful one, 
and it should act in much the same way on the germ- 
cells of one individual as on those of another ; the race 
should, therefore, by the accumulation of injury, steadily 
deteriorate until it becomes extinct ; but in no case is this 
observable. A disease may exterminate a susceptible race, 
but there is no evidence that it is ever a cause of racial 
degeneration. The same is true of races exposed to the 
complex of harmful agencies which surround urban life — 
filth, over-crowding, lack of light and air, of suitable food 
and exercise, and so forth. None of the races which have 
been longest and most exposed to them have become de- 
generate — for example, the Chinese, the Hindoos, the 
Egyptians, and the inhabitants of Europe. These races 
have merely become permanently resistant, preeminently 
capable of an urban existence. Red Indians and Poly- 
nesians perish en masse under such conditions. There is 
not an iota of evidence which demonstrates that the 
children of peasants if removed at birth to the city would 
on the average be better developed than the descendants 
of a lin(i of slum dwellers. The legend that urban families 
tend to become extinct within four generations is founded 
on the fact that migration and inter-marriage betwixt 
town and country is so great that no families purely urban 
for four generations exist. 

Bearing in mind the fact that races grow resistant to 
all diseases to which they are exposed, the only con- 
ceivable non-miraculous cause of evolution (i.c. adaptation) 
is natural selection. , But natural selection cannot act when 
any agency (e.g. malaria) causes a drift in a particular 
direction, i.e, when all variations are unfavourable, and 
offspring tend always to fall below the parental mean. 
Students of evolution have generally thought of elimination 
in torm.s of sudden death as by the agency of carnivorous 
animals, when the individual who perishes dies in .the ful- 
nes.s of his strength, and the individual who survives is 
strengthened rather than weakened by his efforts to evade 
destruction. It is clear, however, when considering causes 
of slow deterioration, which affect practically the whole 
population , during youth, that the doctrine of natural selec- 
tion is incompatible with the doctrine that variations are 
caused by the direct action of the environment. It is clear 
also that natural selection itself must always tend to establish 
a high degree of insusceptibility to direct action. A greater 
or lessor degree of susceptibility of the germ-plasm is itself 
a variation. The more susceptible type of germ-plasm 
tends continually to be eliminated, and a high degree of 
insusceptibility established. This is not the same thing 
as saying that the germ-cells are inviolable and cannot be 
injured^ It is only implied that their “hereditary 
tendencies ” arc implanted in them almost as firmly as 
life. The behaviour of somatic cells confirms this view. 
A gland, for example, may be diseased for twenty years, 
yet on recovery we do not find a new type of cells ; on the 
contrary, the descendant cells are quite of the old type. 

No doubt many instances of the alleged direct action 
of the environment on the germ-plasm have been recorded. 
Thus medical men have published statistics to prove that 
the children of alcoholics and consumptives tend to be 
insane ; but as a rule this evidence is inconclusive in that 
it fails to demonstrate that the proportion of insane is 
higher among them than among the offspring of normal 
parents. Numerous other factors of error, also, are not 
taken into account. In some cases published by biologists 
acquirements do not seem to have been clearly differ- 
entiated from variations. Thus in the well known case of 
Weismann’s butterflies (“ Germ-Plasm,” p. 399) we are 
not told that the darkening of colour produced by a 
higher temperature was accentuated during subsequent 
generations by similar treatment, nor that the darkened 
individuals reproduced their like in the absence of the high 
temperature. A priori there is no apparent reason why 
acquirements should not be made in the germ-cell stage 
of the individual as well as during subsequent stages of 
development. In other cases, as when plants have been 
removed to a new environment, the effects of a different 
survival of the fit have not apparently been taken into 
account. It must be remembered that natural selection not 
only adapts organisms to changing environments, but keeps 
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them stable in stable environments, and so eliminates the 
variations which appear in the new surroundings. 

It is not necessary, of course, to believe that variations 
are never caused by the direct action of the environment. 
Presumably the insusceptibility of the germ-plasm is due** 
to evolution, and evolution is never perfect. It is only 
necessary to believe that in circumstances normal to the 
species the insusceptibility is so high that the amount of 
variations produced by the direct action of the environment 
is so minute as to be negligible, i.e, not a cause of racial 
change. It is possible that when species are removed to 
very new environments {e.g. European dogs to India or 
horses to the Falkland Islands) the germ-plasm is some- 
times changed by conditions to which natural selection has 
not rendered it highly insusceptible ; but the deterioration 
which is said to result in such cases is clear evidence of 
the necessity of this insusceptibility. If it be not estab- 
lished the species must perish. 

G. Arciidall Reid. 


The Empire and University Life. 

In your issue of July 6 your powerful advocacy of a 
higher and broader education in our great universities 
casts me back in memory to more than fifty years ago, 
when I first was transported with delight at F. von 
Schlegel’s great generalisation of the unity of the Indo- 
European family of languages. I was then astounded that 
Oxford and Cambridge, through so many centuries, had 
not seen this great truth. 

The theological and catastrophetic method had darkened 
the mental vision of both Oxford and Cambridge ; 
even the mighty Whewell, in 1846, wrote from Cam- 
bridge : — “ Not only, then, is the doctrine of the trans- 
mutation of species in itself disproved by the best physio- 
logical reasonings, but the additional assumptions which 
are requisite to enable its advocates to apply it to the 
explanation of the Geological and other phenomena of 
the earth, are altogether gratuitous and fantastical.’”- 

From Oxford, her powerful son, the G.O.M., could 
not rise to feel that the first chapter of Genesis was a 
sublime poem ; ho could not rise to feel the truth of the 
most plemenlary facts of geology ; so enchained was his 
mind that he could not feel the poetry and spirituality of 
the “ Sacred Books of the East ” ; the Hindu philosophers 
and poets give their ideal demi-gods a vast age, even to 
900,000 years; but they know that it is poetry and ideal. 
But Oxford’s greate.st son could not rise to such elemen- 
tary generalisation ; he saw the groat doctrine of “ con- 
tinuity ” no wider than the concrete mythology of the 
Hebrews — he believed in the literal and personal 
Methuselah of 9C9 years I 

These modern examples of bad method are but glaring 
“ instances ” of the general bad method which permeates 
society, permeates the professions, above all, the pro- 
fessions of theology and medicine. 

The Method (see Coleridge) of Oxford and Cambridge 
in its influence on its sons always reminds me of the 
words of Sismondi^; writing of tlie “erudition” of the 
Greeks of the tenth century, Sismondi says : — “ Few (of 
their) books seem better constructed to show the vanity 
of erudition, and to place in strong contrast a vast extent 
of knowledge, with a total incapacity of deriving any 
useful results from it.” “Were it necessary to choose 
between the whole experience which has been acquired 
and collected from the beginning of time, the whole rich 
store of human wisdom, and the mere unschooled activity 
of the human mind, the latter ought, without hesitation, 
to be preferred. This is the precious and living germ 
which we ought to watch over, to foster, to guard from 
every blight. This alone, if it remain uninjured, will 
repair all losses; while, on the contrary, mere literary 
wealth will not preserve one faculty, nor sustain one 
virtue.” 

We do not want revolution, but an active evolution, both 
at Oxford and Cambridge, based, as Coleridge said, on 
the “historic sense.” 

May I add my personal experience, that I have been 
able to converse in a more genial, enlightened spirit and 

1 History of the Inductive Sciences,” 3rd ed., 1857, vol. ill. p. 

S " Fall of the Roman Empire,” vol. ii,, pp. 258, adz (1834). 
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method with Hindu Brahmans and gentlemen, and with 
cultured Moslems, in India, than I find it possible to do 
with clerics, the professional classes, and society magnates 
in Britain. 

> It is to be hoped that “ more light ’’ will evolve at 
Oxford and Cambridge, and a higher and truer method 
permeate their sons. Gunga-Gunga. 


A Solar Outburst {.>). 

Referring to the note on solar activity in your issue of 
July ao, I shall be glad to know whether any correspondent 
observed a luminous outburst in the tail end of the^ great 
spot on the evening of July 16. I had been observing in 
the afternoon with an 8|-inch reflector, but remarked 
nothing of the sort. At 5.30, however (the sun having 
got beyond range of my reflector), I was observing him 
with a small refractor, power 12, and sun-cap, when I 
at once noted the luminous appearance in question. 
It was roundish and about the size of the small spot near 
following limb,' and it was brighter than the bright bridge 
in the large group. I watched this bright spot until 7.30 ; 
next morning it had practically disappeared. Father 
Cortie courteously informs me that the Stonyhurst magnets 
were perfectly quiet on July 16, but that next morning, at 
8.15, there was a ** very small but sudden and sharp 
movement on both the declination and horizontal force 
curves.” By that time the locality where the luminous 
appearance occurred would not be far from central 
meridian. I also noticed a rosy hue pass over the bright 
bridge of great spot, but this may have been a mistake. 
I am, however, certain of the luminosity, 

Cardiff, July 24. Arthur Mee. 


A CENTURY^S PROGRESS IN WARSHIP 
r DESIGN, 

T he interesting paper read by the Director of 
Naval Construction at the summer meeting of 
the Institution of Naval Architects brings vividly 
home to us the progress made in the design of war- 
ships since Nelson fought, off Cape Trafalgar, our 
last great sea fight. In our account of the proceed- 
ings at the meeting, printed last week, we referred to 
Sir Philip Wattses paper, but it is worthy of more 
attention than brief mention in a report of a society’s 
meeting. 

We reproduce from among the illustrations accom- 
rpanying the paper the sheer draught of Nelson’s last 
ship, the Victory (Fig. i). The original drawing of 
this most famous of all vessels of the Royal Navy was 
shown at the meeting when the paper was read. 
We also reproduce the sheer draught of the 36-gun 
frigate Syrius (Fig. 2), as affording an interesting 
•comparison with a modern cruiser. As is well known, 
the Victory was forty years old at the date of Trafal- 
gar, so that as she now floats in Portsmouth Harbour 
she numbers 140 years. She was, however, recon- 
•structed in 1798, seven years before Trafalgar, and 
again in 1820. The effect of her first reconstruction is 
shown by the dotted lines of the engraving. The long 
time that the Victory remained on the active list is in- 
*dicative of the slower progress of invention that char- 
acterised former times. If we go somewhat further 
back we have a still more striking example in the 
Royal WiUiamt a model of which loo-gun line-of- 
battle ship was shown at the Naval Exhibition of 
tSgr, She was built at Chatham Yard in 1670, was 
rebuilt at Chatham in 1693 on the same lines as 
those on which she was originally designed by 
Phineas Pett, and was again rebuilt at Portsmouth 
m 1719, As she was not broken up until August, 
1813, she was in existence when the battle of Tra- 
falgar was fought; but as Sir Philip Watts does 
mot include her in his table of ships of the Royal 
Navy, October, 1865, we may conclude that before 
■that date she had ceased to be considered eflficient. 
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The long life of the warships of past times was 
not due to their more durable construction as com- 
pared to modern vessels, but to the lack of that in- 
ventive enterprise now made possible, primarily, by 
James Watt’s labours. A steel vessel well built and 
properly kept up would bo practically indestructible 
with fair treatment; but the same cannot be said of 
wooden ships. It is not because sound wood in it- 
self is less sti'ong than iron or steel, weight for 
weight, so much as that it cannot be procured in suf- 
ficiently long and conveniently sized pieces, a large 
number of joints and overlappings thus being neces- 
sary ; but the chief drawback to wood^ is that it is 
not so suitable a material for making joints ; as Sir 
Philip Watts says, The fastenings cannot develop 
the strength of the • main body of the material.” A 
seam of rivetting in a properly designed steel vessel 
will join plates to frames or beams, or plates to plates 
in a way that no buffeting of the winds and waves 
will affect. That is not the case with the fastenings 
of wooden ships; as a matter of fact, most of the 
old men-of-war became hogged ” after some years 
of service. The frequent reconstruction of wooden 
vessels of which we read was the result of these 
conditions. 

The causes which thus led to the decay of wooden 
ships, as individual structures, contributed to the 
permanence of their respective types, especially in 
regard to ships of the line. As^ Sir Philii) Watts 
points out, it was “ owing to the limitations imposed 
on shipbuilding, when wood was the only available 
material, that length could not be largely increased 
without reducing to a dangerous extent the longi- 
tudinal strength of ships, and the only practicable 
means of largely increasing the number of guns was 
to increase the number of decks for carrying them.” 
There were, however, limitations to the extension of 
vertical dimensions as well as to the increase of 
horizontal dimensions, A few four-deck ships were 
built, but the advantages of the extra gun positions 
thus secured were more than conn terbn la need by the 
defects of a high, unwieldy structure abov(^ water. 
Even three-deckers wenj at a disadvantagi? owing to 
their high sides; they were “ worse sailors and less 
handy in manoeuvring than two-deckers ” ; and, in- 
deed, when one looks at the old Victory ^ towering 
above water, riding to her moorings in Ports- 
mouth Harbour, one wonders ^ how these ships 
were ever sailed in any direction excepting 
j broad off the wind. The high positions of the guns 
also necessitated a greater amount of ballast to give 
stability. All these " circumstances joined in confin- 
ing the naval architect to short ships; and once 
Phineas Pett had developed construction to the full 
extent allowed by the limitations of wood as a 
material, and wind as a source of motion, there 
was little more to be said. Charnock, speaking of 
the Prince Royal, designed by Pett at the beginning 
of the seventeenth century, has said, “This vessel 
may be considered the parent of the identical class 
of shipping which, excepting the removal of such 
defects or trivial absurdities as long use and ex- 
perience has pointed out, continues in practice even 
to the present moment.” That sentence bridges over 
a period of more than 200 years of the history of 
naval design. 

When it was recognised that iron could be used for 
the construction of ships — that it was not, as some 
averred at the time, “contrary to the laws of Nature” 
— then the horizon of the naval architect widened as 
when fog lifts at sea. To design a ship of adequate 
strength became a science, for the stresses that hull 
structure of given scantling would stand could be 
calculated with precision ; mathematics and a 
knowledge of physics took the place of bolts and 
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trenails. Before this era English models had fallen 
sadly behind those of our chief rivals. It was by 
hard fighting, not by superiority or even equality 
of design, that victories were gained for our arms. 
Greuze, in his ^'Treatise of Naval Architecture,” 
published in 1846, speaks of the inferiority of British 
ship design, quoting Charnock to the same effect. 
“ When an English fleet was in chase of a French 
fleet it was ships which were British built that fell 
into our possession ; but almost on every occasion the 
French ships could evade ours. The losses sustained 
in the French Navy by foundering at sea, or by 
wrecks were principally those ships which had been 


ment of the Institution of Naval Architects this im- 
provement is mainly due; and, since its foundation 
in i860, the application of scientific principles to ship- 
design has made progress rapid beyond all precedent 
Annual meetings bring together the leading mem- 
bers of the profession for the interchange of ideas, 
and in the Transactions of the institution may be- 
found memoirs by the best authorities on all subjects 
connected with the science of naval architecture. 

It is well to remember, however, that, whilst there- 
is much room for congratulation, the need for effort 
towards progress still exists, and perhaps to a greater 
degree than ever. For long after the introduction 



Fig. I. — Navy OfSce, June 6 , 1759. Sheer draught of loo-gun vessel Viciory, Length on the gun declcs, 186 ft. ; Length of the keel for tonnage, 
151 ft. 38 in,; breadth extreme, 51 ft. 10 in.; breadth moulded, so ft. 6 in.; depth in hold, ai ft* 6 in.; burthen in tons, No. atdagi ; the dotted outline- 
shows the vessel as altered. 


taken from us. On the contrary, the favourite ships 
in our fleets were those which had been taken from 
the French, and the instances in which French ships 
in our service were ever recovered possession of by 
them were extremely rare ; we as far exceeding them 
in all that related to the manoeuvres and manage- 
ment of ships as they did us in designing them,” 
As is well known, the Foudfoyant, a two-deck ship 
captured from the French in 1758, served as a model 
for a new class, or, again to quote Greuze, “ a very 
superior class of man-of-war which was adopted,” 

It was not, however, with the abandonment of 
wood that England ceased to follow the lead of 
France in ship construction. We 
remember that the first iron-clad 
ocean-going war vessel, La Gloire, 
was French ; and Sir William 
White in 1887 said, it must be 
frankly admitted that the lead 
taken by the French on both the 
steam and ironclad reconstructions 
was the primary cause of most sub- 
sequent activity in warship build- 

ing.” 

We dwell on this point because Fig. 
it illustrates the evil of neglecting 
the application of scientific prin- 
ciples to practical affairs. Happily, 
since the period to which we have referred 
Great Britain has done much to remove the 
reproach under which she formerly rested. The 
labours of Scott-Russell, Rankine, William Froude, 
and many others raised ship design in this 
country to a position of which we may well 
be proud. Some of the later workers, like the 
late William John, have passed away, but, happily, 
the majority — and we may cite the author of the 
paper as among the most distinguished — :are still 
with us. It is fair to add that it is to the establish- 
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of steam propulsion, Great Britain, as the leading 
shipbuilding nation, held a position not seriously chal- 
lenged. We gave examples to the rest of the world; 
others took their practice from us. Of late, however, 
our supremacy has been attacked. There are ship- 
yards and marine engine works, many of them splen- 
didly equipped, in all the most important countries, 
and we may depend every effort will be made to em- 
ploy them fully and develop them fuirfiher. The naval 
Pow(*rs are determined to construct their navies- 
within their own domains, and some foreign Govern- 
ments are giving inducements to sshipowners and 
shipbuilders of a substantial nature, and such as are 


not offered in this country. It is well to remember 
that Germany for some time past has not only 
possessed, but has constructed within her own 
domains, • the mercantile vessels which hold the 
premier position in the world. 

In shipbuilding, as in nearly all other manufactur- 
ing industries, we must neglect no chances. To de- 
sign a complex structure such as a high-class 
modern, steamship needs an amount of accurate 
knowledge intelligently api)li€d — ^that is to say, ar> 
amount of science— which is only within the com- 



2.— Navy Office, September 30, 1793. Sheer draught of sd-gun frigate Syrius, Length on the 
lower deck, 148 ft. 10 in.; length of the keel for tonnage, 124 ft, 08 in.; breadth extreme, 39 ft. 7 in.;, 
breadth moulded, 38ft. ir in.; depth in hold, 13 ft. 3 in.; burthen in tons, No. 10338S. 
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mand of those having every advantage for its ac- 
quirement. We here say design,” not copy, for the 
man, or the nation that copies must necessarily lag 
behind those who originate. It is not a good sign — 
it. is distinctly a bad sign — that, in spite of the efforts 
of some public-spirited and thoughtful meinbers of 
the Institution of Naval Architects, .shipowners 
and shipbuilders at large have not subscribed the 
really modest sum needed for establishing the pro- 
posed experimental tank at the National Physical 
Laboratory. It is by the aid of such a tank that the 
data needed for the scientific design of a vessel can 
be worked out in their completeness ; and such accu- 
rate knowledge as we have about resistance of ships 
is due to researches made by the aid of models in 
tanks. It is many years since an Englishman, Froude, 
established the first tank at Torquay, and, by his in- 
comparable experimental work and scientific deduc- 
tions, put at our disposal the information needed to 
prosecute further inquiries in this direction ; and 
now, after more than thirty years, although we 
claim to be the leading shipbuilding nation of the 
world — as we are in regard to bulk of tonnage con- 
structed — Mr. Yarrow has to depend on a German 
tank when he seeks information as to the 
resistance of vessels in varying depths- of water. 
If our shipowners would devote a small part 
of the energy they expend, and an infinitely 
small part of the money they waste on freight- 
wars to an attempt to improve the designs 
of their vessels, it might tend to the stability of the 
firitish shipbuilding industry and to more satis- 
factory balance-sheets; it certainly would to a more 
worthy record of the country’s progress in ship 
design. 

Sir Philip Watts, who, as Director of Naval Con- 
struction, has at his command the well equipped and 
admirably staffed Government tank at Haslar, does 
not feel the need of such an establishment, and 
naturally does not refer to it in his paper. He gives, 
however, a sketch of the plan followed in scarphing 
frames and planking together so as to reduce 
the working of the different pieces on each other. 
The science of the metallurgist has removed that 
necessity by giving us a material^ which enables the 
side of a ship to be made practically a continuous 
structure. The outer planking of ships of the line at 
the time of Trafalgar was 8 inches to 4^ inches thick 
above water, and planking on the inside "of the frames 
was from 4 -inches to 5 inches thick. The frames 
themselves composed almost a solid wall, so 
that a combined * thickness of nearly 2 feet — 
the thickness of the iron armour on the Inflexible 
— was available for resisting shot. Great attention 
was paid to seasoning timber; but when it came to 
a case of metal construction our ancestors were often 
a little at fault. ” The older ships of the Trafalgar 
period were iron fastened and sheathed with copper. 
Considerable trouble was, however, experienced by 
the corrosion of the iron fastenings, so much so that 
in some cases, after three or four 3^ears, the ship was 
rendered unfit for foreign service. The intervention 
of substances such as felt, tarred paper, &:c., between 
the copjDer and the wood bottom failed to protect the 
iron entirely, and at one time the Board of Admiralty 
contemplated discontinuing the sheathing of ships 
lying in ordinary and fitting it to them immediately 
before going to sea.” Thus do we see how the 
want of a little knowledge of natural laws caused 
inefficiency and loss of money ; but there was 
excuse for our predecessors which we, who have 
their accumulated experience, cannot plead. 

Sir Philip Watts gives some interesting figures 
as to the cost of the older ships, and these may be 
compared with that of modern vessels. In 1719 the 
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cost of the Royal WUluiw'j of 191S tons, was 30,^00?., 
or about 16Z. per ton. Whether or not this refers to 
PetUs Royal Williani, recoUvStructed in 1719, is not 
certain, but probably it docs. In that case a good 
deal of the original structure might have remained, 
thus lessening the cost. Tho Royal of 2046 

tons, built in 1756, cost 54,700/., or 2(h^I. par Um. ” In 
i8oo ships of the lin<; cost 21/. per Ion, whilst in 1S05 
the cost had risen to 35.4/. por ton.” Iliose figures 
presumably refer to displacement tonnag’c, but 
whether guns arc included wc arc not aware ; we will 
conclude they arc not, and see how former figun^s 
compare with those of the present day. Tlie first 
class battleship King Edward VIL, of 16,350 tons 
displacement, is to cost 1,410,9011, e.xduding guns 
and oi'dnance stores; whilst the guns will come to 
89,0701:., bringing the total cost tc> within a few 
pounds of a million and a half. This would b<^ somis 
what over 86.2Z. per (on, without guns, as compar(‘d 
to 35.4L per ton at the date of Trafalgar. J f, how- 
ever, wc could measure cost in tm*ms of fighting 
efficiency wc should doubtless find that we now g(‘t 
more for our money than our fathers did in 1805, 
for the King Edward Vll. could have engage^d the 
whole of the British Fleet at Trafalgar with the 
allied fleet thrown in. In armament th<,i .advance 
has been no less striking. Tlui old cast-iron 
smooth bores, with their wooden truck carriag(‘s, 
were trained by handspikes, used as kwers under 
the brackets, and by side tackles; and they wore 
elevated by handspikes, being held in position by 
quoins. Sir Philip Wafts says that “ a 32- or 24- 
poundcr, fought on the lower deck, had a range of 
only about 2000 to 2500 yards with 8° elevation, 
and of about 1500 yards with 4® ekwation. The 
powder charge was generally one-third to one-quarku- 
the weight of the shot. At close quarters a 24- 
pounder was said to be able to penetrate nearly 5 f<‘et 
of solid oak and an TtS-poundcr half this amount.” 
These wenj not the heaviest guns in the service at 
tile Ix^ginning of the last century, thirc being 42- 
pouncUu*s also; but guns of this n.ature, di^signi'd 
to form the principal armament for the lower decks 
of the largest balllitships, W(u-e found to be too heavy 
to be worked quickly by the rude api>liances then in 
use. A still heavuu* pieces was later introduced, 
namely, the 95cwt. 68-pounder. 

We have not information as to the thickness of 
solid oak which the round shot fired from tlu^se 
heavier natures would penetrate, but wc may com- 
pare the 5 fc(‘t that would be pierced by the 24- 
pounder with the ])owc‘r of the guns of the present 
day. The nu)dern T2-iiich wire-gun of the Royal 
Navy, weighing 50 tons (about twenty times as 
much as the 32-p6under), is estimated to penetrate 
42 inches of wrought-iron at muzzle velocity of 2580 
foot-seconds and a muzzle energy of 30,280 foot- 
tons; at 1000 yards the penetration would be 38 
inches of wrought-iron, at 2000 yards 34.6 inches, 
and at 3000 yards 32 inches. The pcMictration of 
Krupp steel armour at 3000 yards would but 14 
inches. Those results are with uncappt^d projectiles. 
The longer 12-inch guns of Armstrongs or of Vick<‘rs 
will penetrate mon^ than 51 inches of wrought-iron 
and will fire two rounds per minute. 

It will be seen from the above facts how enormously 
the powers of both attack and defence have increased 
during the century. They would seem to have pro- 
gressed in about equal ratio, for Sir Philip Watts 
says that “ the capability of the wooden ship to take 
punishment from the guns of her time was, except 
in one important respect, much the same as that of 
a modern ironclad.” The important i*espect, of 
course, refers to the shooting away of spars and 
rigging. 
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A table given by Sir Philip Watts comparing the 
weights apportioned to the different elements of de- 
sign in a battleship of 1S05 and of a modern battle- 
ship respectively is interesting. The old ship is one of 
74 and 20 per cent, of the total displacement was 
awarded to general equipment as against 4 per cent, 
for the 1905 battleship. Armament in 1805 w^as 
10 per cent, of the displacement; in the present day 
it is 19 per cent. The propelling arrangements are 
somewhat^ in the nature of a surprise, masts, sails, 
and rigging absorbing 8.5 per cent., and steam 
machinery only 10.5 per cent, of the displacement. 
There is, however, to be added to the latter figure 
5*5 cent, for coal, but this is more than balanced 
by the 6.5 per^ cent, of the weight apportioned to 
ballast for giving the stability needed under sail. 
Armour is naturally the great point of difference, for 
it takes up 26 per cent, of the displacement of a 
modern battleship. As against this but 35 per cent, 
of the ^ total displacement is needed for the 
construction of steel hulls, whilst the wooden hull 
absorbed 55 per cent, of the total tonnage. It must 
be remembered, however, that the construction of the 
“ wooden walls ” was far more massive than was 
needed for ordinary purposes, and a good part of the 
55 per cent, might be set dowm as wooden armour. 
The 1‘emarkable thing is that iron plates were not 
applied earlier, before the French constructors set us 
the example,; or, rather, it would be remarkable were 
the very conservative nature of the old admirals not 
remembered. 


TKE LlGm-^EERCElVmG ORGANS OF 
PLANTS A 

subject of this most suggestive book has 

^ ^ already been dealt with by the author in a pre- 
liminary^ way.^ In its present form it has gained 
greatly in force and interest, and whether or no we 
tire finally converted to Prof. Haberlandt’s views there 
can be no doubt that they arc worthy of serious 
attention. 

It is well known that the majority of leaves have 
the jjower of placing themselves at right angles to 
the direction of incident light, but the question of 
how the light stimulates the leaf to perform the 
curvatures and torsions which bring it into the “ light 
position ” is a problem which hitherto has hardly 
been attacked. 

The first question to be solved is what part of the 
leaf is sensitive to light. By covering the blade of 
the leaf with^ black paper, &c., Haberlandt shows 
that the principal and most delicate sensitiveness re- 
sides in the blade, although a coarser and secondary 
sensitiveness to the incident light is found in the 
stalk. It results from this part of the inquiry that 
the lamina of the leaf must contain the organs for 
light-perception, if such organs exist. Anything 
corresponding to a visual organ may be expected to be 
on the surface, although in such a translucent organ 
as a leaf this does not necessarily follow. It may, 
howevcT, be said that Haberlandt is amply justified 
ill looking for what he calls the ocelli of plants in 
the epidermis covering the upper surface of the leaf. 
We may therefore narrow the problem thus. Imagine 
a horizontal leaf illuminated by light striking it 
obliquely from above at 45° ; such a leaf is not in the 
“ light position,’* and will execute a curvature 
through 45°, in fact until it receives light at right 

1 “ Die Lichtsinnesorgane der LaubWatter.” By Dr. G. Haberlandt 
o. o. Professor der Botanik a. d. Universitat Graz. Pp. viii 4-143 
(Leipzig : Engelmann, 1905.) Price 6 s. net. 

2 Berichie d, dsuisch hot. Ocsellschaft^ Bd, jcxii., 1904 (February), and 
in an address given in 1904 before the Ge-iellschaft deutscher Naturforscher 
und Aezte, and published by Barth, of Leipzig. 
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angles to its surface. Then curvature ceases and 
the leaf remains in a state of equilibrium — satisfied, 
as it were, with the “light position.’’ The question 
is how the leaf differentiates between oblique and 
perpendicular illumination. Direct observation sug- 
gests an answer. If the epidermis of such a leaf 
as that of Begonia discolor be removed by a surface 
section, and mounted upside down and illuminated 
from below, then with a low power of the microscope 
it can plainly be seen that there is a bright spot of 
light on the basal (inner) walls of the epidermic cells. 
It can further be seen that the relation of the spot of 
light to the surrounding zone (which is more or less 
dark) changes when the specimen is obliquely 
illuminated. Thus in the case of the obliquely 
illuminated leaf we should have to imagine that the 
leaf is stimulated to curvature by the fact that the 
spots of light arc not central in the cells, and' that 
curvature ceases when the brightest illumination is 
once more central. Thus the plasmic membrane of 
the basal wall of each epidermic cell is supposed to 
have a quasi-retinal function by which the leaf is 
believed to orientate itself in regard to light. There 
is here, as Haberlandt points out, a certain resem- 
blance to the mechanism by w^hich plants are by many 
botanists believed to react to gravitation, namely, by 
the pressure of solid bodies on different parts of the 
cell walls, just as the statoliths (otoliths) of certain 
animals, by pressure on different parts of the mem- 
brane of the statocyst, enable them to orientate them- 
selves in space. 

Haberlandt shows that the epidermic cell is well 
fitted to concentrate light. It is very commonly lens- 
like in form, its outer w'all being convex, its inner 
wall either plane or curved. Haberlandt shows by 
geometrical construction that, taking the refractive 
index of the cell sap as equal to that of water, the 
focus is usually at a point 'either within the cell or 
below it in the other tissues. In either case a 
central illuminated region and a surrounding dark 
zone is produced on the basal cell wall. ^ A further 
development of this typo is the papillose epi- 
dermic cells which give the velvety appearance to 
certain tropical leaves. This does not differ essentially 
from the first described type, but it has, according 
to the author, certain advantages which will be re- 
ferred to later on. It must not be supposed that all 
leaves have lens-shaped epidermic cells; some leaves, 
known as aphotometric, are indifferent to the direc- 
tion of incident light, and even in photometric lea.ves 
Haberlandt shows that discrimination is possible 
without the epidermis playing the part of a lens. 
Where the outer wall of the epidermis is fiat, it often 
occurs that the inner wall bulges into the subjacent 
tissues or projects into them in the form of a trun- 
cated pyramid. In this case, when the light strikes 
the leaf at right angles, the central part of the basal 
wall, being more or less parallel to the surface, is 
more strongly illuminated than its peripheral parts, 
which are oblique. Thus without any lens-effect we 
get stronger illumination in the central region of the 
basal walls of the epidermis ; and this may con- 
ceivably serve as a means of orientation. 

The most conclusive proof of the author’s theory is 
given by the results of placing the experimental plants 
under water. If he is right in claiming a lens- 
function for the epidermic cells, it is clear that 
immersion in a fluid which has approximately the 
same refractive index as the cell sap must interfere 
with the plant’s power of light-perception; and this 
is, in fact, the outcome of his experiments. 

His first experiments (p. 89) were made with the 
hop (Humulus). Here, as in other cases, the stimulus 
of light is perceived by the leaf, and less perfectly by 
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the leaf-stalk. Four leaves were immersed, two (d) 
having their leaf-stalks darkened with tin-foil, while 
the stalks ‘of the other two (l) were exposed to oblique 
light. After three or four days the D leaves showed 
no signs of taking up the light-position, while the 
two L leaves showed well marked curvature towards 
that position. The experiment is of importance, since 
it shows that immersion in water does not prevent 
heliotropic curvature by interfering with respiration 
or by depressing the energy of the plant in any other 
way. The only explanation seems to be that of the 
au4ior, viz. that in the leaves (d) with darkened 
stalks the lens-like epidermic cells of the leaf-blade 
tre the only oi-gans of light-perception, and they 
being thrown out of action by the presence of water, 
perception (and therefore curvature) is absent. 

Experiments of the same type were made wdth a 
like result on Ostrya vulgaris and Begonia discolor. 
It is to be regretted that the light-perceiving organs 
of such leaf stalks as were sensitive to light under 
water were not investigated. 

A striking result was obtained with Tropaeolum 
(p. 92), Tlie leaves of this plant are unw^ettablc, and 
when immersed remain coated with a silvery mantle 
of air. The waxy layer, which gives this quality, may 
be removed by painting the surface with dilute 
alcohol without injury to the leaves. The result of 
immersion is that the normal leaves protected by a 
layer of air react normally to oblique illumination, 
whereas the wettable leaves have lost the power of 
so reacting. This interesting result suggests to the 
author a new function for the waxy “ bloom' ” of 
leaves, Le. that it saves them from being blinded by 
a shower of rain. This theory he extends to velvety 
leaves, the strongly papillated epidermic cells of which 
stand up like islands when the surface of the leaf is 
wetted (p. 65). This is a striking fact in relation 
to the distribution of velvet-leaved plants, which 
are especially common in damp tropical regions. 

Another section of Haberlandt’s evidence depends 
on the existence of highly specialised lenses. One of 
the most curious is that of Fiiionia V erschaffcltii 
(Acanthacese), shown in Fig. i. Here we have a 



Fig. I. — Ocellus of Fiffonia V grsckaj^^ljii. 


dwarfed, two-celled trichome, of which the apical cell 
has the form of a biconvex lens. In this case there 
is a diyision of labour, the light focused by the lens- 
cell being perceived by the large basal cell. Direct 
experiment shows that, as might be expected, paint- 
ing the leaf with water in no way interferes w-ith the 
effect, since the lens is raised above the layer of wet. 
Similar ocelli occur in Impatiens mariannae^ and 
here, as in Fittonia, it is interesting to note that the 
ordinary epidermic cells, among which the ocelli 
occur, are markedly bad len.ses. 

Quite a different type of lens occurs in Campamda 
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persieijolia; here (Fig. 2) the formation of a spot of 
light does not depend on the form of the epidermic 
cell as a whole, but on the existence of a lens-shaped 
silicified region in the outer wall of the cell. These 
.structures only occur in perfedlon in a shade-loving 
form of the species, where they were noted by 
Heinricher, who was unable; to suggest a function 
for them. Direct ob.servation proves that they are 
highly effective lenses. Similar organs arc found in 
Petraea voluhilis. We must pass over a number of 
other interesting specialised organs, but it is of 
importance to note that whenever ocelli occur they 



are to be found on the upper, and not on the lower, 
surfaces of leaves. It is also particularly interesting 
to find that ocelli tend to occur especially near the 
edges of leaves, Le. just in those rcjgioris where the 
amount of movement, ^ corresponding to curvature 
through a given angle, is greatest. 

The author has once tnorc earned the gratitude of 
his fellows by his suggestive discoveries and specu- 
lations He must bt; allowed to have mack; out a 
strong case for his theory, but he would bt^ anion^ 
the first to grant that more work is n(;od(5d btvforo it 
can be considered as completely established. 

F. D. 


RECENT PUBUCATIONS IN AGRICULTURAL 
SCIENCE. 

E very civiUsod state has recognised a special 
duty towards its farmers in the way of 
endeavouring to secure th(;m against the purchase of 
adulterated 'manures, fraudulent feeding stuffs, and 
dead or impure seed, but different countries have 
taken very variou.s m(;ans towards securing the de- 
sired end. The United Kingdom, probably because 
its representative farmers an; men of substance, rather 
holds by the old caveat cniptar maxim, and is content 
with providing the farmer with a machinery^ for 
getting an analysis below cost price, but a machinery 
sullkiently cumbrous to ensure tliat no one sets it 
in motion. Other luitions, less intent, perhaps, upon 
a plausible case in Parliament, and more concerned 
in getting the thing Itself done, liavc devised various 
systems of controlling the trade in such materials, so 
as to ensure that the smallest farmers shall be sup- 
plied with seed or manures reaching a certain 
standard of purity. The laws and methods adopted 
for securing such a control in the various States Prof. 
Giglioll passes in review,^ ^^iving an account of the 
testing stations, the regulations, the fees, and even 
notes on the working details employed in the labor- 

1 "Concims Mangimi, Semtntt, &Cm Comtnerde, frodi, o' repressione 
delle frodi, Specialmeiue in Italia/* By Italo GigHoH. Pp, xvi-f759. 
(Rome : Annali d'Agrlcoltuici, 
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atories* To anyone interested either in the technique 
or in attemoting to secure a more thoroughgoing 
system in this country, Prof. Giglioli’s book will 
provide a storehouse of information. 

We have before had occasion to comment upon th(^ 
gigantic undertaking of the United States Depart- 
ment of Agriculture, which has embarked on the 
preparation of a map of the soils of the whole country 
on a scale of one inch to the mile, accompanied by 
analyses of each soil type with descriptions of its 
agricultural features and suitability to particular 
crops and methods of management. Criticism has 
not been wanting of the manner in which the work 
is being executed, but when something like 26,000 
square miles are being surveyed and mapped in the 
course of a year at a cost of about 125. per square 
mile little more than a first approximation can be 
expected. Objection has been taken to the system of 
adopting a local name, c.g. Norfolk sand, attaching 
it to a given soil type, and using it all over the con- 
tinent for soils of that category, whatever their situ- 
ation or origin. But the argument is after all a 
formal one, and the value or otherwise of the survey 
can only be judged by the farmer on the spot, who 
finds that it does or does not represent his own soil 
conditions and assist him to utilise them to the best 
advantage. 

To the foreign reader these volumes ^ are chiefly 
valuable as giving details of the nature of the soil, 
the climate, and other factors of the notable farming 
areas in the United States. Here one can compare 
the conditions under which the very different wheats 
of the north-west or of the Pacific slope are grown, or 
make out the climatic and soil requirements of such 
crops as cotton in Louisiana or tobacco in Connecti- 
cut. We miss in the present volume the photographs 
of the country which, to the outsider at least, were 
one' of the most interesting features in the former 
issues. 

For many years Mr. T. Jamieson has been carry- 
ing on a series of agricultural experiments, or rather 
demonstrations, on a comparatively small scale, but 
in a very careful and neat fashion. Reports on the 
work done have been issued from time to time, and 
now the results, which extend over something like 
twenty-eight years, have been gathered together in 
the little volume before us.“ The experiments illus- 
trate the well known principles of plant nutrition, and 
the account of them affords a brightly written fdsum 4 
of the elementary facts connected with manures and 
their application to various crops. When here and 
there we read that this or that fundamental fact has 
been discovered or proved by the Aberdeenshire Re- 
search Association, much as though Mr. Jamieson 
should tell us that he has discovered water is com- 
posed of eight parts of oxygen and one of hydrogen, 
we can only admire the innocence in which Mr. 
Jamieson has managed to preserve his mind. Not 
for him- the knowledge of good or evil that comes of 
reading other men^s work, either past or contem- 
porary. We miss, indeed, in this volume some of 
Mr. Jamieson’s engaging speculations, as when, in 
his 1903 report, he told us that potash ** appears to be 
the element chosen in nature to neutralise acidity, 
and facilitate transmission within the plant, for which 
purpose it is specially fitted by its alkalinity, solubility 
and soft or slippery character. Soda, which closely 
resembles it, but is of a harder drier nature (as seen 
in the so:ft Potash Soap as compared with the hard 

3. “Field Operations of the Bureau of Soils, 1903.” Fifth Report. 
Pp. 13x0, and a case containing 78 maps., (Washington : U.S. Department 
Of Agriculture, Bureau of Soils, 1904.) 

3 “Scieisce and Practice of Agriculture— Farmer’s Handbook.’ By 
T. Jamieson, Director of the Aberdeenshire Agricultural Research 
Association. Pp, 173. (Aberdeen : The Author, xo Belmont Street, xpos*) 
Price Dts. 
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Soda Soap) is unable to take the place of Potash in 
plants, as has been found by former experiments,” 
But as a result the book forms a suflieiently sound 
and quite clearly written introduction to agricultural 
chemistry, which, like a visit to Mr. Jamieson’s- 
orderly demonstration plots at Glasterberry, may well 
be useful to set farmers thinking about the way their 
crops grow. 


NOTES, 

The address on “ Imperial Defence ” delivered by Lord 
Roberts at a special meeting of the London Chamber of 
Commerce on Tuesday was a clear statement of the un- 
satisfactory condition of the armed forces of this country, 
in comparison with those of other great military Powers. 
Lord Roberts believes that we could not hope to be 
successful against an enemy of anything like equal 
strength, trained and organised as are the armie.s of lead- 
ing nations. It appears, therefore, that we are as un- 
prepared for war as Sir Norman Lockyer showed we are 
for the industrial competition of the future, in his presi- 
dential address to the British Association ; and as to the 
way to remedy our deficiencie.s Lord Roberts’s address — 
muialis mutandis — supports the views expressed on that 
occasion. Higher education and scientific study must be 
applied to the arts of war as well as to those of peace if 
our country is to occupy a position in the first rank of 
progressive nations. Less attention must be paid to such 
trivial matters as the shapes of headdresses or the cuts of 
jackets, and more must be given to education and scientific 
training from early youth. In the war in the Far East, 
the Japanese have been successful because of their superior 
intelligence and scientific spirit. Let our statesmen learn 
from this that intellectual efinciency is now a truer safe- 
guard of a nation than physical strength. 

The Government Eclipse Expedition organised by the 
Solar Physics Observatory will leave for Gibraltar on 
Friday. The expedition, in charge of Sir Norman Lockyer, 
K.C.B., will tranship there to H.M.S. Venus, which will 
proceed to Palma, where, by permission of the Spanish 
Government, the instruments will be erected, Mr. Howard 
Payn, one of the volunteer observers, is already there super- 
intending the location of piers for the instruments. It 
was originally intended to observe at Philippeville, as Bona 
is occupied by two American parties, but the French 
Government would not give the necessary authorisation. 

The official party of the British Association, consisting 
of the president-elect and general and sectional officers, as 
well as other leading representatives of science, left 
Southampton on Saturday last by the mail steamer Saxon 
to attend the meeting of the association, in South Africa. 

Dr. a. C. Houston has been appointed director of 
water oxaminalipns under the Metropolitan Water Board. 

The death is announced, at the age. of forty-six years, 
of Mr, H, Lamb, of Maidstone, author of ” The Flora of 
Maidstone.” 

A Reuter telegram from Halifax, Nova Scotia, states 
that the Arctic exploration steamer, the Eooscvclt, sailed 
from Sydney, Nova Scotia, on July 26. Commander Peary 
said he hopes to succeed in reaching the Polo, if not early 
in 1906, then the next year. He proposes to start on his 
final dash for the' Pole from the eighty-fourth paralleU, 

Accordino to , Medical Journal, o. new society 
has been started in Pa>^i$ fot the scientific study of tuber- 
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culosis. Thf* work of the society is to be purely scientific. 
The membership is restricted to thirty members, who are 
to be chosen irrespective of school or opinion, and there 
is to be no president. The members are in turn to preside 
"'at the meetings. 

At the opening meeting of the council of the Liverpool 
Institute of Tropical Research, held on Monday, Sir 
Alfred Jones, the chairman, remarked that in many 
respects countries such as Germany, France, and Belgium 
are applying scientific methods to their commercial enter- 
prises, especially to those conducted in the tropics, with 
greater success than Great Britain ; and that it is necessary 
for the British merchant to bestir himself and take 
advantage of every assistance that science can offer. He 
guaranteed the institute lOOoZ. a year for four years; and 
among other guarantees were : — Mr. W. H. Lever, loooL 
a year for four years ; Mr* T. Sutton Timmis, 250?. a year. 
It is proposed to take steps to obtain a charter of in- 
corporation for the institute. 

The tenth session of the International Statistical Insti- 
tute was opened on Monday by the Prince of Wales, as 
honorary president of the institute, and of the Royal 
Statistical Society. In the course of his address, the 
Prince said ; — My revered grandfather, the late Prince 
Consort, who did so much for the progress of science, was 
instrumental in rendering special assistance to the first 
effort of statistical science to secure for itself an assured 
and prominent position in the ranks of the older and better 
recognised sciences. Quetelet, whose name stands pre- 
eminent in that science, was at one time the Prince 
Consort’s mathematical teacher, and later on his close 
personal friend. It was on the occasion of our great 
exhibition of 1851 that a large and distinguished company 
of statisticians was assembled in LondUn. It was chiefly at 
the instigation of Quetelet that the question of instituting 
periodical international congresses for the discussion of 
questions of common interest and international concern 
was proposed. In consequence of this proposal an inter- 
national organisation was formed, and the first inter- 
national statistical congress was held in Brussels in 1S53* 
Later on, in 1S60, London welcomed the international 
congress, which met under the presidency Of the Prince 
Consort, who, in his opening address, remarked The 
importance of these int^national congresses cannot be 
overrated. They not only awaken public attention to the 
value of these pursuits by bringing together men of all 
countries who devote their lives to this work, and who 
are thus enabled to exchange their thoughts and varied 
experiences. They also pave the way to an agreement 
among different Governments and nations to follow up 
these common inquiries in a common spirit, by a common 
method and for a common end.’ This watchword Of the 
congress of i860 I would endeavour to commend to the 
c3ongress of 1905 as worthily embodying its aims and its 
objects. National and social tendencies are to-day capable 
of increasingly accurate measurement with the aid of the 
vevy nuthetOus statistical tabulations which now exist. In 
the^ future all branches of social science must look for 
their advaacemefit and increase of precision to the con- 
tinually improving character of the raw material furnished 
them by statisticians. For scientific progress, however, a 
primary essential is active and effective cooperation among 
scientific workers in all countries in order that publicity 
can be given to their results and uniformity obtained in 
the collection and arrangement of data for the purpose of 
their common employments^ 

NO 1866, VOL. 72] 


The first nun )er of a periodical for the publication ol 
original investigations in economic biology will appear on 
September 29. The new magazine will be entitled the 
Jotifnal of Sconofntc Bwlogy^ and will be edited by Mr. 
W. E. Collinge, with the cooperation of ProL A. H. R. 
Buller, Prof, G. H. Carpenter, Mr. R. Newstead, and Mr. 
A. E. Shipley, F.R.S. 

Nos. I and 2 of voL xxvi. of Notes from the Leyden 
Museum are entirely occupied by a memoir by Dr. O. 
Finsch on the birds collected by Dr. A. W. Nieuwenhuis 
in Dutch Borneo, more especially in the districts of 
Mahakam and Kajan. No less than 200 species were re- 
presented in the collection. The paper is illiislratod with 
a coloured plate of the new species Poliolophtts 
nicuixtonhuisi, as well as with a map of the districts 
traversed by the e>tpIorer. 

The most generally interesting item in the Juno number 
of the Victorian NaturalisL is the description by Mr. J. A. 
Hill of fights between two species of ants. One of the 
two is the large soldier-ant (Formica purpurea), a species 
which forms huge nests, and is capable of overpowering 
such creatures as small snakc's. Nevertheless, this species 
is vanquished and exterminated by a small black ant 
scarcely one-third it& size, the battles bctwec'ii the two 
often lasting months, and the victors finally taking 
possession of the nests of the vanquished. 

At the annual meeting held in May last of the Boston 
Society of Natural History, the curator of the museum 
reported (Proceedings, vol. xxxii., No, 5) that the plan for 
re-arranging the collections referred to at the previous 
meeting had been in great measure carried out, and that 
the New England mammals and birds now occupy all the 
cases on the main floor of the building with the exception 
of one temporarily devoted to the palmontology- of the 
district. This special attention to the pt*opc‘i' display of 
the local fauna is a feature which should be copied by all 
provincial museums. 

Tim July number of tlu^ Zoologist contains a full report 
of a lecture on the migration of birds delivered at the 
recent International Ornidiological Congress by Mr. Otto 
Herman, director of the Hungarian Central Office of 
Ornithology. The lecturer directed special attention to 
work which had been accomplished in Hungary in the 
matter of recording the dates of arrival and departure of 
migratory specie.^ by moans of the services of a very large 
number of observers scattered all over the country. It has 
been ascertained, for example* that it lakes one hundred 
and five days for swallows to complete their migration 
throughout Europe, that is to say, from Gibraltar in the 
south to Lulea in the north, the young being fully fledged 
in the former locality by the time the old birds have 
reached the latter. Even in Hungary itself the period of 
arrival may last as long as .seventy days, the time that the 
species spends in that country averaging one hundred and 
sixty-seven days. 

recording a collection of fishes obtained by Dr. B. 
Doan from Negros Island, Philippines, Messrs, Jordan and 
Scale (Vroc, U.S, Nat. Mus., No. 1407) take occasion to 
mention that a large percentage of the small species, so 
often neglected by collectors, appear to be new. Taken 
generally, the Philippine fish fauna seems to be very 
similar to that of the Indo-Malayan archipelago, although 
a few species are identical with Indian forms. In the 
course of their list the authors give an example of one 
of those transpositions of generic names which are so 
hostile to the real progress of zoology. In this particular 
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instance' the name Amia, so universally in use for the 
American bow-fin, is employed to designate the perch-like 
fishes commonly known as Apogon. 

We have recently received five parts of the Proceed- 
ings of the U.S. National Museum. In the -first of these 
(No. 1408) Air. T. Gill contributes the r^esults of investi- 
gations into the life-history of the sea-horses (Hippo- 
campus), a subject which has hitherto received but little 
attention. One of the illustrations shows a male dis- 
charging the young from its brood-pouch. In the second 
(No. 1409) Air. B. A. Bean describes and figures an adult 
specimen of the extraordinary Japanese goblin-shark 
(Mitsukurina owstoni). The third (No. 1411) contains a 
list, by Mr. H. C. Oberholser, of birds collected by the 
well known traveller Dr. W. L. Abbott in the Kilimanjaro 
district, several of which are described as new. A de- 
scriptive list of a collection of caterpillars and chrysalises 
of Japanese Lepidoptera, by Mr. H. G. Dyar, constitutes 
the fourth fasciculus (No. 1412) ; while in the fifth (No. 
1413) Mr. W. H. Asmead records Hymenoptera new to 
the Philippine fauna, with descriptions of new species. 

' Prop. A. Giard, of the Sorbonne, has favoured us with 
separate copies of three articles by himself from vol. xxxix. 
o’i the Bulletin scieniifique de la France et dc la Belgique. 
In the first of these, entitled “ Poecilogonie, ” the author 
discusses whether in the case of organisms of which the 
adults are more or less similar to one another, while their 
erUbryogeny is different, more importance should be 
attached to the evolutionary dissimilarities or to the 
similarity of the adults. The title for the phenomenon is 
pew. The second paper will delight the hearts of lovers 
of, the oyster, the author remarking at the conclusion of 
this communication, which is entitled La Pr^tendue 
Nocivit6 des Hultres, ” that he could wish there existed 
in the world ro other cases of typhoid save those induced 
by eating tainted oystefs.” In the third communication 
Prof. Giard discusses the drift (tendance) of modern 
morphology and its relations to other sciences. 

A PAPER on the development of the ascus and on spore 
formation in the Ascomycetes, by Mr. J. H. Faull, pub- 
lished as vol. xxxii., No. 4, of the Proceedings of the 
Boston Society of Natural History, gives a detailed de- 
scription of the nuclear changes for Neotialla albocincta, 
Sordaria fimicola, and a species of Hydnobolites. The 
origin of the asci was in most cases traced to the pen- 
ultimate or terminal cells of ascogenous hyphae, and- it 
was found that the uninucleate stage of the young ascus 
was always preceded by a fusion of , two nuclei. From his 
observations of the method by which the spores are de- 
limited, the author favours the view that the ascus is 
homologous with a ^oosporangium, and would derive the 
Ascomycetes from such a group as the Peronospbreae or 
Saprolegnieae. 

In a paper forming No, 1405 of the Proceedings of the 
U.S: National Museum, Mr. R. MacFarlane, the chief- 
factor of the Hudson Bay Company, contributes a series ' 
of highly interesting notes on mammals collected and 
observed in the northern Mackenzie River district, North- i 
Western Territories of Canada. For two-and-forty years 
(1852-1894) Mr. MacFarlane was stationed as' a post and 
district manager in these territories, and therefore had 
unrivalled opportunities for obsen^ing the fauna in its 
days of abundance. Unfortunately, as he hims^f cbh- 
fesses, except when stationed at Fort Andersoh 
did not take full advantage of these opportunities m 

the matter of collecting; bt obse^ing ; n^vertl^esS, , 
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observations as have been recorded are of the highest 
interest and value, and one cannot help regretting that 
they were not published in a British or colonial serial, and 
also that the author’s services were not long ago enlisted 
on behalf of the British Aluseum. The paper was, indeed, 
it appears, prepared, to a great extent for publication at 
Cumberland House, the headquarters of Cumberland 
'District, in the winter of 1890-1, but for various reasons 
it was not completed, and several sheets of the MS., 
together with various memoranda, were subsequently lost. 
The paper is a perfect mine of information with regard to 
■ the fur exports of the Hudson Bay Company in the old 
days. 

Two memoirs have lately been published by the Carnegie 
Institution of Washington which contain results of interest 
in reference to problems of heredity. The first of these, 
by W, E. Castle, discusses the phenomena of coat 
characters in guinea-pigs and rabbits. Three alternative 
pairs of coat characters in guinea-pigs are shown to con- 
form generally to Mendel’s law. These are: — albinism v. 
pigmentation, smooth v. rough cc>at, and long v. short 
,coat, the first named in each pair of characters being 
recessive with respect to the second. The author dis- 
tinguishes between characters which are recessive and those 
which are latent ; by the latter he means certain 
“ dominant ” features which depart from Mendel’s law 
in being capable of renewed activity under certain con- 
ditions even in “ recessive ” gametes. The facts given in 
the paper supply abundant illustrations of the variety of 
conditions under which blended inheritance, as in Mendel’s 
Hieracium experiments, may occur in place of the strict 
Mendelian segregation. In the second paper, which is by 
D. T. Macdougal, assisted by A. M. Vail, G. H. Shull, 
and J. K. Small, a full account is given of the various 
forms of CEnothera which have constituted the. chief 
material for De Vries’s mutation ” theory, and of the 
relation between them. It is Shown that O. lamarchiana 
is in all probability a true and independent species native 
to America; and the authors record the re-discovery of 
the habitat of 0 . grandiflora, the place of habitat of which 
in the American flora had become doubtful. Both memoirs 
are well illustrated by woodcuts and half-tone plates. 

Dr. H. Migliorato announces in vol. ii., part ii., of 
Annali di Botanica that he is preparing ati analytical 
dictionary of vegetable teratology as a subsidiary work to 
Penzig’s “ Pflanzen Teratqlogie, ” and requests that workers 
in this subject will cooperate by sending copies of their 
papers to him at 89b rue Panisperna, Rome. 

Prof. F. W. Ouver, in an article in Btolojgisches 
Centralhlatt (June 12) on the newly discovered seeds of 
the Carboniferous ferns/ surnmarise® the results of recent 
investigations in fossil botany which have led to the form- 
ation of a separate group, the Pteridospermese, including 
the Lyginodendrese and : MeduUosas. /the paper is illus- 
trated with figures of sections and, a model of the seed 
in its cupule of LageHosto^ma Uo^naxi. 

We have received from Brazil the first number of the 
Revista da Sociedad,e Scienitfictf. de Sdo Paulo. It contains 
the first instalment of ; a report, written in French, of a 
voyage made in 182,5,^ fjercules Florence from the Tiete, 
to the Arnazoh by the , Brazilian provinces of St. Pa^, 

; Matto Grosso^ ahd Gra.n ;!^aral There is ^so a yaluahld 
; memoir the ' Brazilian ''Tabamd^,; .Written Germa;^h>'''.^y' 
'■ AJ.'.Lhft director ',pf^ .the'' bacteriological 'msiitutO' ^ 

■' Sta,ie'' of .'Skp':, ' th'ere'’' ,".wrht^'\in;, 

;;Bohuguese,, '6h the gold' 
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The seeding of pastures is a matter of primary import- 
ance to owners of grazing land, and it is certain that many 
farmers will obtain useful information from the experi- 
ments conducted under the direction of Mr. A. N. 
M ’Alpine, which are described in Bulletin No. 31 of the 
West of Scotland Agricultural College. Fourteen different 
mixtures were tried, three containing rye-grass in excess, 
three without rye-grass, and four were special mixtures ; 
of the latter Timothy and cock’s-foot mixtures in suitable 
quantity were especially efficacious in checking Yorkshire 
fog and bent grass. With respect to rye-grass, it was 
demonstrated that both the perennial and the Italian 
varieties should be sparingly sown. 

The cultivation of oranges in Dominica is discussed by 
Mr. H. Hesketh Bell in No. 37 of the pamphlet series 
issued by the Imperial Department of Agriculture for the 
West Indies. Mr. Hesketh Bell has been growing oranges 
for some years on two experimental stations, and has 
shipped sample boxes at different times to England which 
have realised remunerative prices at Covent Garden. 
Experience has proved that budded oranges are much 
superior to seedlings, and the varieties “ Parson Brown *’ 
and “ Jaffa ” are recommended as being hardy and prolific, 
while the “ Washington Navel ” also appears to thrive 
well. Emphasis is laid on the necessity for exercising 
the greatest care in handling and packing the fruit, so 
that Dominica brands may secure a good name on the 
market. ^ 

The banana industry was unknown to Costa Rica 
twenty-five years ago, says a writer in the Journal of the 
Society of Arts (July 28), but it has reached such propor- 
tions, especially within the last few years, that bananas 
now form the main export of the country. At the dose 
of 1904, about 50,000 acres were devoted to banana grow- 
ing in Costa Rica. The trade was exclusively confined to 
the United States until 1902, when the fruit was exported 
to England, with gratifying results. France, Germany, 
Italy, Spain, and other European countries do not as yet 
consume the banana, but as soon as a substantial increase 
in the acreage is reached, and with the present facilities 
for transportation and the use of ships equipped with cold 
storage, the market will be extended probably to those 
countries. The amount exported from Port Limon during 
the five years ended with June 30, 1904, was as follows, 
m bunches 1900, 2,804,103: 1901, 3,192,104; 1902, 

4,427,024; 1903, 5,261,600; and 1904, 5,760,000. The 
following figures show the probable cost and profit on a 
tract of 100 acres planted in bananas. Original outlay 
land (4Z. per acre), 400?. ; reducing land and bringing it 
to a banana-bearing condition (loZ. per acre), loool ; total, 
1400I. Gross returns, 180 stems per acre per annum] 
iii6h Expenses cutting and hauling the fruit, and 
keeping the plantation clean, 288!., manager (20?. per 
month), 240Z. ; total, 528Z, Net return on investment, 588Z. 
Under favourable conditions, a banana plant may give a 
stem of fruit in nine months, but it generally takes from 
fifteen to eighteen months for the average plantation to be 
in fuli bearing. The life of a plantation varies according 
to the fertility of its soil and topographical situation. 
Some soils may need a rest in six or seven years, while 
others may last practically for ever, as in cases where 
periodiGally enriched by alluvial deposits. It is understood 
that fine flour can be made from bananas, and that fibres 
from the leaves and stalks could be extracted and success- 
fully worked, but as yet nothing in this direction has been 
done in Costa Rica. 
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The Engineering and Mining Journal directs attention to 
the increasing tendency to use copper as the collecting 
agent instead of lead in smelting gold and silver ores. 
Smelting on the copper basis is decidedly cheaper than on 
the lead basis. 

We have received part i. of the annual report of the 
director of the Philippine Weather Bureau for the year 
1903, containing hourly observations of atmospheric pheno- 
mena at the Manila Central Observatory. The assistant 
director contributes a useful climatological summary for 
the year, together with monthly and daily amounts of 
excessive rainfall that have occurred since 1865. Photo- 
graphic illustrations are given of the havoc wrought by 
one of the two destructive cyclones which traversed the 
archipelago. Unfortunately, there was no good anemo- 
meter at any of the towns that suffered mosl .severely. 
Manila .itself escaped the.so violent storms. 

The Hamburg IMetoorological Institute has issued vol, 
xiii. of “ Deutsche ubcrsceische meteorologische Beobacht- 
ungen,” 1905. As may be inferred from the title, the 
work contains observations made at places abroad, under 
German control. In the present case it refers entirely to 
some twenty-two stations in German East Africa, and the 
tables have been prepared and printed with the liberal 
assistance of the Colonial Department of the German 
Foreign Office. It contains more than 300 pages of 
valuable observations, and is a very important contribu- 
tion to the climatology of Africa, with explanatory details 
relating to each of the stations. For some of them hourly 
observations arc given from self-recording instruments ; 
at others eye observations have been made several times 
daily, 

A PArBR entitled Records of Differences of 'J'einperaturc 
between McGill College Observatory and tlie Top of 
Mount Royal, Montreal,” by Prof, C, Mcf-cHKi, was read 
at the meeting of the Royal Society on June 8. The chief 
obi(ict of the paper was to show the advantage of Prof. 
Callendar’s electrical recorders, in conn«(‘tion with the use 
of platinum lhermoniet(n*s, in obtaining tru.stworthy in- 
dications of the variations of temperature at a distance in 
a situation inaccessible for the gn'ater part of the winter. 
The horizontal distance between the stations was 3300 feet, 
and the difference of altitude 620 feet. The first year’s 
working (July, 1903, to May, 1904) showed that range 
of variation was considerable, and often changed very 
rapidly; on some occasions the temperature at the higher 
station was 6® F. or 7*^ F. above the lower, on others it 
was 25® below; A comparison of the records showed that 
any marked change of temperature at the lower station was 
almost invariably preceded by a similar change at the 
higher station at an interval of twelve to twenty-four hours. 
It is claimed, we think with fairncs.s, that this sy.stem of 
recording meteorological data appears to overcome the 
difficulty and expense of maintaining a staff of observers 
at an inaccessible station. 

At the last annual meeting of the Royal Meteorological 
Society, the president, Captain I). Wilson Barker, gave 
an interesting address, illustrated by a number of lantern 
slides, on the connection of meteorology with other sciences. 
He pointed out several of the most evident influences of 
meteorology to the geological observer, such as rain, ice, 
snow, &c., and the rock-splitting action of great changes 
of temperature. As regards zoology, the influence of 
meteorology on animal life is all-pervading. Among the 
most common results are mentioned the winter sleep of 
various animals, and the summer sleep of some fishes and 
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reptiles. Dr. Dickson, Dr. Mill and others are studying the 
effects of changes of climate on sea organisms generally. 
Agriculturists are more dependent on the weather than 
any other class of persons. Were it possible to issue fore- 
casts for a longer period in advance, farmers would be 
much benefited. Captain Barker considers that the effect 
of weather upon health has not received a fair amount of 
scientific notice. While medical ollicers write voluminous 
reports on the public health, many of them ignore the 
meteorological conditions of the districts under review. 
We think we are justified in claiming exception for the 
reports of the various registrars-general, which contain 
carefully prepared meteorological statistics. 

In the Rendiconii of the Lombardy Academy, xxxviii., 
2, Prof, Ernesto Pascal gives a classification of the 
various forms of twisted sextic formed by the intersection 
of a quadric and a cubic, with special reference to the 
number of their real tritangent planes. 

We have received the third edition of Dr. Richard 
Dedekind’s pamphlet on “ Stetigkeit und irrationale 
Zahlen, ” which may now fairly claim a place among the 
znathematical classics. It originated about the year 1858, 
when the author was charged with a course of lectures 
on the calculus, and found no satisfactory treatment of 
the continuity hypothesis in existence. On November 24, 
1858, Dedekind discovered a definition of continuity which 
he imparted to Dui'^ge a lew days later, and the present 
pamphlet was written in 1872 in commemoration of his 
father’s jubilee. 

In the Bulletin of the American Mathematical Society 
for June, Dr. Edward Kasner directs attention to a 
significant dialogue in Galileo’s ** Discorsi e diniostrazioni 
mathcmetiche ” of 1638, in which modern concepts of 
infinity as laid down by Bolzano, Cantor, and Dcdekind 
appear to have been foreseen by that philosopher. In 
this dialogue Salviati points out to Simplicio that since 
every number has a square there must be as many squares 
as there are numbers, but, on the other hand, since there 
are many numbez's which are not squares there ixzust be 
more numbei'S than squares. In aziswer to Siznplicio’s 
questiozi “ What is to be our conclusion? ” Salviati gives 
the following remarkable reply ; — “ I see no escape except 
to say ; the totality of numbers is infinite, the totality of 
squares is infinite, the totality of roots is infinite; the 
multitude of squares is not less than the multitude of 
numbers, neither is the one greater than the other; and, 
finally, the attributes of equal, greater and less are not 
applicable to infinite but solely to finite quantities.” 

Mr. J. J. Hicks, of Hatton Garden, has submitted a 
two-foot rule designed by Mr. Scott which is worthy of 
notice. When opened out like an ordinary carpenter’s 
rule one face shows inches and sixteenths along one edge 
and millimetres along the other, while between them the 
divisions are repeated in juxtaposition for the purpose of 
more accurate comparison.;, It is the other face of the 
rule, however, where the greater novelty is to be found. 
Here there are four double comparison scales of English 
and French measures of length, weight, capacity, and fluid 
measure. Taking the first as an example of the system, 
a length of about lo inches shows comparison quantities 
from 1 inch -to 60 miles juxtaposed, but the divisions are 
not equispacod, as in that case nothing much less than a 
mile would be visible. They ai'e therefore spaced 
logarithmically, so that the first inch covers a space of 
nearly half an inch. This is divided into eighths, and each 
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of these by estimation could be read to tenths. The next 
two inches occupy the same space, and so, of course, do 
the next four, and so on. In a distance of inch or 
38 millimetres, a reading is increased ten-fold. Of course 
such comparison scales have the advantage of the ordinary 
slide rule that at all parts of the scale readings are made 
with the same proportional accuracy. For instance, on 
the scale now referred to i inch is opposite 25 and a small 
half-millimetre, ii-J- yards is opposite 10^ metres, 5 miles 
is half the thickness of the line beyond 8 kilometres, and 
similarly 50 beyond So. In short, the accuracy with which 
any of these comparison scales may be read is the same 
as that which would apply to a slide rule in which the 
A line from i . . . 100 was 3 inches long. For quick 
and fairly accurate comparison of lengths, weights, cubic 
and fluid measures, this face of the rule is most convenient. 

We have received several papers dealing with projects 
(not performances) of artificial flight the general character 
of which is sufficiently shown by the following brief 
summaries : — Arnold Samuelson, in a lecture published at 
Hamburg (London : E. and F. N. Spon), asserts that all 
flying animals (insects and birds) have flat, not curved, 
wing surfaces, that the normal air-pressure on a thin 
supporting plane is independent of the angle of incidence 
at which the plane moves forward, that the pressure on a 
rectangular plane decreases uniformly from front to back, 
giving a centre of pressure at one-third the distance from 
the front to the back surface, and other conclusions equally 
at variance with many generally accepted theories. Dr. 
Federico Sacco, in a paper entitled “ L’Aerovoie ” (Turin : 
P. Gerboni), proposes a captive balloon attached to a 
small trolley running along a kind of elevated cable rail- 
way as a cheap and rapid means of locomotion which 
would be unaffected by such trifling terz*estrial obstacles 
as rivers, mountains and lakes ; in windy weather a 
voyage on such an apparatus would doubtless be highly 
thrilling. For the argument of cheapness Dr. Sacco is 
responsible. M. Ren^ de Saussure, writing in the Revue 
scicniifique for May 27, describes the ” hdlicopt^re 
adroplane ” of MM. H. and A. Dufaux, which, roughly 
speaking, consists of a pair of double-surface gliders placed 
fore and aft, with two screw propellers arranged side by 
side between them rather nearer to the fz'ont than to the 
back gliders. Of this apparatus only small models have 
been tried, and a large sized machine 8 metres long and 
3 metres broad which has been constructed has not yet 
been experimented on ; the authors, however, give full 
details as to how to start the machine and to ’land safely. 
The latter operation, as shown in the diagram accompany- 
ing the article, bears a rather ominous resemblance to the 
motion of a dynamically unstable glider previous to cap- 
sising. We cannot dose the list without referring to a 
paper by Mr. F, W. H. Hutchinson, read at Cambridge 
und published in Knowledge and Scientific News for June, 
describing experiments on ziiodels with bird-like wings, 
which have already yielded some interesting results in the 
study of natural flight. The wings in this case were not 
assumed to be flat, but of the curved form, which the 
author describes as the ” Hargreave curve,” 

Messrs. Witherby and Co. have issued the prospectus 
of a book on ” The Birds of Hampshire and the Isle of 
Wight ” which they have in preparation. The work is by 
the Rev. J. E. Kelsall and P. W. Munn, and is claimed, to 
be the first complete hisbry of the birds of Hampshire idid 
the Isle of Wight published. The work will contain a 
large-scale coloured map, and be illustrated by reproduc- 
tions of dra\Yings and photographs. 
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Sun-spot SPECTRA.-During the year 
Mr. W. M. Mitchell, of the Princeton Observatory (NJ.), 
made an exhaustive series of _ observations of that pait ot 
the sun-spot spectrum which is included between ' 

Thei: obkrvadons took note of the two separate features 
of the spot spectrum :-(i) the nearly continuous ^sorp- 
tion known as the spot-band, and (a) the affected Fra 
hofer lines. A rapid survey of the whole [se'°" 
made on each observing day, and tvas followed by an 
exhaustive examination of some sinaller ^ttio . 
regard to the first of the above featares, Mr. Mitchell 
amved at the conclusion that the band-lines are 1“®® J^ich 
do not appear in the Fraunhoferic spectrum at all, and ho 
submits facts in favour of this view. 

In observing the affected Fraunhoferic lines, the observer 
recorded nine different phenomena (e.g. widening, reversal, 
obliteration, &c.), and in his table of the 
he observed in the spot spectrum he classifies each hnc 
according to the manner in which it was affected. The 
intensities of the widened lines, their ^ intensities m mo 
normal solar spectrum, the number of times each line was 
observed, and various other details concerning the affected 
lines are also recorded in the table, ^ i 

Each element involved is then considered 
a number of valuable conclusions are deduced. Whilst 
vanadium and titanium are the most important elements 
concerned in sun-spots, as previously shown by Young, 
Cortie, and Lockyer, Mr. Mitchell finds that manganese 
plays an important rdle, 45 per cent, of its lines being 
affected. A striking comparison is drawn between tlK! 
behaviour of certain manganese lines in the successive 
observations ot the great sun-spot of February last. On 
February 3 and 4 they were noted as being strongly re- , 
versed, whereas on March 3 they were no longer reversed, I 
but were excessively widened and very hazy. 

The following general conclusions were arrived at by 
Mr. Mitchell, and agree, in general, with those recently 
published by Prof. Fowler in the Monthly Notices:— 
(i) Lines frequently seen in the chromosphere arc, with 
Wo exceptions, but little affected in spots; (2) high-level 
chromospheric lines are not affected in spots ; (3) lines 
greatly affected in spots are seen but rarely in the chromo- 

^^From his observations and conclusions Mr. Mitchell 
deduces that sun-spots .are, at least, below the chromo- 
sphere, and are probably caused by the heated vapours 
from the lower levels oozing through and vaporising the 
clouds of the photosphere (Astrophysical Journal, No. i, 
vol. xxii,). 

An Interesting Asteroid, Occlo [475]--7-<^wing^ to its 
large southerly declination, —62°, at the time of its dis- 
covery, the minor planet Occlo was looked upon as of 
special interest, and when the orbit was computed and 
found to have a greater eccentricity than that of any 
other known asteroid the interest in this object was in- 
creased. This great eccentricity suggested that Occlo 
might be looked upon as the connecting link between the 
asteroids and the periodic comets. In order that the object 
should not be lost sight of, Prof. Kreutz had an ephemeris 
for 1905 computed, and this was communicated to Mr. 
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and Greek; his Gi-ay’s ‘Anatomy,’ perchance, in front of 
him, his Latin dictionary on one side, and his Greek 
lexicon on the other. The student, too, must not begin 
to specialise too soon ; he wants a liberal education, an 
education for its own sake. This goes when the technical 
education begins — that is, when he leaves school or college 
to learn to be a ‘ doctor.’ ” 

Dr. Henry Maudsley delivered an address on medicine, 
present and prospective, in which he discussed preventive 
medicine, heredity in disease, &c. He sounded a note of 
warning with regard to our present sanatorium treatment 
of tuberculosis which may be quoted : — But is phthisis 
so^ very curable in these special hospitals, nowise endued 
with any special grace, I imagine, by reason of their being 
called sanatoriums? Adequate statistics arc not yet avail- 
able, but thus far the modest outcome of experience seems 
to be that many patients who are sent in the early stage 
of the disease recover, if they are kept long enough ; that 
most of those in a more advanced stage improve while 
there, frequently relapsing afterwards ; and that those who 
are badly diseased ought not to be sent at all. Is that, 
after all, to say much more than might be said of sensible 
treatment before the erection of sanatoriums? 

“ Can we, again, eliminate the predisposing influence of 
heredity? Actual tubercle may not be inherited, but the 
poor constitutional soil inviting and suiting the bacillus 
still passes from parent to child ; and we do not get rid 
of the essential fact by changing the name. Do we, 
indeed, in the end get such a valuable addition to the life- 
capital of the nation? It is easy enough, noting that some 
60,000 consumptives die annually in England and Wales — 
1 do not vouch for the figures— fancifully to rate the value 
of each life at an arbitrary figure and then by multiplica- 
tion to make an appalling computation of the loss to the 
community; but is the loss so real? Might not the ulti- 
mate cost to the commonwealth be greater were these 
persons to^ go on living and breeding in it? An addition 
to the nation’s life-capital is all very well, but the quality 
of the capital counts for a good deal, and it will not count 
for much if it is not realisable. What does the realisation 
amount to in practice? The patient who comes out of the 
sanatorium recovered or improved must usually go back to 
his former work and surroundings; he cannot adapt the 
world to the weakness of his nature and its ideal needs, 
but, like other mortals, must adapt himself to the rude 
world and perforce do xnuch as they do. That is what he 
quite naturally does ; returns to his work and his old 
ways, perhaps gets married if he is not married, and 
begets children who can hardly have the confidence of a 
good descent. Meanwhile, when he relapses, he sows 
bacilli broadcast, thus multiplying such life-capital to fulfil 
its ordained function in the universe, that apparently 
being to make away with weak mortality.” 

The address in surgery by Mr. C. J. Bond, surgeon 
to the Leicester Infirmary, dealt with ascending currents 
in mucous canals and gland ducts. The results of a 
number of experiments proved that by some means or 
other, and under certain conditions, particles of an in- 
soluble substance, such as indigo, inserted into the orifices 
of a mucous canal or duct are conveyed along the mucous 
channel in a reverse direction to that taken by the con- 
tents of the tube, or by the secretion or excretion of the 
glands along such ducts. The conditions which seem to 
favour this passage are — some interference with the 
normal flow of the contents of the mucous tube or duct; 
some arrest or diversion of secretion, such as is produced 
by a fistulous opening, though it is by no means necessary 
that this should be complete. 

In the section of medicine an interesting discussion on 
the treatment of sleeplessness was opened by Sir Lauder 
Brunton. Many of the speakers dwelt on the importance 
of indigestion and of high arterial tension in inducing 
sleeplessness, and Dr. Collier (Oxford) considered that 
much of the present day insomnia might be referred to 
over-education, especially in preparing for scholarships, the 
successful competitors often suffering^ after the age of nine- 
teen years from nervous failure and insomnia. He thought 
that the occasional employment of narcotics was of value 
in breaking a vicious circle before the habit of sleeplessness 
was established. 

In the section of State medicine an important discussion 
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on hospital isolation was introduced by^ Dr. George Wilson 
(Warwick), who stated that the deductions he would bring 
forward were the outcome of thirty-two years’ experience. 
With reg.'ird to small-pox isolation, he contended for a 
special block at the general infectious hospital, and, in his 
opinion, there was very little risk of the spread of infec- 
tion. With regard to scarlet fever, he stated that hospital 
isolation had failed in reducing the incidence and mortality 
of the disease. He was also sure that it did not cause 
the presence of the milder form of the infection, and was 
strongly in favour of separate isolation rather than aggre- 
gation in large wards. 

Several speakers considered that hospital isolation for 
scarlet fever was a failure, and a resolution was adopted 
requesting an inquiry by the Local Government Board into 
the subject. 

In the section of industrial hygiene the subject of 
physical deterioration naturally attracted a good deal of 
attention, and an important discussion was introduced by 
Dr. Dawson Williams (London), who, by means of several 
tables illustrating a series of observations on the height and 
weight of boys in primary schools, showed that after the 
eighth year of age the weight of boys of the artisan 
classes was very much below the average, this fact being 
more noticeable in the lowest grade schools. The same 
remarks applied to the height of boys, though in a less 
degree. The first striking statement about physical 
degeneration was made some years ago by Mr. J. Cantlie, 
who challenged any person to produce a Londoner of the 
fourth generation. This challenge had never been 
answered. Dr. Dawson Williams attributed this physical 
deterioration to various causes, among which he mentioned 
— improper feeding in infancy ; the fact that among the 
poorer classes mothers worked hard almost up to the time 
of their confinement ; intemperance in fathers, which was 
said by French authorities to be more injurious to the 
children than maternal intemperance ; and the practice of 
large numbers of children in London sitting out of doors 
until midnight, which involved a great expenditure of 
nervous energy. 

Mr. William Hall (Leeds), in a paper on the influence 
of environment on physical development, said that fifty 
years ago the slum mother was much more sober, cleanly, 
and domestic than she was to-day. She was better 
nourished herself, always suckled her children, and after 
weaning them gave*, them nutritious bone-making food, 
which she prepared at home. This had all been done away 
with by our elaborate education system, costing 20,000,000!. 
yearly. Children were now fed on cheap stale food, well 
seasoned with condiments, which educated them for the 
love of stinnilant.s in later life and produced also a tendency 
to scurvy, rickets, and purpura. A little while ago he had 
examined more than 100 adult skeletons in the crypt of 
Hythe Church, where they had lain for several centuries. 
He was struck by the fact that the bones were small but 
not rickety, the bony palates not much vaulted and the 
alveolar arches regular, and the teeth that remained were 
good. It had been said truly that there were hundreds 
and thousands of our countrymen now living whose 
skeletons, if preserved, would some day show highly 
vaulted bony palates, contracted alveolar arches, anterior 
protrusion of the upper jaws, the remains of unsound 
teeth, and abundant general signs of rickety^ bony frame- 
work. It was remarkable that Jewish children in the 
slums were superior to Christian children in physical 
development, which was due to the fact that the pregnant 
Jewess was better cared for, that qo per cent, of the 
infants were fed on breast-milk, and that during later 
childhood they were abundantly fed on bone-making 
material. Eggs and oil, fish, fresh vegetables, and fruit 
entered largely into their diet. Yet the Jews had not been 
taught to safeguard their pregnant wives and to nourish 
their growing children by the instructors in the modern 
and costly State education which they were told at Oxford 
was to be at the root of everything. 

Prof. R, J. Anderson (Queen’s College, Galway) re- 
marked that he thought it would be a most important 
thing to secure a complete anthropometric survey of the 
whole of the British Isles. He doubted if improper food 
was the chief cause of physical deterioration, because, in his 
opinion, food had of late years greatly improved in quality. 
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Mr. W. D. Spanton (Leeds) considered that the most 
prominent causes of physical degeneration were — efforts to 
rear premature and diseased infants, absurd educational 
high pressure, cigarette smoking in the younger gener- 
ation, and late hours at night; in fact, the love of pleasure, 
and ergophobia in all classes of society. He considered 
that there was too much cheap philanthropy, that life 
was made too easy for the young poor, and that by 
modern educational methods proper parental discipline was 
rendered almost impossible. 

Mrs. F. M. Dickinson Berry (London) said that in 
her opinion children in London schools were not underfed 
so much as improperly fed, and that they preferred to cat 
bread and pickles, dried fish, &c., and had to be forced 
to eat a proper dinner. She quite endorsed Mr. HalFs 
remarks about Jewish children. 

In the section of pathology, a discussion on the relation- 
ship of heredity to disease was opened by the president, 
Dr. Mott (London), in an interesting and suggestive paper. 
He exhibited charts of hereditary haemophilia and ataxy 
with statistics of longevity, presenility, psychoses, and 
neuroses bearing on these and other diseases. 

Mr. Charles Bond contributed a paper on sex-corre- 
lation and disease, with special reference to deaf-mutism. 
While deaf-mutism occurs almost equally in males and 
females, in any given family the incidence is almost limited 
to the members of one sex, and when members of both 
sexes in one family suffered the births were either twin 
or contiguous. • 

Mr. C. Hurst described experiments on the correlation 
of sex. When black and yellow cats wore crossed, all 
mate kittens were yellow, all female kittens tortoiseshell, 
but in the second generation the colours were uniformly 
distributed between the two sexes. 

In the section of tropical diseases, an important paper 
bn human tick fever in the Congo Free State by Dr. Todd 
and the late Mr. Everett Dutton was read. The con- 
clusions arrived at were : — (i) that tick fever is clinically 
identical with relapsing fever, and has for a pathogenic 
agent a spirillum ; (2) the spirillum is probably the 
chaeie Obermeten ; (3) a tick, the Ornithodoms monhatot 
can transmit the spirillum , from animal to animal ; (4) the 
transmission is probably not simply mechanical, but a 
developmental cycle is passed in the body of the tick. 

In the naval and military section, Fleot-Surgeon Bcad- 
nell read an interesting paper on some dynamical and 
hydrodynamical effects of the modern sSmall-bore bullet, in 
w’hich he claimed that the so-called explosive ” effects 
of the modern bullet were due to sudden enlargement of 
the impact area ” resulting from a modification either 
in the form or in the motion of the projectile. Many of 
the “ explosive ” phenomena were due to eccentricities of 
flight such as the various spinning-top ” and 

pirouetting ” motions of the bullet. 

An invitation to hold the annual meeting of the British 
Afedical Association next year in Toronto was cordially 
accepted. 


SOLAR AND TERRESTRIAL CHANGES. 

TN a recent article we referred to the formation of an 
International Commission to deal with the important 
question of the possible action of solar changes on the 
earth atmosphere. We stated that a meeting is to be 
held at Innsbruck in September. We are now enabled to 
give some details of the meeting at Cambridge last yqar. 

The members assembled in the Old Library of Pem- 
broke College on Thursday, August 18, and letters were 
read from the following Prof. H. H. Hildebrandsson, 
Prof. H. Mohn, general M, Rykatcheff, Prof. G, Hell- 
mann, Dr. A. Paulsen, Hofrath J. M. Pernter, Prof. S. P 
Langley M. A. Angot, Prof. J. Violle, Prof. J. Hann, 
A-,.®; KBppen, Prof. A. Ricci, Prof. 

G. E. Hale, Prof. F. H. Bigelow, Mr. W. G. Davis, Prof. 
K.^Angstrom, Mr. A. R. Hinks. 

The members present proceeded to the election of a' 
president and secretary, and it was unanimously resolved 
that Sir Norman Lockyer, director of the Solar Physics 
Observatory, South Kensington, be elected president, and 
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Sir John Eliot, of Bon Porto, Cavalaire, formerly meteor- 
ological reporter to the Government of India, secretary. 

It was resolved to add the names of MM. Max Wolf, 
Scheiner, Julius, and Wolfer to the commission if they 
should be willing to serve. 

At the next m<ieting the name of Sir Arthur Rucker wa.«5 
ad<l(‘d to the commission. 

The following question was considered : — 

“ (i) The selection of (a) meteorological, and (b) mag- 
netic elements, vvhich should be collated for the purpose 
of comparison with solar observations, and the form in 
which the observations might be presented with the greatest 
advantage for the purposes of comparison. The prepar- 
ation of a list of meteorological and magnetic observatories 
which should be asked to contribute observations for the 
purpose.*' 

It was resolved 

(1) That, in the first instance, for the purpose of com- 
parison with solar phenomcma, the meteorological observ- 
ations to be considered should bo monthly means of 
pressure, rainfall and temperaturo (including maximum 
temperature and minimum temperature). 

(2) That the members of the commission bo requested 
to communicate Ho the secretary a short report on the 
data available in their respective countries, and the number 
of years over which they extend. 

(3) That the members of the commission be requested to 
make suggestions with regard to additional .stations from 
which it is desirable that data should be obtained in view 
of the comparison of solar and terrestrial data. 

(4) That the secretary be requested to consult Dr. Chree 
as to, the stations from which magnetic data are at present 
available, and to refer to a paper by Prof, von Bezold as 
to additional magnetic stations from which information is 
desirable, and to circulate the information among the 
members of the commission, it being understood that the 
data appropriate for the purposes of comparison are 
monthly means of the three magnetic elements for the 
quiet days and data as to magnetic storms. 

A letter from Prof. Hale was laid before the commission. 

At the third meeting the questions of the selection of 
meteorological stations and of the cstabli.shment of 
additional meteorological .stations were again considered, 
and it was rc.solv<J(l that the members of the ('omniission 
should hand in their list of sehM'ied stations to the secre- 
tary after the clos(^ of the British Association meeting, and 
that it would be deslralile tliat observations should bo 
obtained from two station.s in th(^ Pacifu*. The stations 
selected were 'I'ahiti and Numea, to be ostabUshed by the 
French Meteorological Bureau. 

The name of Mr. A. L. Rolch was added to the com- 
mission. 

The letter riucived from Prof. Hale, suggristing cooper- 
ation of the commission with the committee on solar 
research of the National Academy of Sciences was read. 
It was resolved that the commission thank Prof. ILile for 
his letter, and express their desire to cooperate with the 
committee on solar research of the National Academy of 
Sciences on questions of common interest. 

Mr. Rotch was requested to communicate this resolution 
personally to Prof. Hale at the conference at St. Louis. 

The (Question of the .selection of solar observations for the 
comparison of data was taken into consideration. 

A scheme prepared by Messrs. Ricc6 and W. J. 
Lockyer was road and provisionally approved. 

(t) Suggested ohservafions of the sun fot difeciion, 
intensity, and amplitude of boiling of the limb/' 

Present observations 

Twenty years* observations made in Palermo and 
Catania, and (?) many years* observations in Madrid. 

(2) Number, area, and position of spots. Existing 
arran^raents suffice. 

(3) For visual observations of prominences on limb, it is 
suggested that America or Japan be invited to contribute. 
(Places widely separated in longitude required.) 

Monthly values of the percentage frequency of promin- 
ences for every of latitude north and south. 

(4) Sun-spot sj^ctra. 

Available observations are taken at the Solar Physics 
Observatory, South ICensington ; Poona in India; Stony* 
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hurst in England j and Kodaikanal in India ; and are 
sufficient for the present. ' 

(5) Spcctroheliograph. 

! Kensington, 

KodaTanal, 

Catania (later). 

(2) “ JLimb " in “ K " light ditto. 

At the fourth meeting further consideration was given 
to the question of the solar observations which it is 
desirable should be collected for the purposes of com- 
parison. 

(i) It was resolved, that in connection with the observ- 
ations of solar radiation, observations of the transparency 
of the air should be made, more especially 

(a) on the visibility of distant and high mountains 
when possible; 

(b) photometrical observations of Polaris. 

(2) It was resolved that a circular be addressed to the 
various meteorological organisations, asking them to send 
to the secretary for the purposes of the commission a copy 
of the publications of their offices embodying the data 
specified in resolution of August 19, and that the organisa- 
tions be also requested to obtain and forward copies of 
similar publications from the colonies and dependencies of 
their respective countries. 

(3) It wfis resolved that a circular should be sent in 
the following terms : — The commission desire to direct 
attention to the concluding paragraphs of Prof. Violle’s 
report to the International Meteorological Committee 1903, 
and would be greatly obliged if the commission could be 
informed of the arrangements for observing solar radi- 
ation adopted ^ at the observatories of the various meteor- 
ological organisations and the methods employed to render 
the observations comparable with those of other observ- 
atories. 

(4) Mr.^ Shaw reported that an apparatus for recording 
solar radiation was in process of being established, and 
tested at the Cambridge Observatory, and that Mr. W. E. 
Wilson, of Daramona, who had presented the apparatus 
to the observatory, had promised a note upon the apparatus 
for the information of the commission. 

At the fifth meeting the question of the magnetic observ- 
ations for the purposes of comparison was taken into 
consideration. 

It was resolved in connection therewith : — 

'[.'hat the establishment of magnetical observatories in 
about lat. 70® N. (c.g.' Bosskop in Norway) and in very 
high laliludcs of the southern hemisphere is of the highest 
imf)ortan<‘c for the advancement of science. 

Prof. Ricce') informed the commission that it is intended 
to (istablish in Italy or Sicily a magnetic observatory with 
self-rcicording instruments belonging to th’e Italian Meteor- 
ological Office. 

Th(j secretary was directed to ascertain from the members 
of the commission whether they consider it desirable that a 
meeting should be held at Innsbruck next year {1905). 

It was also resolved that the secretary should report to 
the International Meteorological Committee the proceed- 
ings of the meetings of the commission held here, and 
ask that the proper steps be taken to bring before the 
International Association of Academies their suggestions 
relating to Government action. 

Lc‘ttors from Messrs. Bigelow and Davis were read. It 
was rcsolv<‘(l (hat Prof. Pernter’s letter should be trans- 
lated and given in the proceedings. 

Prof. Ri(’c6 informt'd the meeting that he had been 
charged by Prof. Rizzo to say that he will willingly 
undertake to carry out any investigation the commission 
may he pleas(^d to entrust to him, and it was resolved that 
Preif. Rizzo should bo thanked for his offer, and that a 
written communication be addressed to him later. 

It was agreed that all communications for the com- 
mission should be received at a central address, viz. the 
Solar Physics Observatory, South Kensington. 

It was further resolved that 

The commission considers it is desirable that the data 
for the purposes of comparison should be sent to the presi- 
dent: of the commission, South Kensington (Solar Physics 
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Observatory), for tabulation and comparison. The com- 
mission attaches the greatest importance to this work, 
more especially as it may lead to a practical system of 
long-period forecasting, and hopes that if it be necessary, 
an increase of staff at that observatory may be authorised ^ 
to bring all old observations up to date. 

The commission, after a vote of thanks to the presi- 
dent, adjourned sine die. 

The commission has circulated in the appendix to its 
report much valuable correspondence, but we have not 
space to refer to it. 

With regard to the Innsbruck meeting, the following 
members of the commission are expected to be present : — 
M. A. Angot, Bureau Central Mdt 4 orologique, Paris; Prof. 
H. J. Angstrom, University, Upsala ; Prof. F. H. Bige- 
low, Weather Bureau, Washington ; Prof. Birkeland, 
University of Christiania; Rev. P. R. Cirera, ‘ S.J., 
Observatorio del Ebro, Tortosa, Spain ; Dr. W. G. Davis, 
Oficina Meteorologica Argentina, Cordoba, Argentine 
Republic; M. Deslandres, Observatoire d’Astronomie 
Physique, Meudon, Seine et Oise; Sir John Eliot (secre- 
tary), 54 Prince of Wales Mansions, Prince of Wales 
Road, Battersea, and Bon Porto, Cavalaire, Var, France; 
Prof. G. E. Hale, 678 St. John Avenue, Pasadena, Cali- 
fornia, U.S.A, ; Hofrat Prof. J. Hann, XIX Hohe Warte, 
Vienna; M. Janssen, Observatoire d’Astronomie Physique, 
Meudon, Seine et Oise ; Prof. W. H. Julius, Rijks 
Universiteit, Utrecht, Holland ; Prof. W. Koppen, 

Deutche Seewarte, Holland; Prof, S. P. Langley, secre- 
tary of the Smithsonian Institution, Washington; Sir 
Norman Lockyer (President), Solar Physics Observatory, 
South Kensington; Dr. W. J. S. Lockyer, Solar Physics 
Observatory, South Kensington; Hofrat Prof. J. M. 

Pernter, Hohe Warte, Vienna, Austria ; Prof. Ricc6, 
University de Catania, Sicily, Italy ; Prof. G. B. Rizzo, 

University of Messina, Sicily, Italy ; Prof. L. A. Rotch, 

Blue Hill Meteorological Observatory, Cambridge, Mass. ; 
Sir Arthur Rucker, 19 Gledhow Gardens, S.W. ; Prof. 
J. Scheiner, Konigl. Friedrich Wilhelms Universitat, 
Berlin ; Dr. W. N. Shaw, Meteorological Office, 63 Victoria 
Street, “Westminster; Prof. A. Steen, Meteorological Insti- 
tute, Christiania; Prof. J. Violle, Conservatoire des Arts 
et Mdtiers, Paris; Prof. C. H. Wind, University of 
Utrecht, Holland ; Prof. A. Woeikoff, St. Petersburg, 
Russia ; Herrn Prof. Max Wolf, Grossherz Ruprecht- 
Karls Universitat, Heidelberg, Germany; Prof. A. Wolfer, 
Zurich Observatory, Switzerland. 


THE TEACHING OF PRACTICAL CHEMISTRY 
AND PHYSICS A 

“P\R. FISCHER has set himself the almost limitless task 
of describing and comparing the various methods of 
science teaghing adopted by the principal nations of the 
world, but he has succeeded in collecting a good deal of 
useful and accurate information, which he has given in a 
concise and interesting form. 

He deals with the present state of the teaching of physics 
and chemistry in Germany, Austria, Hungary, Italy, 
France, Sweden, Norway, Holland, Russia, Finland, Great 
Britain, Ireland, and the United States of America. In 
each instance he not only describes the methods of instruc- 
tion now prevailing, but in a few words indicates the 
gradual way in which all branches of science are slowly 
but surely obtaining a recognised place in education. 

The chief point dealt with in connection with the teach- 
ing of physics and chemistry is the establishment of prac- 
tical classes for students in the secondary and other schools. 
In this Great Britain, Ireland, and America are far ahead 
of the other countries. In Germany, at the present time, 
comparatively few schools, especially in South Germany, 
have laboratories where the pupils themselves can carry 
out experiments , in chemistry and physics. Where such 
practical work has been allowed, it has elicited much 
interest from the pupils, even when the classes have had 

1 Abhandlungen aur Didalctik und Philosophie der Natwwissenfchaft. 
Heft 3. “.Det natu,rwi^nschaftlicheUnterricbt beiuns und im Auslande.*’ 
By Ijr. Karl T* Fischer* Pp, 7a. Price s marks. Heft 4. ** Wie sind 
die physikalischen Schiilerfihungen prahtisch zu gcstalten?'' By Herr 
Oberlehrer Hdbti. Pp. 67. Price s marks. (Berlin : Julius Springer, xpos-) 
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to be held outside the proper school-hours. At the German 
universities, however, laboratory instruction began re- 
latively early, and now stands on a high level compared 
with other countries. In Austria, science teaching has 
been considerably developed, but practical classes have not 
yet been introduced. In Italy, laboratories for the students 
at the secondary schools are still unknown, but in France 
they have been building school laboratories for practical 
work throughout the country ever since the official 
regulations of 1902. 

In Sweden, the time devoted to natural science is now 
being increased ; scholars can, in most cases, carry out 
experiments in chemistry, but practical work in physics 
is almost unknown in the secondary schools belonging • to 
the State, In Norway, there are no secondary school 
laboratories, although natural science is compulsory. Then 
again, in Holland, the secondary schools have no practical 
classes, bur the study of physics there is carried further 
than even in Germany. In Russia, science laboratories 
are being introduced with considerable success. Until two 
years ago, physics was the only scientific subject taught in 
the secondary schools, but since then botany and zoology 
have been added. The experience gained in Russia in con- 
nection with laboratory work has been favourable, in spite 
of many hampering circumstances. Several recently erected 
school-buildings have physical departments which have 
been built regardless of cost; the Physical Institute at 
St. Petersburg has cost about a million marks, and a still 
larger one is being built at Moscow. 

Dr. Fischer has already shown by his book, “ Der 
naturwissenschaftliche Unterricht in England,*’ that he 
has an intimate knowledge of English methods of education- 
His book was the outcome of a visit to this country. 

In treating of the teaching of science in the United 
States of America, reference is made to the alterations in 
the curriculum of a great number of schools, necessitated 
by the recent regulation that previous experience in prac- 
tical physics and chemistry is essential before being 
admitted to Harvard University and the Lawrence 
Scientific School. 

Finally, various details relating to the universities, 
technical, medical, and other • schools in the countries 
previously enumerated are given in tabular form; this 
dearly shows the rapid progress instruction in practical 
physics has made during the last thirty years. The illus- 
trations include plans and views of laboratories in Munich, 
Hamburg, Rotterdam, hleppel, Alkmaar, London, &c. 

Although space permits of only a vei'y brief reference to 
some of the principal points dealt with, it is enough to 
indicate that this pamphlet can hardly fail to interest and 
to be of use to those who arc concerned in the teaching 
of chemistry and physics. 

The pamphlet by Herr H. Hahn, entitled “ Wie sind 
die physikalischen Schiilcrubungcn praktisch zu gestalten? ” 
like that by Dr. Fischer, is one of the separate parts 
issued, from time to time, by the well known Zcitschrin 
jiir den physikalischen a. cheniischcn UntefHcht, 

Herr Hahn is undoubtedly one of the many teachers of 
science in Germany who are convinced that the time has 
now come to introduce the practical teaching of physics 
into all schools throughout the German Empire. He is 
endeavouring to attract attention to this subject by de- 
scribing what has been, and is being, done in other 
countries, more particularly in England and America. 
This IS probably the best way of refuting the objections of 
those who oppose this advance. 

The first portion is devoted to suggestions as to the best 
methods of conducting practical physics classes in schools 
and to the aim of such work. It is pointed out that 
xormerly the object was merely to impart knowledge, but 
that now it is to show the pupil the way he has to set 
about to acquire knowledge for himself, to confirm laws 
which are known to him, and also to discover those of 
which he is as yet unaware. Much rational advice is 
given regarding the management of practical classes: 
Special stress is laid upon the advisability of avoiding the 
use of unnecessarily elaborate and expensive apparatus and 
of attempting, when possible, to go back to the simple and 
ingenious means by which a law was first discovS-ed bv 
one of the great men of science. The author advocates 
students working singly, and argues that, as all boys as 

NO, t866, VOL. 72] 


a rule, work at about the same speed, it is possible to put 
the whole class at the same experiment ; usually one finds, 
however, it is only the most elementary apparatus that 
can be stocked on so extensive a scale. 

Various other questions arc gone into, such as the 
writing-up of note-books in the laboratory, the supplement- 
ing of laboratory work by demonstrations, the training of 
teachers, &c. From the numerous extracts and foot-notes, 
one observes that Prof. Hahn has made a most careful and 
thorough digest of all the existing English and American 
literature bearing on this branch of science teaching. 

The second part deals with laboratories and their fittings, 
and is illustrated with a number of drawings of fittings, 
small but clearly executed. These, apparently, arc all 
taken from other books ; in fact, about half of them have 
been reproduced from an English work — Russell’s 
“ Planning of Chemical and Physical Laboratorios. ” After 
some introductory remarks on the size and nrrangoniont of 
suitable rooms, a description is given of each of the fitlingwS 
separately, beginning with the simple work-bench for 
physical laboratories in schools. The ideal is I'onsidi^red 
to be. a bench made to accommodate one worker only, or 
two in cases of necessity, but it is poinlcd out that lifts is 
too extravagant of floor-space and money lo h(^ n^aily 
practicable. Details of the arrangement, conslruclion, and 
material of the work-benches are briefly discussed. All 
the other fittings usually provided are desenbed, and somt^ 
useful information is given concerning the actual room 
itself, schemes for heating and ventilating, the supjily- 
pipes, &c. 

Again, one notices that a diligent search has h<;en made 
for English, American, and German books and pa{)(‘rs d(*al- 
ing with the fitting-up of laboratories ; from these much 
information and data have been extracted and compared. 
The^ search, however, has as usual been most unpro- 
ductive ; one finds in the list of literature merely .some five 
English books and magazine articles, together with two 
American and three German ones. 

Although only a general survey has been attempted of th(^ 
arrangement and equipment of sidiool laboratories, it would 
probably be difficult to find a more complete abstract on 
this subject, and the pamphlet contains much information 
which will prove iisiiful to those who are (itting-up 
laboratories. 


STANDARDISATION IN TIIARMACW^ 

'T'HE principle of standardisation and its embodiuumt in 
daily practice marks the nuist important advance 
which pharmacy has witneHs(,‘d within rtu'ent ytiars. 
Standardisation as applied to a crude drug or a pr(‘par- 
ation is understood to imply that by a method of apina,)- 
pfiate treatment ascertained by direct experiment: it; 1ms 
been made to conform to a predetermined standard. Th(^ 
required standard may have a physical, chemical, or jihysio- 
logical basis, and may have reference either to one in* 
more definite principles or to a mixture of indefinable suli- 
stances.^ The object of standardisation is to seciua* 
uniformity of ^ product, more especially in r(}sp(‘ct of 
medicinal activity. It is not necessary to hark ba<'k more 
than a generation to see the ever-lengthening s(.rid(‘s which 
pharmacy has taken in the direction of plant analysis and 
the isolation of definite principles. To this fa(‘t the text- 
books on materia me'dica and Icctui-os of twenty-five y(‘ars 
ago bear indisputable testimony. Then the maximum of 
knowledge of the constituents of many of ov<m the best 
known and most potent drugs was summ<;(l up in llvi 
statement that they contained a orystalliiKi princM'ple, 
gcnorally an alkaloid, and a few remotely pro.xiinale and 
chemically unclassified subvStances. Before standardisation 
could be brought within the range of pharmaceutical possi- 
bility it was necessary lo make a more thorough systematic 
and accurate investigation of crude drugs, with a view 
of obtaining precise information as to the nature of thedr 
constituents. 

To this task the younger generation of workers in the 
held of pharmaceutical research have mainly directed their 
efforts. Latterly they have occupied themselves more 
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especially in seeking to devise trustworthy processes for 
the assay of crude drugs and their preparations, and to the 
extent to which they have succeeded they have contributed 
in their measure to the benefits conferred on suffering 
humanity by the healing art. 

A few pointed observations reflecting my personal opinion 
on certain aspects of the question of standardisation may 
not, 1 trust, be considered inappropriate with which to 
conclude my address. In my estimation the aim should be 
to produce preparations that will represent the sum total 
of therapeutic activity of the drugs operated on except in 
cases where it is desired to obtain the medicinal effects 
of certain definite principles the physiological action ^ of 
which is indisputable. As an illustration a preparation 
of opium may be cited where the presence of narcotine 
may be ■ consideired objectionable. Further, in respect of a 
given preparation it must be required of the pharmacist 
to devise suitable processes not only for the estimation of 
the chief ■ medicinal constituent, but as far as possible the 
several medicinal constituents and the proportion in which 
they arc present. I would go even further, and say that 
in the near future it may be necessary to determine certain 
principles hitherto disregarded, which modify ^ the thera- 
peutic activity of the drug. The pharmacologist may be 
depended on to point the way, and despite the heavy ta.x 
this call for fuller investigation will put upon the resources 
of the pharmacist, I am encouraged to believe he will 
prove equal to the demand. Without reflecting on modern 
methods of standardisation, which undoubtedly have met 
with general acceptance, I cannot suppress the conviction 
thiit their ttmdency is not free from a suspicion of narrow- 
ness. The besetting temptation consists in a disposition 
lo restrict the medicinal properties of a drug to a potent 
principle, the therapeutics of which are . universally recog- 
nised by clinicians, and acting on this assumption to 
proceed to produce a preparation and to standardise it on 
the basis of the particular principle and with little or no 
regard to other constituents that may directly or indirectly 
be of value. For instance, according to present-day know- 
ledge, the chief active principle of the three drugs bella- 
donna, scopola, and henbane is hyoscyamine. If a tincture 
of eat*h bo prepared so as to contain the same percentage 
of alkaloid or alkaloidal content, will it be seriously con- 
tended that therapeutically considered the three are inter- 
changeable, and therefore it is a matter of indifference 
which of them is selected for use? If the physician finds 
it a distinct advantage lo administer the belladonna tinc- 
lur(‘ in one case and the henbane tincture in another, surely 
it is hr'cnuse he is satisfied that the two preparations do 
not prodiK^c identical results. May this not be taken as 
prbnd facin evidence that there are in the tinctures con- 
st il:u(‘n(s ])res(‘nt, other than hyoscyamine or alkaloidal con- 
tent, which claim to be reckoned with? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

London. — The senate has accepted the offer made by 
the Secretary of State for the Colonies of the sum of 
700Z. a year for five years for the purpose of instituting 
a ('hair of protozoology. Of this sum, 200/, a year is a 
contribution from the Rhodes trustees, and 500Z. a year 
represents a moiety of a grant originally made from the 
tropi('al diseases research fund to the Royal Society for 
th(! promotion of research work, and by the Royal Society 
surrendered for the purpose of, endowing the chair. It 
was decided to devote the whole amount as salary of the 
professor, and to set aside a further sum of 200Z. a year 
to dtffray the cost of assistants and laboratory expenses in 
connection with the chair. 

Mr. Edgar Schuster, the Francis Galton research Fellow 
in national eugenics, has presented a report containing 
a preliminary account of inquiries which have been made 
into the inheritance of disease, and especially of feeble- 
mindedness, deaf-mutism, and phthisis. 

Of the five commissioners under the Bill promoted by 
the university and University College for the determin- 
ation of the conditions under which the college will be 
incorporated in the university, which measure received the 
Royal assent on July ii. Lord Justice Cozen s-Hardy and 
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Sir Edward Busk were nominated by the university, and 
Sir John Rotton and Prof. J. Rose Bradford by the college. 
The remaining commissioner is to be appointed by His 
Majesty in Council, and will act as chairman. Sir Edward 
Fry, late Lord Justice of Appeal, has consented to allow 
his name to be submitted to His Majesty in Council for 
this post, and it is expected that the Order in Council 
announcing his appointment will shortly be published. 

Under the will of the late Dr. Nathaniel Rogers, a 
prize of looZ. is offered for an essay on “ The Physiology 
and Pathology of the Pancreas.’* Essays, preferably type- 
written or printed, must be sent to the secretary of the 
senate by, at latest, May i, 1907, 


Tim services rendered to science by the late Dr. T. M. 
Drown, president of Lehigh University, are to be fittingly 
recognised, ■ subscriptions having been invited for the pur- 
pose of erecting at the university a building to be called 
Drown Memorial Hall in his honour. 

Prof. W. A. Tilden, F.R.S., has been appointed dean 
of the Royal College of Science, South Kensington, in 
succession to Prof. J. W. Judd, C.B., F.R.S., who retired 
from the position on July 31. 

Mr. H. j. Hutchens has been appointed demonstrator 
of bacteriology in the University of Durham. He will 
continue his work for the Royal Commission on 
Tuberculosis. 

The subject of the health essay (Durham University) 
for 1908 is “ Injuries and Diseases of the Arteries, Veins 
and Capillaries, and their Treatment.” Essays must be 
typewritten or printed, and reach the professor of surgery 
not later than March 31 of the year for which it is to be 
awarded. 

A REPORT on the work of University College, London, 
for the session 1904-5, was read by Prof. Cormack, dean 
of the faculty of science, at the assembly of the faculties 
of arts and laws and of science on July 5. The report 
records that the Bill for the incorporation of the college 
in the University of London has passed the Flouse of 
Lords, and has also passed its first and second readings; as 
well as the committee stage, in the House of Commons. 
It is therefore expected that the Bill will receive the Royal 
assent before the end of the present Parliamentary session. 
In that case the commissioners, appointed under the Bill 
to carry out the incorporation of the college in the uni- 
versity, will begin their meetings after the long vacation, 
and it ought to be possible to complete the actual incor- 
poration by September, iqob. Of the sum of 2oo,oooZ. 
required for this purpose, all but 17,000!. has been 
obtained. In the department of applied mathematics the 
most important evemt of the session was the generous 
grant by the Worshipful Company of Drapers of 400Z. 
yearly for five years to continue the biometric and research 
work of the department. This grant has put on a more 
permanent footing the work already instituted by the same 
company two years ago. Six memoirs have been specially 
published as a Drapers’ Research Series, and a number 
of others are in preparation. The work for , these has 
been rendered possible almost entirely by the financial aid 
provided by this gift. The number of research papers 
emanating from this department is eighteen, and among 
them may be noted a paper on Some Disregarded Points 
in the Stability of Masonry Dams,” which directs atten- 
tion to a number .of complicated and highly important 
technical questions, and is a valuable contribution both 
to theory and practice. The research work done in the 
Pender laboratory during the session has included such 
practically important matters as : — additional impi'ovemcnts 
in means for the photometric measurement of the value 
of incandescent electric lamps ; a long research on the 
magnetic qualities of alloys, not containing iron, which 
promises to be of great technical importance; and the 
invention of instruments called cymometers, which are, in 
effect, electrical spectroscopes, and enable the frequency 
of the oscillations in any electric circuit to be measured 
with great accuracy. Several important contributions to 
science have come from the department of chemistry ; and 
the list of publications by investigators in this and other 
departments shows that the activity of the college in pro* 
ducing original work is being maintained. 
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SOCIETIES AND ACADEMIES. 

Paris. 

Academy of Scien^tes, July 24. —M. Troost in the chair. 
—On the total eclipse of August 30 : U. Janssen. 
Observations will be taken at Alcocebrc, near Valencia, in 
Spain-— On a simple case from which can be easily 
calculated the mutual action of consecutive rings consti- 
tuting a tube, and on the influence of this mutual action 
on the propagation of liquid waves in this tube : J. 
Boussinesq. — On the nature of the hydrocyanic glucoside 
of the black elder : L. Guignaird and J. Houdas. The 
bruised leaves were macerated with water for twenty- 
four hours at a temperature of 25° C. ; the liquid gave 
a distillate from which semicarbazide separated a crystal- 
line precipitate, identical with benzaldehyde semicarbazide. 
This result, together with the formation of hydrocyanic 
acid, shows that the elder leaf contains amygdalin.— The 
catalytic decomposition of monochlor-derivatives of methane 
hydrocarbons in contact with anhydrous metallic chlorides : 
Paul S«ibatier and A. Mail he. The chlorides of nickel, 
cobalt, iron, cadmium, lead, and barium, at a temperature 
of about 300° C., readily decompose the fatty alkyl 
chlorides, giving hydrochloric acid and the corresponding 
ethylene. The reaction does not take place with methyl 
chloride, but ethyl, propyl, isobutyl, and isoamyl chlorides 
readily decompose under these conditions, barium chloride 
being the most convenient catalytic agent. — ^The 

convergence of rational fractions : H. Pad€. — Experi- 
mental researches on the effect of membranes in liquid 
chains : M, Chano». The effect of the membrane on the 
observed electromotive force may be provisionally explained 
by the formation at the expense of the electrolyte of a 
double electric layer in contact with the membrane. — ^The 
hysteresis of magnetisation of pyrrhotine : Pierre Walss. 
— ^On a dihedral stereoscope of large field, with bisecting 
mirror : L 4 on Pigreon. — On fluorescence : C. Camichei. 
An experimental proof that the coefficient of absorption of 
a fluorescent body does not vary at the moment of fluor- 
escence, and that the intensity of the light emitted by the 
fluorescence is proportional to the intensity of the exciting 
light. — The influence of water vapour on the reduction of 
carbon dioxide by carbon : 0 . 'Goudouaird. The reduction 
of carbon dioxide by carbon at temperatures between 
650° C, and 1000® C. is practically unaffected by the 
presence of water vapour, the state of equilibrium being 
nearly identical whether the gases are dry or moist. — On 
an extension to oxide of zinc of a method of reproduction 
of silicates of potassium and other bases : A. Duboin. — 
On a sub-iodide of phosphorus and the part played by this 
body in the allotropic transformation of phosphorus : R. 
Boulouch. The sub-iodide is produced by the action of 
sunlight on a solution of iodine and phosphorus in carbon 
disulphide ; it is formed as a precipitate, being insoluble 
in carbon disulphide, and has the composition It is 

decomposed by dilute potash solution, losing its iodine 
and apparently forming P^OH.— -On a potassium iridio- 
chloronitrite : L. Quennessbn. — ^The action of sodium 
sulphite upon ethanal ; MM. Seyewetz and Bardin. 
Under certain conditions, details of which are given, 
crotonic aldehyde is formed in this reaction, the yield 
(40 per cent.) being sufficiently good to make this a pre- 
parative method.^On sparteine : the hydrates of methyl-, 
dimethyl-, and trimethylsparteine : Charles Moureu and 
toand Valeur. — On gentiine : Georges Tanret. Gentiinc 
is the glucoside accompanying gentiopicrin- Hydrolysed 
With dilute sulphuric acid, gentienine, glucose, and xylose 
are formed. It is noteworthy that this is the first known 
^ucoside which gives xylose amongst its products of hydro- 
lysis.— The chemical equilibrium of the system: ammonia 
gas, isoamylarnine chlorhydrate : F 41 ix Bidet. Pressures 
are ^given both for the direct and inverse reaction at 
o®, and 16®, the concordance between 
the two sdls of observations being quite satisfactory,— On 
thA regenersltion of the bruised radicle: P. Ledoux. 


There is no regeneration of the parts cut, and in the case 
of the lateral roots there are other anatomical dififerences. 
—On the shrimps of the genus Caricyphus arising from 
the collections of the Prince of Monaco : H.' Coutidre.— 
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On the growth in weight of the chicken : Mile. M. 
Stefanowska. Curves of growth are given for both 
sexes; there is a point of inflection in the curves for the 
male when it has attained 77 per cent, of its maximunj 
value, and for the female at 21 per cent. The results ol 
the observations are expressed empirically in two hyper- 
bolas.— Experiments on the mechanical washing of the 
blood : Ch. Reptn. — Intra-organic combustions measured 
by the respiratory exchanges as alTet'ted by residence at an 
altitude of 4350 metres : G. Kuss. These observations 
were carried out on several subjects at the summit of 
Mt. Blanc* There were seven persons under experiment; 
they Stayed at the observatory on the summit from four 
to ten days, their respiratory coefficients being determined 
several times daily. Both before and after their stay on 
Mt. Blanc observations were made at Chamonix (1065 
metres) and at Angicourt (100 metres). The conclusions 
drawn from the whole of the experiments are that the 
respiratory exchanges are not sensibly modified by a pro- 
longed stay at great altitudes, and a slight attack of 
mountain sickness is also without influence on the results. 

’ — On the presence of poison in tlui eggs of bees ; C. 
Phisalix. The eggs of bees contain a small amount of 
poison of the same nature as that present in the adult bees 
Each egg contains about o-ooi mgr. of the venom, and as 
each egg weighs about 0-15 mgr. it follows that the toxic 
substances present amount to about 1/ 150th part of its 
weight. — On the production of mechanical work by th(i 
adductor muscles of the Acephalm : F. Ma,ircoaMi<— On th<‘ 
structure of the muscles of the mantle of cephalopods with 
respect to their mode of contraction : F. Mareeau.* — ^The 
germination and growth of the artificial cell : St6phane 
Led MO. — ^The study of the diaphragm by moan.s of 
orthodiascopy : H, Guilleiinlnot.— The general movements 
of the atmosphere in winter : Paul Gairrisrou-Lagrvanf^e. 
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SOCIOLOGICAL SPECULATIONS. 

A Modern Utopia, By H, G. Wells. Pp. xi + 393. 
(London: Chapman and Hall, Ltd., 1905.) Price 
ys. 6d, 

I T is instructive to watch the growth, both in power 
and in hopefulness, of Mr. Wells’s criticism of 
life. In the “ Time Machine ” his forecast of the 
future of humanity was frankly appalling; in “ When 
the Sleeper Wakes,’’ more lurid (albeit far more 
probable) than the worst imaginings of “ reforming ” 
socialists. “ Anticipations ” was a most stimulating 
book, but so deliberately confined itself to exalting 
and exaggerating the prospects of a single aspect of 
life, so exclusively devoted itself to glorifying 
mechanical and material progress, that those sensitive 
to our spiritual and aesthetic possibilities might bo 
pardoned for regarding the present order, with all 
its cruelty, waste, sordidness, and grotesqueness, as 
a golden age in comparison with Mr. Wells’s world. 

“ Mankind in the Making ” contained much vigorous 
criticism and many sensible and practical suggestions. 
In th(^ ])resent book Mr, Wells has become still more 
moderaUi and practicable and hopeful, without in the 
least derogating from his ingenuity and originality. 
Wo .sincerely hope, therefore, he will not, as he 

threaten.s, stick henceforth to his “ art or trade of 

imaginative writing,” but will continue from time to 
time to regale and stimulate us with sociological 

speculations. 

Stripping off the romantic form — in which Mr. 

W(‘Ils clrt‘ams himself and a companion, a botanist 
suffering from a chronic affair of the heart, into a 
distant planci, which is an exact duplicate of our 
(‘urth, save that it has realised all the good which 
is nltainable with our present resources — his main 
,'irg*uinent may be condensed as follows. 

As th(‘ philosophic foundation of his whole entcr- 
pri.se, Mr. Wells as.sumes what he calls the “ meta- 
physi('al herc.sy ” (though it is rapidly forcing itself 
upon the notice even of the most stagnantly 
“ orthodox ” philo.s©phers) that all classifications, 
though convenient, are crude, and that whatever is 
real and valuable in the world is individual, a thesis 
ho had expounded in the brilliant contribution to 
Mind entitled the Scepticism of the Instrument,” 
which he has now reprinted as an appendix to his 
book. From this philosophy he infers that progress 
depends on individual initiative and variation, lead- 
ing to successful experiment. Hence the infinite 
preciousness of freedom, which the Utopian World- 
State must restrict only when and in so far as it would 
oppress the freedom of othens. Hence, too, there will 
be extensive .toleration of ** cranks,” while even 
criminals would merely be segregated as failures and 
condemned to work out their ideas of a good life in 
a society of. their likes, after a fashion charmingly 
. described in the account of the arrival of involuntary 
immigrants at the ^'Island of Incorrigible Cheats.” 
But though Utopia is strangely kind to the cranky, 
the criminal and. the inefficient, because it regards 
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their occurrence as the measure of the State’s failure, 
it does not ..allow them to reproduce their kind. 
Parentage is a privilege, and the production of 
superior offspring a service to the community for 
which a wise State will handsomely reward its 
women. 

But the efficiency and prosperity of the Utopian 
order ultimately depend on the ruling class, which 
Mr. Wells seems to have taken bodily out of the 
Platonic Republic, and, with a fine compliment to the 
unparalleled rise of Japan, entitled the “Samurai.” 
The Samurai are conceived as a “ voluntary nobility ” 
which (like the mediaeval Church) all may enter who 
are able and willing to lead the strenuous and some- 
what ascetic life prescribed by the rules of the Order. 
Among these the obligations to buy and read every 
month at least one book published in the last five 
years, and every year to go out into the wilderness 
and to travel through it in silence and solitude for 
at least seven days, are perhaps the most noticeable, 
together with the prohibition of acting, singing and 
reciting, and the playing of games in public. 

It is remarkable how Platonic is the general spirit 
of the.-e institutions in all save the high appreciation 
of individual freedom, to the value of which Plato 
showed such singular blindness. Nor is their general 
aim hard to discover. At several points, however, 
a critic will be disposed to doubt whether Mr. Wells’s 
means are adequate to his ends. He has seen, 
indeed, what never, seems to have occurred to Plato, 
that if wisdom is to control the State, elaborate pre- 
cautions must be taken to keep learning progressive, 
and to pnwent it from fossilising into pedantry. The 
Platonic State, if it' could ever have come into exist- 
ence, would systematically have suppressed origin- 
ality, and simply have stereotyped the condition of 
science and art prevailing at the date of its institu- 
tion. If it could be conceived ixs surviving to the 
present day, it would still be sending its heroic 
hoplites against quick-firing guns, and still be punish- 
ing a b(dief in evolution or metageometry as heresies 
worthy of death. Mr. Wells seeks to guard against 
the univ(‘rsal human tendency to fix in rigid forms 
whatever man admires. But though he insists on the 
importance of preserving the “ poietic,” i.c. origin- 
ative, types of man and endowing their researches, 
it may be doubted whether even under his laws they 
would not be overpowered by the “kinetic,” i.e. the 
efficient administrators, who everywhere conserve the 
established order. For these latter would control the 
Order of the Samurai. 

Again, Mr. Wells’s distrust of eugenics, justified 
as no doubt it is by the present state of our know- 
ledge, seems unduly to disparage the prospects of 
scientific discovery in the future. It does not follow 
that because now we know too little to entrust the 
State with the function of controlling the reproduction 
of the race, this will continue to be unsafe, and it 
is easy to imagine circumstances in which such 
control would become almost inevitable. For ex- 
ample, if one of the many attempts to discover what 
determines the sex of an embryo should chance to be 
crowned with success, the numerical equality of the 
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sexes would in all probability be gravely imperilled, 
and the State would almost certainly have to inter- 
vene. Again, while Mr. W’ells is doubtless ’within his 
rights in scoffing at the racial prejudices of the time, 
in his scorn of popular notions of superior ” races, 
“ including such types as the Sussex farm labourer, 
the Bowery lough, the London hooligan, and the 
Paris apache,’’ and in his contention that “ no race 
is so superior as to be trusted with human charges,” 
his anticipation of wholesale racial fusions seems to 
involve a serious underestimate of the aesthetic 
instincts. Lastly, although Mr. Wells has keenly 
perceived the spiritual value of a temporary retreat 
from society, it may be doubted whether he does not 
purchase its advantages at too high a cost. The 
solitary voyages of his Samurai would assuredly lead 
to a high death-rate among them, and though one 
type of mind was thereby strengthened, another would 
be unhinged. The rule, in short, seems too rigid 
for the variety, and too cramping for the freedom, of 
man, both of which Mr. Wells is elsewhere anxious 
to appreciate. But Mr. Wells, on the whole, shows 
a wisdom far superior to that of former Utopists in 
not seeking to construct out of the imperfect 
materials which alone the actual can furnish a static 
order which shall be, and if possible remain eternally, 
perfect. He aims rather at laying down the prin- 
ciples of an order which shall be capable of pro- 
gressively growing towards perfection ; and so it may 
well be that in his ideal society men will be less 
reluctant than now to learn from experience. 

F. C. S. S. 


TEERliODYNmiCS. 

Therniodynamik. By Dr. W. Voigt. Vol. ii. Pp, 
xii + 370. (Sammulung Schubert, xlviii.) (Leipzig: 
G. J. Goschen, 1904,) 

Diagrammes ct Surfaces thcrmodynainiques. By 
J. W. Gibbs. Translated by G. Ray, of Dijon, with 
an introduction by B. Brunhes, of Clermont. 
Pp. 86. (Paris : Gauthier-Villars, 1903.) 

second volume of ** Thermodynamik ” deals 
essentially with applications. It is divided into 
two parts, devoted to thermochemical changes and 
thermoelectric changes respectively. Under the first 
heading are included changes of phase of a single 
substance, which occupy the first 168 pages. In this 
connection we have sections dealing with Van der 
Waals’s formula, steam and gas engines, the 
equilibrium of an atmosphere of water vapour, and 
the Hertzian adiabatics. The next chapter deals with 
phases formed of more than one component, the 
properties of binary mixtures occupying about 80 
pages, and those of a system with more than two 
components being treated subst^quently. The part 
dealing with thermoelectric changes contains a good 
bit of introductory matter on electrostatics. In the 
third chapter of this part the properties of black-body 
radiation are discussed at much length. 

The subject of thermodynamics can be defined in 
various ways. In its most restricted sense it deals 
exclusively with the first and second laws and direct 
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deductions from them, in just the same way that 
dynamics deals with direct deductions from the laws 
of motion. But the name thermodynamics is ofi(‘n 
used to include all ijbenomena directly or indireelly 
associated with heat, and it is in a fairh^ broad s(‘nse 
in this respect that Dr. Voigt deals with thc^ sul>jec(. 
A good many of the formuke an^ based mon* or less 
on experiment or reasoning not directly conuecled 
wdth the two laws of thermodynamics- Thus, for 
example, in the chapiter on radiation the only t)i<‘ct^ 
of work which can be regarded as tliermodynami('al 
in the narrower intorpr<‘tation is the proof of the 
equation by which Stefan’s law is deduced from tlu^ 
formulae for radiation pressure. But in acldilicai to 
this we have here a gmiicral discussion of radiation 
based on electrodynamical considerations, W'icai’s 
law, Planck’s law of mixture, and Kirchlioff’s 
theorem. The relation between th<^ bkack radiation 
and wave-length is in no way dcducible din'ctly from 
the first and second laws. 

These examples may be taken as affording soiih' 
indication of the extended scope of the book. Passing 
to matters of detail, thc^ author is to be congratulat(‘d 
on the lucid way in which he clears up many i)oinls 
usually regarded as obscure. We may instances the 
detailed discussion of the thermodynamical jxdtailird 
of a gas-mixture (§ 69), a point which receives scanty 
attention in many books wo have seen. Thci .author’s 
task is made easier by the fact that most of the higher 
applications of thermodynamics deal walh eqitiUhn’uni, 
Now, whether we deduce the conditions of equilibriunt 
from making the available energy a minimum, tlu^ 
entropy a maximum, or by <any otlKa* (‘quival(‘nl hypo- 
thesis, the variation of the function sel('Ct(‘d must in 
general vanish to the first order, so that lh{‘ condillons 
of thcrmod)mamic equilibrium (aparl from slabilily) 
arc dcducible from thc^ (a|uations of rvvvysibic llu*nno- 
dynamics. Very lit^I(^ is s.ald in this book about 
irreversible phenomena, anti this is perhaps forlunalt^ 
owing to the great difficulty of dealing with th<‘s<‘ 
phenomena in a clear and logicjil way. 'flu' kind of 
impression which a beginner is liktdy (o form in 
reading- about irreversible thermodynamics tnay lie. 
exemplified by the following thn‘<‘ apparently 
contradictory statements : — “ Tht^ incn*ast‘ of <*ntropy 
is dQ/T.” Th(‘ (‘ntropy of th(‘ univers(^ Itaids 
to a maximum,” “ For a cyclie irrev(‘rsibl<‘ eycl(‘ 
jdQ/T<o." 

It would be hardly an (‘xaggeralion to asstai that 
whether any statement in irr(•vcrHit)l(^ thernioclynainies 
is right or wrong dt‘p(‘tKls (‘inirtdy on the way of 
looking at it. For exam/de, in 105 u wry link is 
said about irreversible <‘leclrie plx'nonu'na, which is 
doubtless correct according to autlior’s inhaqind- 
ation; but wdiothcr this is th<‘ l)(‘St way of staling the 
case is necessarily a mailer of opinion. 

In connection with tlK^ continuity of the liquid and 
gaseous states, the rule for the? horizontal line in the 
isothermal diagram is deduced from van dor Waals’s 
equation (p. 151), and is not treated as a general 
result. In this method, however, the significance of 
the rule is somewhat lost. The proper condition that 
the rule may hold good is that the liquid and gaseous 



August lo, 1905] 


NA TURE 


339 


states should be connected up in the {p,v) plane by a 
system of curves T= constant, consistent with the dif- 
ferential equation 

and making* y„ equal to th,c specific heat at constant 
volume in the regions which represent physically 
possible states. For the validity of the rule it does 
not matter how the curves are joined up provided that 
the above differential equation is everywhere satisfied. 

The notation may appear somewhat cumbersome, 
but an3^one who tries to express thermodynamical 
formulae in writing* will find it impossible to do so 
clearly and precisely without some such large array of 
s3*mbols. In particular, the use of capital letters 
for the volume, entropv, energy, and other tliermo- 
dvnamic magnitudes of a whole body, and small 
letters for the corresponding magnitudes per unit 
mass, is a very useful convention. The different 
forms of d, S used for differentiations, variations, 
and diminutions arc less easy to follow. If we 
attempt to compare the subject of this volume with 
Prof. Planck’s excellent little treatise, we shall prob- 
ably come to the conclusion that Prof. Voigt goes 
more into elaborate details, while Prof. Planck keeps 
more to the main points. The book now before us 
thus contains the more information about a wide range 
of physical phenomena, but Prof. Planck’s book is the 
easier to read. Neither book can be said to be better 
or worse than the other, as each has its own uses. 

The French translation, which forms No. 22 of the 
physico-mathematical series appearing under the title 
of Scieniia, contains the two papers “ Graphic 
Methods in the Thermodynamics of Fluids ” and “ A 
Method of Geometric Representation of the Thermo- 
dynamic Properties of Substances by Means of Sur- 
faces,” both originally published in the Connecticut 
Transactions for 1S73. accompanied by a short 

notice of Gibbs’s life and works, and an introduction 
by Prof- Brunhes. The latter, giving as it do(*s a 
general and explanatory account of the subject-matter 
of the papers translated, forms a useful addition to 
the book. G. H. B. 


FUNGUS-GALLS. 

Beitrdgc zur pliysiologischen Anatomie der Pilzgallcn. 
By Hermann Ritter von Guttenberg. Pp. 70; with 
4 plates. (Leipzig : Wilhelm Engelmann, 1905.) 
Price 25 . qd. net. 

T he study of galls is never more profitably 
approached than when the mutual inter-reactions 
between parasite and host-plant are considered con- 
jointly. The intimate • connection existing between 
these two, whether the parasite be insect or fungus, 
forbids the divorce of either party, and it is therefore 
a pleasure to come across a work in which this close 
union is recognised, and an endeavour made to ex- 
plain the anatomical changes occurring in , fungus- 
galls from a physiological standpoint. 

In this work the effects caused by five different 
fungi on as many host-plants are described. The 
fungi all belong to separate families, as also do the 
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hosts, and the series is therefore admirably suited for 
generalising the results. It includes Albugo on 
Capsella, Exoascus on Alnus, Ustilago on Maize, 
Puccinia on Adoxa (where, however, no gall-formatioi^ 
arises), and Exobasidium on Rhododendron. 

The constancy of form and complexity of structure, 
characteristic of maii}^ insect-galls, are not found here, 
and the principal changes observable may be briefly 
summarised as consisting of the hypertrophied de- 
velopment of a large-celled, thin-walled parench}*- 
niatous tissue containing very vacuolated protoplasm, 
enlax'ged nuclei, and rich stores of starch or water. 
This is accompanied by an increase in the number of 
vascular bundles, or at least of their elements, and by 
modifications of the epidermis, whilst the assiiiiilator\’ 
and aerating systems generally tend to be suppressed. 

These anatomical changes are, in the author’s 
opinion, mostly due to a change of function which 
the tissues assume under the influence and for the 
exclusive benefit of the parasite. The fungus may 
almost be regarded as a sculptor working with clay. 
It moulds the host-plant at will, forcing it to lay down 
a store house and fill it with food for the tenant’s 
use, forcing the xylem to predominate when water is 
needed, or the phloem when carbohydrates are re- 
quired. Where spore formation is proceeding, 
accessory bundles are laid down to provide the in- 
creased supplies necessary. Here the epidermis is 
weakened so as not to hinder the dispersal of spores, 
there the mechanical tissue suppressed lest the pro- 
gress of the fungus be impeded, while even the 
chlorophyll gi'anules, when present, work in the 
service of the parasite. Everywhere the story reads 
as if the host had become w'holly subservient to the 
will of the parasite; but were the author now lo ex- 
change his brief and act as counsel for the host, he 
might equally well explain many of the changes as 
evidencing an intense effort put forth by the latter 
to overcome the former. A final summing up would 
then be less partial, and productive of still more 
valuable results. 

Here and there the author has obsoi'vcd indications 
of this struggle, and one point to which he directs 
attention is of special interest, viz. the deposit of a 
cellulose cap or sheath around the invading haus- 
torluni or hypha, apparently for the purpose of pre- 
venting its entry. This phenomenon, which, though 
of frequent occurrence, is not generally known, is 
most remarkable in Ustilago Maydis, where the whole 
length of an intracellular hypha in its passage 
through a cell may become enclosed in a cellulose 
tube. Subsequently this tube may become irregularly 
thickened in parts, and then shows distinct stratifi- 
cation. 

The observations I'egarding the behaviour of the 
nucleus — its lobed appearance, occasionally leading on 
to amitotic division, its participation in the formation 
of the above mentioned cellulose sheath, its subse- 
quent decrease in size, the aggregation of the chro- 
matin at the periphery, &c. — are all most interesting, 
'Some of them need confirmation by more exact histo- 
. logical methods than the author seems to have 
employed, before his conclusions can be accepted, e.g. 
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the fate of the nucleus in the epidermal cells of Alniis 
incana, which appears very doubtful. In a few other 
points doubts have also arisen in the writer’s mind 
whether certain appearances described may not have 
been due to imperfect fixation. 

The discussion concerninf^ the attraction which the 
nucleus apparently exerts on the haustoria is reverted 
to in the section dealing with Piiccinia Adoxae, and 
the solution arrived at seems natural and satisfactory. 

Space will not permit us to mention many other 
points of interest which the reader will find in this 
little book, A perusal thereof will, it is believed, 
repay the mycologist, who, even if he doubts a few 
of the facts or considers the conclusions often some- 
what forced, will at all events find the subject treated' 
from a new point of view”, and will thereby gain a 
stimulus for his own researches. 

E. R. Burdon. 


OUR BOOK SHELF, 

Report on the Injurious Insects and other Animals 
observed in the Midland Counties during 1904. By 
Walter E. Collinge, M.Sc. Pp. v + 64. (Binning, 
ham: Cornish Bros., 1905.) 

This is the author’s ' second report. It deals with 
injurious insects and other animals which have been 
forwarded to him by various correspondents in the 
midland counties during 1904. 

The work is not bulky, but contains in its sixty, 
nine pages a great amount of valuable matter, cover- 
ing a wide ground. Its value is enhanced by twenty- 
nine illustrations; many of these are those used in 
the Board of Agriculture leaflets, and some could 
certainly be improved on, such as Fig. 17, the winter 
moth, and Fig. 22, the codling moth. The original 
illustrations are excellent, including those of the goat 
moth, the birch gall mite, crane flies, and yellow 
underwing larvae. Among the most intcre.sting notes 
are those on a supposed new apple mite (Eriophyes, 
sp.) and on carnivorous slugs. 

With regard to the latter, the author tells us that 
living specimens have been introduced into green- 
houses and nursery gardens with very beneficial 
results. This kind of work is most valuable, and we 
hope Mr. Collinge will have a larger supply to dis- 
pose of among nurserymen in future. 

There is a detailed and able account of the pear 
midge (pp. 42-49), but amongst the supposed remedial 
measures we find it recommended “ to deeply trench 
the ground beneath the trees.” This has probably 
crept in by error. The goat moth is treated in a 
short, concise manner, and this paper is excellently 
illustrated with photographs. 

Amongst other fruit pests that the author has had 
reported from the midlands may be * mentioned tht‘ 
apple blossom weevil, codling ixioth, the plum bark 
beetle, winter moth, the currant clearwing, magpie 
moth, and, needless to say, one of the most serious 
pests in Herefordshire, the apple sucker. A few 
short notes are also given on parasitic diseases of 
animals, such as scaly leg in fowls, gapes in poultry, 
and the pig louse. 

In the appendix the use and employment of hydro- 
cyanic acid gas and bisulphide of carbon are dealt 
with, and a general account of insects and the classifi- 
cation briefly referred to. The author divides the 
• Hexapoda into fourteen orders. 

As this report should fall into the hands of practical 
men, we regret to see new generic names are given 
In. the text Scientific names have rather a frighten- 
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ing effect, and^when we keep changing them it makes 
matters worse. Probably it would be better if w<^ 
kept to popular names only in the text of such re- 
ports, and referred the reader to the scientific nanu^s 
in an appendix. The farmcM' and gardener want 
these matters put before them in as simple a w'ay as 
possible. 

We look forward to another of tlu^se reports willi 
pleasure, and hope they will appear annually for the 
benefit of grower and economic zoologist alike, for 
the contents of the pages of the one before us an* 
both scientifically accurate and preeminently practical. 

F. V. T. 

Studies of the Museums and' Kindred Institutions of 
New York City, Albany, Buffalo, and Chicago, 
with Notes on some European Inslitutions. By 
A. B. Meyer. Rep, II.S. Nat. Mus, for 1903. 
Pp. 311-608; plates. (Washington, 1905.) 

Dr. Meyer's valuabl<‘ notes and comments on the 
must'ums of America and Europe an‘ .already familiar 
to our readers by the notices published in our columns 
of the issues of the original German text. Of that 
text the present volume is a translation, revised by 
the author himself, and with all th(‘ original illus- 
trations reproduced, although in some instances on a 
smaller scale. Since the author’s tour of inspection 
was primarily undertaken for the purpose of learning 
all that was to be learnt from American museums, the 
consideration of which occupies by far the greater 
portion of the report, it was only right and proper 
that an English translation of the latter should be 
issued in America rather than in this country, and 
the Smithsonian Institution dc'serves the thanks of all 
interested in museums for the excellent manner in 
which it has carried out its self-imposed task. 

The translation will indeed be fully as acceptable 
in England as it can be in America, for Dr. Meyer 
is an outspoken critic who does not mince his 
opinions, and some of his views with n^gard to tln‘ 
organisation, installation, and conscTvancy of 
museums in this country cannot fail, from this sami* 
outspoken and candid manner, to ha,V(‘ a p<‘nuan(*nt 
value. 

Especially important an‘ his opinions with numrd 
to the deteriorating elTeet of light on the collections 
of recent zoology in the Natural History Museum in 
Cromwell Road. 

‘‘Everywhere in England,” he writes, “the collec- 
tions are exhibited during the entire dav, and it is 
said that this custom must continue, othervuse th<' 
money for expenses will not be. forthcoming. T think, 
however, that this is an error. Tf the ofllcinls them- 
selves were only convinced that the colhM'tions 
intrusted to their keeping are really being injun^d, 
they would be able to impress this fact upon the 
trustees. . . . The public would soon become accus- 
tomed to shorter hours of opening if there were some 
way of making them generally known.” Would 
thev? 

Whether or no we accept all the author’s views and 
criticisms, ther*-' can be no doubt that the issue of an 
edition of Dr. Mover’s “ museum survey ” rn EnHish 
is a matter for all-roimd satisfaction. ' R. T.. 
Notes on Assaying and Metallurgical Laboratory E:y- 
permients. Bv Prof. Rirhard W. I.odge.’ P]), 
vni4-287. (New York: Tohn Wiley and Sou?;; 
London: Chapman and Hall, Ltd.,’ 1904.) Price 
T 25 . fid, net. 

Prof. T.odgk has brought together in this book the 
notes which have b^^en in us(^ for many years by the 
i-hird-vear students in assaying at the 'Massachusetts 
Institute of Technology and part of the notes given 
to fourth-year students. The book may therefore be 
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taken as representing- the teaching given to metal- 
lurgical students in America, and forms an interesting 
study to those who wish to know something of the 
much-praised methods in vogue there. Judging from 
the contents of Prof. Lodge's volume, the methods 
do not differ much from those in use in this country 
and in other parts of the world. The assaying of gold 
and silver ores is dealt with adequately, and there is 
an interesting though incomplete chapter on the 
metals of the platinum group, but the rest of the 
third-year work (the assay of bullion and of copper 
and tin ores) is scrappy and of little value. The notes 
for the fourth-year’s work would also not be of much 
help to students. For example, in the section on 
cleaning mercury, the student is recommended to wash 
away soluble and light material with a stream of 
water, and then to “ decant off water and add a small 
piece of potassium cyanide (poison), which ought to 
clean it nicely.” The author seems to have some 
misgivings as to whether base metals would really 
be removed in this way, but the true nature of the 
problem is nowhere stated, nor are the correct 
methods of purification described. 

In the more valuable part of the book, the assaying 
of gold and silver ores is discussed at considerable 
length. The following differences between the in- 
structions given to the student and those usually given 
in England are noteworthy: — (i) In scorification the 
slags are not cleaned by the addition of carbon after 
the eye of lead is closed. (2) In cupellation, the forma- 
tion of feathers of litharge is strongly insisted on. 
(3) Beads from gold ores are parted by boiling three 
times in nitric acid of different strengths. 

A large number of exact experiments in assaying 
are described, and inferences drawn from them. Such 
work is always useful, but it is better not to put it 
before students until it has been discussed. Some of 
the inferences given can hardly be accepted, such, for 
example, as that the presence of silver does not 
diminish and that of copper does not increase the 
cupellation loss of gold. A word of protest may be 
uttered against the low standard of draughtsmanship 
in the illustrations. The scorifying tongs, depicted 
twice, on pp. 13 and 38, are absolutely startling. 

T. K. R. 

The Pyaclical Photographer, Library Series. Edited 
by Rev. F. C. Lambert. Nq. 18, Gim-hichromcxta 
Printing. Pp. xxiv+64. No. 19, Floral Photo- 
graphy. Pp. XX + 64. No. 20, Portraiture. Pp. 

xxviii4'64. No. 21, Orthochroniatic Photography. 
Pp. XX + 64. No. 22, Figure Studies, Groups and 
Genre, Pp. XX4-64, No. 23, Summer Numher. 
Pp. 64. (London : Hodder and Stoughton, 1905.) 
Price 15 . net each. 

The reputation of this excellent series of photographic 
books is well maintained in the above-named additions 
to this useful library. As in previous issues, each 
volume is the work of numerous authors, and the 
value of the series is that the information is given 
by those who are at work at the various subjects, and 
therefore more practical than theoretical. 

The illustrations, which are very numerous in each 
number, are all of a high order of efficiency, and add 
greatly to the value and utility of the text. The 
editor in each case contributes an interesting article 
on the pictorial work of some photographer of note, 
and those included in these numbers are, in the order 
of the books given above : — Charles Moss, Mrs. 
Cadby, Furley Lewis, Harold Baker, William Raw- 
lings, and F. J. Mortimer. An important feature of 
each of these essays is the reproduction of specimens 
of their work. As practicai handbooks these new 
volumes will be found very serviceable, 

NO. 1867, VOL. 72] 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he midertahe 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature.* 
No notice is taken of anonymous coinmunications.\ 

Exploration of the Indian Ocean, 

Mr. Stanley Gardiner, leader of the Sladen Trust 
Expedition for the exploration of the Indian Ocean 
between Ceylon and the Seychelles, in H.M.S. Sealark, has 
sent me the following short account of the progress of 
the expedition up to the date of writing. The letter is- 
written from the Salomon Atoll, Chagos Group, and is. 
dated June 4. A. Sedgwick. 

Trinity College, Cambridge, August 4. 

“ Wc came on board H.M.S. Sealark on May 8 at 
Colombo. Weighing anchor the following evening we set 
a course for Peros Banhos, the large N.\V. atoll of this 
group, but on the second day out appreciated the fact that 
we were getting in for the commencement of the burst of 
the S.W. monsoon. On May 14 we had reached a latitude 
south of the Maldives, and commenced sounding in view 
of the possible existence of a bank between this group 
and the Chagos as indicated by the soundings taken by 
the German Valdivia Expedition. I may say at once that 
our soundings showed a depth of more than 2000 fathoms, 
between the two groups. T'he depth increases from the 
Maldives and Chagos towards the centre of the passage 
between, but in this position there would seem to be a 
broad flat, extending along the line of latitude with a 
depth of 2000 to 2150 fathoms. Of course both east and 
west the depth probably increases gradually to 25,000 
fathoms or even more, but one obviously cannot build up 
any views of a possible former connection of the Maidive 
and Chagos Banks on such a slender basis. 

“ On our way down we took samples of the sea-water 
and of the plankton (pelagic fauna) at the surface and at 
every 25 fathoms to 150 fathoms, using a wire with a 
heavy weight at the end running over a measuring block 
and clamping on the nets as each 25 fathoms ran out. 
We also took a series of hauls with the Fowler and' 
Wolfenden closing nets, so as to got our wire into trim, 
&c. The weather was dead calm with a moderate swell, 
and generally our results were satisfactory. The Fowler 
net, being opened at a certain depth and then hauled up 
vertically to a lesser depth and closed, seemed more suit- 
able for the conditions prevailing in this region than the 
Wolfenden, which is opened and closed at the same depth, 
being dependent on the drift of the ship, in the absence 
of any deep-seu current, for what enters the actual net ; 
heavy messengers, too, are essential for opening and 
closing the nets. Of course these results on the depth of 
pelagic animals have a value of their own, but our best 
haul froni a collector’s point of view was that of a large 
net, mouth one yard square, length about twelve yards, 
made of strong mosquito cloth, ten meshes to the inch. 
This net we let down on 1200 fathoms of wire and hauled 
in as fast as our winch could take it. Unfortunately the- 
wire became tied up most abominably, but the comparison 
of the contents of the tin with the collections made by 
the Fowler net showed that the net itself must have 
actually sunk to 600 or 700 fathoms. The presence in the 
tin of a series of prawns (one 6 inches long), a cuttle 
fi.sh, and many strong swimming jelly-fish suggests that 
the use of this method of investigating the swimming 
fauna (nekton) of the sea should yi^eld valuable results. 

On May iq we anchored at lie de Diamant, . Peros 
Banhos Atoll, but it became obvious in the next couple 
of days that in the S.E. trade winds now prevailing in 
this region, any thorough examination of this atoll, open 
as it is to the S.E., wmuld be impossible. Accordingly 
we moved on to the Salomon Atoll on May 22, coming 
on shore to camp on the following day, selecting it as 
being of small size (5 miles long by 3I broad) and enclosed 
on all sides, save for one passage to the north, by a 
surface reef. While Cooper and I are collecting the 
marine fauna and flora, and examining the reefs and land. 
Captain Somerville and the officers of H.M.S. Sealark^ 
are making a fresh chart of the, atoll on a large scale, 
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while Mr, Fletcher, paymaster, and Dr. Simpson are 
collecting the insects and land plants. I may say at once 
that the latter are of the type which one would expect 
to find on purely oceanic islands, but their distribution 
'Trom island to island is interesting, as well as their pre- 
ferences for sand or rock, drought or moisture, &c., most 
of the islands having definite zones with their peculiar 
plants. 

“It is really as yet too early to say anything about the 
reefs here, as there arc one or two places which I have 
not yet been able to visit. What strikes one, however, 
very forcibly is the comparative absence of life on them. 
Of course there are in places plenty of corals, but the 
number of species is quite limited. There is a fair number 
of the usual Alcyonaria, but Sponges, Hydroids, and Tuni- 
cates are very few in species and in quantity. Turbellaria 
are very rare, while Molluscs, Echinoderms, and Crustacea 
are few in species and, except certain common forms, not 
numerous. Ptychodera we have obtained, as well as a 
few Sipunculids, but Amphioxus and Thalassenia we have 
not found. At Minikoi in two tides I have brought to 
the camp as great a variety of animals as Cooper and 
I have obtained here working ten tides up to the present. 
Indeed, life here is strictly limited in variety, and, when 
the marine collections have been fully worked up, one is 
inclined to anticipate, even so early, that some definite 
light will be thrown on the distance to which the larvae 
of marine animals can cross the open ocean, on the dis- 
tribution, in fact, of marine animals. The same, too, is 
true as well of the marine plants, nullipores alone being 
common, 

“ I am now endeavouring to work up the physical con- 
ditions of the atoll so as to find, if possible, whether there 
is any physical cause for the comparative paucity of free- 
living animals. I am sending Cooper in the ship to- 
morrow to Diego Garcia, where he will have four or five 
days while she is coaling to examine the land and reefs. 
I remain here, but I hope by the time of his return, in 
about twelve days, to have finished my work and to move 
on to Peros Banhos, while the Sealark is sounding between 
the banks and round the Chagos Archipelago.’’ 


The Problem of the Random Walk. 

I luvE to thank several correspondents for asislstancc 
in this matter. Mr. G. J. Bennett finds that my case of 
» = 3 can really be solved by elliptic integrals, and, of 
course, Lord Rayleigh’s solution for n very large is most 
valuable, and may very probably suflice for the purposes 
I have immediately in view. I ought to have known it, 
but my reading of late years has drifted into other 
channels, and one does not expect to find the first stage 
in a biometric problem provided in a memoir on sound. 
From the purely mathematical standpoint, it would still 
be very interesting to have a solution for n comparatively 
small. The sections through the axis of Lord Rayleigh’s 
frequency surface for n large are simply the “ cocked 
hat” or normal curve of errors type; for w=2 or 3 they 
do not resemble this form at all. For n=2, for example, 
the sections are of the form of a double U, thus UU, the 
whole^ being symmetrical about the centre vertical corre- 
^onding to r = o, but each U itself being avsymmetrical. 
The system has three vertical asymptotes. It would be 
interesting to see how the multiplicity of types for n 
small passes over into the normal curve of errors when 
n IS made large. 

The lesson of Lord Rayleigh’s solution is that in open 
country the most probable place, to find a drunken man 
who is^ at all capable of keeping on his feet is somewhere 
near his starting point ! Karl Pearson. 


Proposed Magnetic and Allied Observations during 
the Total Solar Eclipse on August 30. 

In resironse to rny appeal for simultaneous magnetic 
and allied observations during the coming total solar 

conducted at stations 
practically along the entire belt of totality and 
pL:ticipating.“^® stations, nearly every civilised nation 

f Jff fi, “ splendid opportunity 

or further testing the results already obtained. All those 

NO. 1867, VOL. 72] 


who are able to cooperate are invited to participate in 
this important work. 

The scheme of work proposed embraces the following : — 

(z) Simultaneous magnetic observations of any or all 
of the elements according to instruments at the observer’s 
disposal, every minule fnmi August 29, 22h., to August 30, 
qh., Grccmwich ni(‘an astronomical Lime. 

[To ensure the highest degree of accuracy attainable*, 
the observer should begin work early enough to have 
everything in complete rtjadiness in proper tiiiKi. 
precautions taken in previous eclipse work as explained 
in the journal Terrestrial Magnetism (vol. v., p. 14O, and 
vol. vii., p. 16). It is essential, as shown by past (‘Xperi- 
ence, that the same observer make the readings through- 
.out the entire interval.] 

(2) At magnetic observatories, all necessary precautions 
should be taken so that the solf-njcording instruments will 
be in good operation, not only during the i>ropo.sed interval, 
but also for some time before and after, and eye n'adings 
should be taken in addition whenwer it b(^ convenient. 

[It is recommended that, in general, the magnetographs 
be run on the usual speed throughout the interval, and 
that, if a change in the recording speeid bo made, every 
precaution possibles be tak<‘n to guard against instrumenhil 
changes likely to aff(H't the continuity of the base lines.] 

(3) Atmospheric ehiclricity observations should h(* made 
to the extent possible by the observer’s (‘qui{)m(‘nt and 
personnel at his disposal. 

(4) Meteorological observations in accordance with tlie 

observer’s cquipriuint should be made at conveni<?nt periods 
(as short as possible) throughout the interval. It is 

suggested that, at least, temperatures be read every fifth 
minute (directly after the magnetic reading for that 
minute). 

(5) Observers In the belt of totality are requested to 

take the magnetic rLMcling every fifteen seconds during 
the time of totality, and to read temperatures as fn'quenlly 
as possibU^. 

((5) At those stations where the normal diurnal variation 
cannot be obtained from self-recording in.strumenl-s, if is 
desirable to make th<'. nct'essary observnUhms for Ibis pur- 
pose on ns many days as possible b(‘fore and after tin* day 
of the eclipse, and to ext(*iul fhrs interval of ol)S(*rvations 
given above if conditions p(*nnif. In g^m^^raI, Ihosr* who 
will have self-recording insl'ninu'nfs have de<‘i<hMl to run 

them for at least eight tlays ln‘for(‘ and afl«‘r I Ik* dny of 

the eclipse. 

It is hoped that ohsc'rvtu's will s(‘nd full r(‘))oi*ls of i licit- 
work to me as soon as possible for incorporation in (he 
complete monograph on this suhjeci: to lx* puldislicd by 
the Carnegie Institution of Washington. 

1-. A. 

Department 'I'errestrial Magni'tism, (,;arn<*gi<^ 

Institution, Washington, D.C., July 15. 


British Fruit Growing. 

In your remarks on p. 297 (July 27) on the abovi* sub- 
ject, you mention “the diversity of yield from farms in 
the same neighbourhood . . . due presuma'hiv to diffin*- 
ences of shelter and aspect.” It is a n'lnarkahh* thing 
that, so far as I know, nothing has <‘V(*r Ixxm dom* to 
find out and publish the most suilahh* localilii's, as regards 
soil and climate, for orchard planting. It i.s a imcislion 
of very great ^comph‘xity, and can only l)e dealt with 
properly by ofiicials appointi'd for Hud: ’purpose; but its 
importance in fruit ciiKun* is so (divious that a considcT- 
ablo expenditure would be well repaid. I'ew pi'ooh* liavi* 
any idea of Hk* great climatic differences in localities 
within even a few hundreds of yards! 

This house is on the .south slopr* of (he hmg range of 
Lower Greensand hills which runs ])arall(d wilh the* (.Ihalk 
range the whole length of Kf^nt from W(‘st to east. At 
this point the slope risc.s steeply from 200 fe(‘t above 
sea-Ievel to 500 feet, my house being about 3C0 feet. I 
have carefully observed the effi'cts of frost, for the 
last SIX years, and it appears to jne that the variations 
in temperature in the v<*rtical limits mentioned ar(j much 
peater than would b(^ expected. Up to the* 400-feet con- 
tour line the climate is singularly equable, which is nreved 
not only by daily thermometrical observations, but by the 
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fact that such tender plants as Cistiis piirpiircus, Lam., 
Chciranihus mutahilis, L’H6rit., and many others have 
survived the last six winters unprotected ; while large 
bushes of Laurustinus, Eiionymiis japonicus, bay, &c., 
wen-i evidently little, if at all, injured by the terrible 
winter of 1S95. Yet, even within the limits of my own 
grounds, with a rise of only 35 feet up to the 400-fcet 
contour lino, there is a marked difference of climate. On 
November 27, 1904, in the upper part of the garden, 
dahlias planted within 4 feet of a high wall facing south 
were blackened by frost, while in the lower garden those 
in the open border were uninjured. 

The difference between the climate of this place and 
the Public Gardens at Maidstone is fairly shown by the 
following comparative statement, the temperatures from 
the latter having been taken when I chanced to pass the 
place where they are put up, and therefore not selected : — 


May IT, 1904 

Max. in 
shade 

Ulcombe... ... 

50*0 

Maidstone 

56*0 

May 28 tD 30, 1905 

Ulcombe, 28th 

67*6 

,, 29th 

70-6 

,, 30th 

Maidstone, 2Sth 

76*0 

76*0 

29th 

81 *0 

30ih 

85 *0 


Min. in 
shade 

39'S 

38-0 

47*5 

57*0 

52*0 

43*0 

50*0 

50*0 


Min. on 
gras.s 


Kange 
in shade 


35 ‘5 (corrected) 10*5 


30 O 

43 '8 

44 'S 

48 o 

39 'O 

42*0 

42*0 


18 -O 

20*1 

13*6 

24*0 

37*0 

39*0 

43*0 


. 1 he maxima in both cases are those of the previous 
day. Maidstone is seven miles from here, and lies in 
the^ valley of the Medway. 

. ■ Yet, in spite of the fact that the thermometer, even on 
the grass, has not been below 32° since April 3,^ we are 
no better off for apples than our neighbours ! The apples 
did not begin to flower until tlie end of April, so some 
other cause than frost must be found to account for the 
bad crop. This is an example of the diflicultics of the 
question ; other complications are the nature, mechanical 
and chemical, of the soil ; period of blooming of 
different varieties of the same fruit; shelter from the 
generally prevailing cold winds in spring; &c. Still, some 
effort should be made to ascertain the conditions under 
which, on an average of years, the best crops can be 
obtained, and so avoid the waste of time, money, and land 
that has been incurred in hundreds of inslance.s by plant- 
ing orchards in unsuitable localities, while hund'reds of 
acres of suitable land are used for corn and other crops 
that would grow as well elsewhere. 


Alfred O. 'Walker. 

lucombe Place, near Maidstone. 


Islands for Weather Forecasting Purposes. 

In Nature for June i is a very suggestive article by 
Dr. Lockycr under the above heading, ‘in which specific 
reference is made to the meteorology of Western Australia. 
It is becoming increasingly evident 'that the Indian Ocean 
and its neighbouring continents form one of the most 
interesting fields in the world for the study of meteor- 
ology, and as the officer-in-charge of an important section 
of this region I am most anxious to assist in this study 
in any way possible. Our progress will be slow if we 
start with incorrect theories, and my present object is to 
point out the probable inaccuracy of a few of the funda- 
mental concepts, and to indicate briefly a few of the 
ob.served facts which seem to have a bearing upon the 
whole matter. 

There is little or no rain in Perth of a monsoonal 
character. The wettest months are May, June, July, and 
August, during which time the prevailing wind.s are not 
from the S. or S.W. Rain is almost alwavs associated 
with the passage of a low ” along the 'south coast, 
setting in with t;he wind at N. or N.W., and finishing 
when the wind veers to S.W. and S. 


There is a tendency throughout the year for the wind 
to alternate from the eastward during the forenoon to th 
S. or S.W. in the afternoon. This is most marked in th 
summer months, when the prevailing feature of the weathe 
1 Vet severe frost with great damage tj crops in the Dartford, Roebeste 
and Ho-t districts; also at Maidstone and Seven »aks on May 22-Q 
teported in the /\eni Me^seng^cr of May 27, 
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map is a “high” stretching along the ocean south of 
our coastline. How far south or west this extends I 
cannot say. The prevalence of southerly winds in the 
.summer time is probably due to this anticyclonic area, 
and Fig. 2 on p. iii is therefore somewhat misleading. 

As the sun moves north the high pressure follows it, 
and in June and July forms a belt across the centre c?f 
Au.stralia. It is, however, constantly on the move from 
west to east. A “ high ” will gencrall}^ during these 
months strike the west coast about, or to the north of, 
Perth, and gradually work across to the eastern States. 
As it passes our wind sets in strongly from the eastward, 
gradually veering more northerly. By the time the 
“ high ” reaches, say, Adelaide, our wind is N.N.E., the 
isobars are running nearly parallel to the west coast, and 
we are looking out for a “ low ” to approach from the 
ocean. As a general rule, the “ low ” is first heralded from 
Cape Leeuwin, the extreme S.W. corner of Australia, but 
rain sets in with a N. and N.W. wind all along our west 
coast as far as the N.W. cape. It is heaviest in the 
extreme S.W. The “ low ” generally passes south of 
Cape Leeuwin and across the bight to Tasmania. So 
long as our wind, and especiall}* that at the Leeuwin, has 
any northerly component, we are pretty certain to have 
more rain, but as soon as it reaches W.S.W., and especially 
S.W., we anticipate clearing weather. 

Whence these “ lows ” come before they reach us is 
therefore a question of great importance. I believe the 
usual theory upon this point is incorrect. That is, that 
these “ lows ” are northerly extensions of the Antarctic 
low-pressure bolt, which sweep past the Cape of Good 
Hope, and after the lapse of a few days reach Cape 

Leeuwin, and so travel along the south coast of Australia. 

I think this is incorrect for several reasons. In the first 
place, I have endeavoured to trace notable storms either 
forward from the Cape to Australia, or backwards from 
Australia to the Cape, and have not been able to find 

any connection whatever. Secondly, from theoretical con- 
siderations, a rotating body of air in the latitude of the 
Cape would possess a sufficient southerly component to 
its motion of translation to carry it well south of Australia. 
Thirdly, ’ the more direct evidence staled in the next 
paragraphs. 

During the summer months, January, February, and 
March, there is a class of storm which strikes our N.W. 
coast and then travels across the State in a S, or S.S.E. 
direction, emerging in the Great Australian Bight, and 

travelling thence in an E.S.E. or S.E. direction towards 

Ta.smania. Before striking the N.W. coast it can some- 
times be traced from the extreme north of the Slate moving 
towards the S.W., down the coast, but keeping well out 
to .sea, then gradually recurving, and striking the coast 
about lat. 20°. The existence of this class of storm and 
its approximate path is now beyond doubt, though until 
recently it was ignored in practical Australian meteor- 
ology. I think, however, it would now, be safe to’ say 
that it dominates the weather of at least the western and 
southern portions of Australia during the summer months, 
though on account of the paucity of stations in its track 
our knowledge of the various conditions is at present 
elementary. It is important to bear in mind that the study 
of Western Australian meteorology is in its infancy. Not 
until the last few years was the importance of this class 
of disturbance recognised, and therefore any theories which 
had been formed require to be modified. During the last 
two years evidence seems to me to be accumulating that 
this particular class of storm persists throughout the year, 
and is, in fact, the dominating influence in Australian 
meteorology. If this, be so, it can easily be seen how 
profoundly older theories are affected, and* how necessary 
it becomes to make a fresh start. 

Even during the summer the disturbances do not all 
follow along the same track. Sometimes they strike the 
coast near or even south .of the N.W. cape, and 
occasionally they just miss the coast, but can be traced, 
following it down, but keeping out to sea, and eventually 
rounding Cape Leeuwin and behaving like an ordinary 
winter storm. It is this latter path to which I wish to 
direct special attention. 

In the winter, as a general rule, the first intimation of 
an approaching “ low ” is obtained from Cape Leeuwin, 
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and the storm centre invariably passes to the south of that 
spot. It was but natural, therefore, to suppose that the 
storm came from the W. or W.S.W. of the Leeuwin, and 
the winter and summer disturbances have been regarded 
as two distinct varieties. Within the last two years, how- 
ever, circumstances have been noted which seem to show 
Ichat there is no real distinction between the two. In 
.July, 1904, I first directed public attention to the fact that 
certain of our winter storms could be distinctly traced 
down the west coast, affecting N.W’. districts first, and 
then travelling in a S. or S.S.E. direction. I have gone 
somewhat fully into this matter in my “ notes ” on the 
climate of Western Australia for the month of July, 1904, 
and when once the fact has been indicated it becomes easy 
to find numbers of cases when winter storms can be seen 
to have a considerable southerly component of motion. 
Only a few days ago, for instance, a disturbance struck 
the N.W. coast in about lat. 20®, and travelled in a S.E. 
direction across the State, giving rain just along the fringe 
of our most eastern settlements, probably much heavier in 
the interior desert, and causing a heavy downpour in 
South Australia from the centre to the south coast. Again 
on May 20 a disturbance approached the N.W. cape, 
causing rain there, next day being definitely located in the 
ocean a little to the S.W. of Perth, and certainly consider- 
ably north of Cape Leeuwin, then continued to travel 
down the coast, rounded the Leeuwin, and behaved thence- 
forward just like any other winter disturbance. 

There is, therefore, plenty of evidence that “ lows ” do 
travel down the Indian Ocean, even in the winter months, 
in a southerly or S.E. direction towards Cape Leeuwin, 
and probably all, or nearly all, of our storms come in this 
way. If this be so, the charts on p. ixi are misleading. 
Our rain certainly does not come mainly with a S.W, or 
S. wind, nor is there (probably) any stationary “ high ” 
as marked. Instead there is a series of “ highs ** moving 
towards our west coast, broken up by a series of lows,” 
which pass between anci make for the extreme S.W. corner 
of Australia. The weather which we specially desire to 
predict comes with these ^Mows.” Several things follow 
from this. One is that the Amsterdam and "St. Paul 
Islands are far too much to the southward to be of any 
use to us for practical forecasting purposes, though a few 
years’ records from there would be exceedingly valuable. 
Another is that Dr. Lockyer’s theory about the S.E. trades 
and S.W. monsoon require.^ some modification, though 
it is very probable that the Indian and Australian 
weathers are inter-dependent and require to be studied 
together.^ A third is that Sir John Eliot’s proposal for 
an Empire study of meteorology ought to bo acted upon 
as soon as possible, and all our observations coordinated 
to some definite purpose. A fourth is that, failing this, 
Australian meteorologists ought to make every effort to 
bring about the establishment of a central Australian 
bureau for the study of scientific meteorology, as recom- 
mended at the recent conference held in Adelaide. 

r, W. Ernest Cooke. 

Ferth Observatory, Western Australia, July 3. 


DUTY-FREE ALCOHOL. 

T_TOW far the trade in synthetic colours and fine 
_ chemicals has been lost to the country through 
the heavy customs restrictions placed upon the use of 
alcohol is a question which has been agitating manu- 
facturers for many years past. On the one hand, we 
arc told that the entire chemical trade has been 
diverted from our shores because of the high cost of 
alcohol ; on the other, that the alcohol question has 
very little to do with the matter. After the agitation 
tor the use of duty-free alcohol had been going on 
for some years, and^ owing to its increasing intensity 
^d to the pertinacity of a few, the Government in 
the autumn of last year appointed a departmental 
evidence in order to find out 
whether the high duty ori alcohol really was the 
factor which caused the practical extinction of the 
aniline dye industry and accounted for our inability 
to found an industry in fine synthetical products. The 
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committee commenced lo take evidence on November 
8, 1904, and finished on February 17 of this year. 

More is heard about the loss of the synthetic colour 
trade to the country than about the loss of any other 
Industry, or about the failure to establish now indus- 
tries which flourish on Continental or American soil. 
The loss of the coal-tar colour induslry is variously 
ascribed to incompetence; on the part of oLir manu- 
facturers and their failure; lo n;aliso the; importance 
of employing — and paying for- -highly traineid scien- 
tific chemists, lo our patent laws, to trade protection 
abroad, and to the excessive cluty charged upon 
alcohol in this country. The report with which we 
are at present dealing has to do with the last question 
— duty-free alcohol: A careful perusal of the ques- 
tions to -and the answers of the witnesses before the 
commission, which included most of the well-known 
names in the coal-tar colour industry in this country, 
does not convince one that this special indiKstry has 
been lost to the country owing to the high cost of 
alcohol. 

The amount of alcohol used at the present day for 
preparing the dyes is not very large. At oik'. time 
many of the dyes were sold as alcoholic c.x tracts, and 
alcohol was somewhat largely used in the pn‘i)aration 
of the products. Since the introduction of the azo 
dyes, however, alcohol is not nearly so largely em- 
ployed as formerly. There are, indeed, certain dyes 
in which the methyl or ethyl radical is introduced 
during the process of manufacture, and these require 
the employment of methyl or ethyl alcohol in their 
preparation, and, of course, in this case the alcohol 
cannot be recovered ; for example, the dyes in 
which dimethyl aniline is the starting product. 
British manufacturers who desire to make these 
colours import all the dimethyl or diethyl aniline 
from abroad. It came out, however, in the evidence 
that one large aniline dye company which desired to 
manufacture dimethyl aniline obtained Government 
sanction to employ methyl alcohol mix(;d with one- 
twentieth of t per cent, of mineral naphtha—** a con- 
dition which the company stated would suit their pur- 
poses.” Although from tin; cvid(;ncc; btTore the com- 
mission it appeared that (hen; wfis “ a substantial 
profit to be made upon tlu; manufacture of dimethyl 
aniline,” for .some reason or other it was never 
manufactured. 

Reviewing the evidence of thi; dilTorcat persons con- 
nected with the coal-tar dye industry, one is brought 
to the conclusion that, although the high price of 
alcohol has militated against the succe.ss of the in- 
dustry, yet there are other even more potent factors 
which have prevented the industry being successful. 
Manufacturers, with a few isolated exceptions, have 
not even been successful in meeting Continental com- 
petition in dyes which do not require the use of 
alcohol. Prof. Green probably came very close to 
the truth when he said, in reply to a question as to 
whaf he considered the cause of the decline of the 
coal-tar colour industry : — 

They (the manufacturers) did not realise the 
great importance of research; the great importance 
of theory. They expected to see an immediate result 
from experiments, and. if they did not get an imme- 
diate result they con.sidered that th(;y were wasting 
their money. They did not employ a sufficient num- 
ber of research chemists, and they did not pay those 
research chemists they had to encourage thcnV to re- 
main. . . . There may be other contributory causes* 
such as the patent laws and this question of the spirit.” 

There seems to be a strong consensus of opinion 
that in the xylonite and gunpowder manufactory 
leave to use pure alcohol is much to be desired. 
Xylonite when made with methylated spirit is in- 
clined to darken, and there is thu.s a difficulty in 
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making materials which should be white or ivory 
coloured. 

In the gunpowder manufactory, if pure alcohol were 
used to dehydrate the material the dangerous drjdng 
process by heat could be done away with, because 
the material moistened with alcohol can be directly 
placed in the mixers containing acetone, &c., the 
moistness due to alcohol not interfering with 
the process of manufacture, whereas that due 
to water is harmful. For making so-called con- 
densed ” powders which are totally dissolved in the 
solvent the action of methylated spirit is objection- 
able; as one of the witnesses stated, “you cannot 
control the surface of the , grain with a methylated- 
ether mixture in the same way that you can with a 
pure alcohol-ether.” To a large extent the lack of 
initiative on the part of British powder nianufac- 
turers may be indirectly attributed to the high cost 
of alcohol. Some lacquer manufacturers and users of 
lacquers state that lacquers made from pure alcohol 
are very much superior to those made from melh}"!- 
ated spirit. Mr. Bagley, the witness trom Messrs. 
Samuel Heath and Sons, the largest brass-founders in 
the world, stated that, although they are easily able 
to compete with Continental manufacturers so tar as 
their brass ware is concerned, their goods arc often 
not acceptable because of the want of durability and 
finish of the lacquering. The lacquer costs some- 
thing about 45. per gallon, but they can, by paying 
22$,, obtain a lacquer made with absolute alcohol, and 
this is as good as the best foreign lacquer. The wit- 
ness said he was asfliiamedi to have to confess that 
they could not obtain the fine finish which the 
Germans produced, and, as regards the French 
importers, they absolutely refused to take lacquered 
articles, but bought them unlacquered and finished 
them themselves. This witness was of the opinion 
that the foreign lacquers were made with pure 
alcohol, but it was subsequently pointed out by the 
chairman that even abroad it was denatured. On 
the other hand, Mr. Gardiner, the manager of the 
firm of Messrs. A. Lambley and Sons, said that they 
not only could make lacquers as good as Continental 
manufacturers, but that they had a large export trade 
find had no difficulty in meeting Continental compe- 
tition ; they very rarely used pure alcohol for making 
lacquers. 

From the extremely contradictory evidence of these 
two witnesses it would appear that it is more a 
matter of method or knack in the manufacture than 
of methylated or pure alcohol which determines the 
quality of the lacquers. 

There seems very little doubt but that the manu- 
facture of fine chemicals and synthetic perfumes is 
considerably interfered with owing to the British 
manufacturer not being able to use duty-free alcohol. 
When methylated alcohol is employed for crystallising 
the substances there is invariably a peculiar and dis- 
agreeable odour attending the finished product. But 
if the manufacturer, in order to get over this diffi- 
culty, employs duty-paid absolute alcohol, the in- 
creased cost of manufacture is prohibitive. It was 
stated in evidence, for example, that with regard to 
the manufacture of phenacetin “ the duty on the 
spirit would come to 140?. on looZ. worth of the article 
as imported,” 

Chloral hydrate is another substance which cannot 
profitably be made in this country. In the manu- 
facture of ether from methylated spirit Mr. David 
Howard stated that “ if we might have pure methyl 
alcohol and pure ethyl alcohol, it would be a beautiful 
thing to make ether of. But the result of the ketones 
and ‘other bodies in it is that the sulphuric acid gets 
in a most horrible mess, and we get abominable com- 
pounds which I have never been able to excite the 
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interest of any chemist in yet; but the}’ are a very 
great disadvantage.” 

Those connected with the motor-car industry and 
the use of alcohol for motor engines in place of petrol 
seemed to consider that very much better results can^ 
be obtained with pure alcohol than with methylated 
spirit. A perusal of the evidence leads to the con- 
clusion that further experimenting in this direction 
would be advisable. One is certainly inclined to the 
opinion that the presence of bases would be harmful,, 
as these would probably on combustion be converted 
into products which would corrode the metal work. 
Of course, if alcohol is to be employed for motor pur- 
poses it would of necessity require to be denatured, 
because it would then be sold in large and small 
quantities at every little oil-shop in the kingdom. If 
motor-engineers wish to build alcohol engines they 
will have to experiment with all sorts of denaturants', 
and, doubtless, the excise authorities would aid them* 
in their endeavours. 

In reading through the report one is struck by the 
repeated reference which is made to the relative cost 
of pure diity’^free alcohol in the United Kingdom and 
in Germany; British manufacturers do not seem able 
to compete in the manufacture of alcohol with their 
German rivals even when working under equal con- 
ditions. Further, it is a well-known fact amongst 
chemists that it is practically impossible to get really 
good absolute alcohol of British manufacture- It is 
a remarkable fact that traces of impurities which one 
can barely find by analysis interfere very much with 
the smooth working of reactions. in ■which alcohol is 
employed. This fact came out again and again in 
the evidence of witnesses before the committee. 
Those on the committee who were there to look after 
the interests of the excise endeavoured with great 
skill to shake the evidence on this point, explaining 
that if the quantity of an impurity was only a fraction 
of a per cent., it’ surely could not possibly cause all 
the mischief attributed’ to it. The invariable reply 
was, tho product when made with absolute alcohol 
has such and such properties, but it is either im- 
possible or a matter of extreme difficulty to obtain the 
same results with methjdated spirit. 

On the other hand, in a good many cases it ap- 
peared that sufficient experimental work had not been 
tried. Methylated spirit had been condemned for 
manufacturing this or that article, but little or no 
attempt seemed to have been made to try spirit de- 
natured in other ways or to try the u.se of other sol- 
vents. By the Act of" 1902 manufacturers were allowed 
to suggest other means of denaturing the alcohol, 
and in some cases at least the excise^ authorities had* 
been very willing to aid them in their efforts. As a 
.matter of fact, in manufacturing operations in Ger- 
many it is rare for absolute alcohol to be employed, 
the alcohol generally being denatured in a way which 
suits the particular manufacturer. Of course, where 
the use of pure alcohol is absolutely necessary the 
German has a much lower excise duty to compete 
with than the British manufacturer. That excise 
restrictions, the high duty on alcohol, and a consider- 
able amount of red tape" have, in some cases, made 
the manufacture of certaiq products — so as to com- 
pete with the foreign manufacturer — almost an im- 
possibility there can be no doubt. But why that 
should hinder British manufacturers who manufac- 
ture products in which alcohol is not emploj^ed it is 
not easy to see. 

If instead of calling in an outside “ expert ” (?) 
when an emergency arises the manufacturers were 
to employ a certain’ number of well-trained chemists, 
men who, after being, on the staff for a short time, 
should be far and away superior to outside experts, 
there is but little doubt that fewer emergen cie*" ’"'■ould 
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arise and that a progressive and ever-improving oon- 
cern would be the result. There was a great deal 
in what Dr, Nichols said in his presidential address 
to the Society of Chemicnl Industry — the quotation 
i^s from memorj' — ‘‘Never put up duplicate plant; no 
plant is so perfect that it cannot be improved ; after 
a plant has been in use a short time certain points 
in which it may bo improved are sure to be dis- 
cot'ered. 

So if we are to compete with foreign competition 
no process should be worked year after year by rule 
of thumb, otherwise manufacturers will hiid their pro- 
duct being pushed out of the market by a similar but 
improved product in which the brain has been the 
motive power for the thumb. 

It is very much to be hoped that now that the 
matter has been thoroughly threshed out the Govern- 
ment will step in and — while safeguarding its own 
interests and the sobriety of the workers — it will 
aid manufacturers by all means in its power by 
enabling them to use a class 
of alcohol which will be suit- 
able to their special needs. 

F. Mollwo Pkrkix. 


ample recognition is given to A. G. Bain, the father 
of South African geology, and also to Stow, More 
recent workers cannot complain that Iluar investi- 
gations have been iKjglectcd. 

The book is clivid(‘cl into Hvt* j)arls. Part i. d(sals 
with th<‘ (insKarroo rocks, in which those of southern 
Cap(‘ Colony ar<^ d(‘scril)(‘d in section i., and thosi^ of 
northern^ Crqx^ ('olony, th(^ Transvaal, ike., In 
s(‘ction ii. This s(‘paration into scrlions b(H'om(\s 
necessary owing to th(^ want of similarity in llu* 
succession of the* pro-Cape rocks in the two n,‘gions. 

The authors naturally give somewhat mc^ro space 
to the sequence in the Transvaal, more c'.spticially to 
a description of the upper division of the Wilwaters- 
rand system, which includes the famous “Banket.” 
It is interesting to find that the stratign,i])hical posi- 
lion and agc‘ of this well known ck^posit nan.ain un- 
solved, (except that the authors consicha* age to b<^ 
vastly iK^wcu' than tlu^ Archman roi'ks and gn^atly 
(•IdiT than lhi‘ 'fable Mountain Sfmcistone. 


' THE GEOLOGY OF 
SOUTH AFRICA.^ 
nr OWARDS the end of last 
■*’ century it appeared as 
if England had lost her well 
earned supremacy in geologi- 
cal research in Africa, In 
Germany, elaborate treatises 
dealing sometimes with her 
own African colonics exclu- 
sively, and sometimes with 
that of neighbouring British 
territory, monthly and almost 
weekly appeared. French 
geologists, too, produced 
ess«iy after essay on their 
African colonics and pos.ses- 
sions. Meanwhile, England 
was apparently content to lag 
behind. 

It is fitting that the visit of 
the British Association to one 
of our most famous and most 
remote African colonies thi.s 
year should witness the publi- 
cation of two geological 
works, of the highest scien- 
tific standing, written by our 
own countrymen. Early this 
year the comprehensive treatise by Mr. A. W. Rogers 
on the geology of Cape Colony made its appearance. 

nionths . later, we have presented to us 
the philosophic rdsumi of the geology of South Africa 
Messrs, Hatch and Corstorphine. 

Both volumes supply a long-felt want. In their 
method and conciseness both are equally British. 

In a work ^eating with the richly metalliferous 
regions of, the Transvaal it might have been expected 
that questions of economic interest would occupy 
many pages. It is an agreeable surprise to find that 
if c^se. On the contrary, the geology 

^ Africa IS here described in a thoroughly 

scientific manner, clearly and concisely worded. All 
essential details are brought within a compass of 312 
pages of text. ^ 

In' the opening chapter, on the history of research, 



Fig- I.— Contorted Band, Hospjtal Hill Slate, Show Yard, Johannesburg. From “The Geology of 

' and G, S. Corstorphine. 


iiu, jcaubpitax oaow i 

South Africa,’' by F. H. Hatch s 
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The complicated nature of the stratigraphy of South 
Africa, other than that of the penin.sula, will be 
gathered from the following tables 


North of Cape Colony 
Dwyka Conglomerate 
Unconformity 
Matsap Serie.s 
Uncoufonnity 
Griqua Town, 
Campbell Rand and Keis 
Series 

Unconfoi mity 
Volcanic Series 
Uiconfoi mity 


Transvaal 

Dwyka Corjglomerate 
Unconformity 
Waterberg Series 
Unconformity 
Pretoiia Seiios 
Dolomite and Black Reef 
Series 

Unco) for mity 
Venfersdorp Series 
Unconformity 
Witwatersrand S( ries 
) Uiconfonniiy 

Namaqualand Series | Swaziland Series 

This table opens up a vista of infinite possibilities. 

1 he Karroo rocks arc adequately dealt with in 
part ii., but in this and elsewhere Rhodesia, 
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Bechuanaland, and Natal receive scant notice. The 
coastal system, including" the Uitenhage and 
Umtavuna Cretaceous rocks, profusely illustrated 
with typical fossils, occupies part iii. 

The superficial deposits, somewhat summarily dis- 
missed, form a separate chapter. Many of the 
interesting problems connected with them are not 
even hinted at. A classification b}’ chemical compo- 
sition is adopted. 

The igneous and volcanic rocks, which take so 
large a share in South African stratigraphy, arc de- 
scribed in connection with the systems with which 
they are more intimately associated. 

Part iv. briefly discusses the igneous I'ocks of 
doubtful position. Too much space has here been 
allotted to the diamond-bearing deposits. 

Part V. discusses the correlation of the South African 
strata. It contains much information guardedly^ ex- 
pressed. This portion possesses the almost unique 
virtue of stating the arguments in favour of the corre- 
lation adopted by the authors. Few geologists will 
now dissent from the view that the Witwatersrand 
series is older than the Table Mountain Sandstone 
and newer than the complex of rocks termed Archaean. 

Latter-day geologists will miss a chapter on struc- 
tural and dynamical geology. The authors, and 
many will no doubt agree with them, hav^e eschewed 
the problems entailing the use of modern physio- 
graphical and dynamical terminology. In dealing 
with rocks and fossils they have, however, 
occasionally been compelled to drop into technical 
language. Thus we met with Cardium . hullen’- 
nezitoni, Eriphyla rupert-jonesi among fossils; ylvXe 
among minerals and rocks several of those mentioned 
wordily lengthen out what^ to the g'cneral reader, 
would otherwise be a welcome page. 

The authors have certainly succeeded in their 
self-imposed task to correlate and .systematise the 
valuable results of both olficial and p’rivfite work,” 
Thev are right in considering that what wo know of 
South African geology lacks coherence. The best 
efforts, such as that of the authors, must for a long 
time be regarded as tentative and by no means final. 

The volume is profu.sely and admirably illustrated 
with photographs of scenery and rock sections. Two 
coloured geological maps accomp.any the text, on(‘ 
of South Africa between Bechuanaland and the east 
coast and the Transvaal and the south coast, and one 
of the Transvaal. It is to be hoped that the half- 
mourning adopted for the Karroo system will not be 
perpetuated. Economically it is false; artistically it 
is ruinous. W. G. 


NOTES. 

The meeting of the French Association for the Advance- 
ment of Science was opened on August 3 at Cherbourg 
under the presidency of Prof. Giard. 

We regret to learn that Prof. L, Errera, professor of 
botany in the University of Brussels, and member of 
the Royal Academy of Belgium, died on August i at 
Uccle. 

We understand that the editorship of the “ Fauna of 
British India,” rendered vacant by the death of Dr. 
W. T. Blanford, ’ has been offered by the Secretary of 
State for India to Lieut.-Colonel C. T. Bingham. 

A Reuter telegram from Rio de Janeiro says that the 
Latin American Scientific Congress was opened on 
August 7, delegates from all the South American Republics 
being present. 
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The sixth International Congress of Criminal Anthro- 
pology is to take place in Turin on April 26 next under 
the presidency of Signor Bianchi, Minister of Public 
Instruction. 

Prof. Ronald Ross and Prof. Boyce, of the Liver- 
pool School of Tropical Medicine, will sail for New Orleans 
on Saturday to assist in dealing with the epidemic of 
yellow fever in that city. 

We regret to see the announcement that Mr. xAlexander 
Bell, father of Dr. Alexander Graham Bell, and an active 
worker in educational science, especially in relation to the 
study of deaf-mutes, died at Washington on August 6. 

Mr. Christopher Heath, Emeritus professor of clinical 
surgcTV in University College, London, and a former presi- 
dent of the Ro5'al College of Surgeons of England, died 
.suddenly on Tuesday, August 8. Air. Heath was the 
author of several standard works on surgical subjects. 

The Amher.st College expedition for the observation of 
the eclipse of the sun on .August 30 has departed for 
Tripoli, where the instruments will be mounted on the 
edge of the desert. The members of the expedition arc 
Prof. David Todd, Airs, and Miss Todd, and Mr. E. A. 
Thompson, and their attention will be chiefly devoted to 
the photography of the corona and of intra-AIercurial 
planet regions. 

The Treasury has renewed for a further period of five 
years the annual grant of 500?. to the British School at 
Athens. The promoters of the movement hope that an 
influentially signed petition for a .similar grant to the 
British School at Rome may be also favourably considered. 

Prof. Guido Cora informs us that the earthquake dis- 
turbances registered at the Pola Hydrographic Station on 
July 23 (see p. 298) were also recorded at the Osservatorio 
Ximeniano of Florence at 3.50 a.m. on the same date, 
i Father Guido Alfani, from an examination of the seismo- 
grams, oxpre.sscd the opinion that a severe and protracted 
earthquake must have taken plac(i at an e.sti mated distance 
of about 6800 kilometres (4225 miles). 

We notice with regret the death on July 26 of Prof. 
Bichat, dean of the faculty of .sciences at the University 
of Nancy. Prof. Bichat was also director of the Electro- 
technicjil Institute of Nancy, and took a very active part 
in all efforts for the improvement of secondary and higher 
education. 

The research fellowship in chemistry offered by the 
Worshipful Company of Salters, and tenable in the re- 
search laboratory of the Pharmaceutical Society, has this 
year been awarded to Aliss Nora Renouf, who has been 
engaged in research work for the past two years in the 
society's laboratories. The Salters' fellowship is of the 
annual value of lool, and was founded with the view of 
encouraging the application of the newest methods of 
scientific chemistry to the elucidation of pharmacological 
problems. 

The International Congress of Anatomy was opened in 
the morning of August 7 at Geneva. Three hundred re- 
presentatives of the principal universities of Europe and 
America were present, including office-bearers of the five 
great anatomical associations of Great Britain, France, 
Germany, Italy, and the United States. One hundred 
and fifteen papers on various scientific subject.® were pul* 
down for reading. The congress will conclude to-day with 
a banquet given by the city of Geneva to the delegates. 
The congress has accepted an invitation to assemble at 
Boston in 1907. 
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The Journal of ihc Royal Microscopical Society for Juno 
contains two papers b.v Mr. J. E. Stead, F.R.S., one 
dealing with micro-mctallography in general, and the 
other with the special processes for detecting phosphorised 
portions in iron and steel. 

The two articles in the July issue of the Irish Nalnrolist 
fire devoted to local subjects, the Rev. Canon Norman com- 
pleting his list of Irish ostracod crustaceans, while Mr. 
R, LI. Pra?ger discusses the distribution of fumitories in 
Ireland. 

We have to acknowledge the receipt of a complete copy, 
with the plates, of the first part of vol. Ivii. of the 
Proceedings of the Philadelphia Academy, Many of the 
papers contained in this part have been already noticed 
in our columns, as they appeared in the monthly issues. 

We have received a fasciculus of ** Illustrations of the 
Zoology of the Investigator,^' containing plates of 
crustaceans (part xi.) and fishes (part viii.). Special 
intere.st attaches to the plate of the crab TJthodcs agasshi 
on account of the large size and peculiar form of this 
species, and also to the plates of dcep-sca fishes, a few 
of which have only recently been described. 

Mr. J. E. Robson continues his catalogue of the Lepi- 
doptera of Northumberland and Durham in vol. xv., 
part i., of the Natural Transactions of the aforesaid 
counties, dealing in this instance with the groups Pyra- 
lidina and Tortricina. Both these sections of the Micro- 
lepidoptera are but little studied by collectors, and the 
author confesses to considerable difficulty in dealing with 
the second of the two. 

In No. 1410 of the Proceedings of the U,S, National 
Museum Mr. E. Linton describes certain cysts of a 
cestode worm from a bottle-nosed porpoise, which are 
regarded as indicating a now species of Tmnia. No. 140^11 
of the same publication contains the first part of a d<^- 
scription, by Mr. C. B. Wilson, of the North American 
parasitic copepod crustaceans of the family Caligidm. An 
account of the Argulidaa has already appeared in the same 
journal ; the members of the present group are regarded 
by the author as of the greatest possible ccologi('al interest, 
so that the study of their life-history cannot fail to yield 
important results. 

Article 7 of vol, xx. of the Journal of the College 
of Science of Tokyo University contains an account by 
Dr. L Ijima of the larva of an apparently new cestode 
worm which was recently found infesting a Japanese 
woman in extraordinarily lax'ge numbens. This larva has 
been provisionally described as a new generic and specific 
type under the name of Pterocercoides prolifer. It is 
believed to be a member of the Bothriocephalus group 
characterised by the absence of ^‘bolhria,” a feature 
probably common to Ligula, with which the Japanese 
cestode may prove to be nearly related. 

In a paper published in the fourth volume of series iii! 
of the Aitales of the National Museum of Buenos Aires, 
Dr. F. Ameghino records the presence of a perforation in 
the astragalus of the badger, the other living mammals 
in which this feature is known to occur being the dasyure, 
the giant armadillo, and the mole. The same volume 
4:bntains a paper by Mr. F. Lahille on a new type of 
scombroid fish from Argentine waters, which has been 
named (in a preliminary notice published a couple of years 
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ago) Chcnogasler holmhcrgi. This fish, of which an excel- 
lent coloured plate accompanies the memoir, is a member 
of the same group as the New Zealand Lepidothynnus and 
(iasterochisma, which inhabit the sfime laHlud<* as* Chuhat. 
From the New Zealand forms Chenogastcii* dilTers by the 
united dorsal fins, whil(‘ it is distinguished from Gast(‘ro- 
chisiiia by the small ventral fins and from Lejfidothynmis 
l)y the pr(?s(‘nc(‘ of vom<‘rinc t(‘('lh. three genera 

indicate a circumpolar Antan'tic group. 

On a previous omision a special notice was given in 
this Journal of Dr. Waite’s account of the nesting habits 
of the fighting fish (Belia pngnax), as observed in an 
aquarium. In the Records of the Australian Museum 
(vol. vi., part i.) Dr. Waite publishes a pi'eliminary note 
of these habits in the allied paradise, or rainbow, fish 
(Polyacanthas opercularis), of which spe(‘tm<‘ns have like- 
wise be(‘n successfully kept in captivity. After mention- 
ing that at the commenc(*ment of the bn^eding season the 
male assumes a gorgeous nuptial (‘olorallon, the author 
goes on to say that the nest of this species is simpler 
and flatter than that of the fighting fish, a difference 
probably due to the, habit of the formiT of nesting beneath 
shelter. The first <*ggs are often laid in a simall mass 
of bubbles, others l>eing added later ; in conseqiutnce of 
this the eggs are raised quite out of the water, and thus 
hatched. It may be added tbal, acc'ording to older views 
of nomenclature, the name Polyacanthus renders void that 
of Polacanthus, applied many years later’ to a British 
dinosaur. 

The migrations and growth of plaice form the subject 
of a communication by Mr. A. Meek to vol. i., part ii., 
of the new series of the Trausaclwns of the Natural 
History Society of Nort'lmmhcrland and Durham. 
After referring to previous experiments and observations, 
ihe author states that during last year 4% plaic(* (incliusive 
of a few other flat-fishes) were caught, marked, and re-^ 
turned to the sea on the Norlhumbt^rlancl t'otist. Of these 
fish 52 were recovered; and among I his number only a 
made conspicuous migrations, and only 7 may be said 
to have left the hays whenr tlH‘y W(‘r(‘. liberated. Appar- 
ently, the small plaice on lh(‘ Norlhuinberland coast 
gradually travid from (,h(‘ sandy pools to the adjacent 
deep(‘r water, when; th(‘y spiMid the remainder of their 
immature condition. When four or five years old they 
migrate into the si ill deeper extra-territorial waters, and 
apparently show a constant l(‘nclency to reach increasing 
depths with advancing ag(‘. 

A RESTORATION of One of the huge Mioc'.cne American 
perissodact3dcs of the family fl'itanothcriidm is attempted 
by Prof. R. S. Lull in tlie July number of the American 
Naturalist, the species in qu(*stion being a ' member of 
the genus or group Mi^gacerops. The creature stands 
about 7 feet 4 inches at the withers, and measures rather 
more than 12 feet in length. The general proportions are 
those of a rhinoceros, although the limbs, probably to 
support the enormous weight of the body, are less angii- 
lated, and priniitivfi features are displayed by the short- 
ness of the back and .in the structuni of the fore-foot. 
Indeed, if.. we are to accept Prof. IaiU's description of 
the latter, the definition of the group Perissodactylq 
requires modification, for th(‘ fore-foot of this titanothere 
is stated to be four-toed and symmetrical, with the main 
axis lying between the third and fourth digits after the 
artiodactyle fashion. As regards the nasal horns, which 
are branched at the summit, the author is inclined td 
believe, from the absence of groovings on the bone, that 
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the basal portion (which is all now remaining) was clothed 
with skin during life, and that upon this were growths 
comparable to the horns of modern rhinoceroses. 

Prof, Albert IVI. Reesk, .of the Syracuse University, 
has gene to Florida, under the auspices of the Smithsonian 
Institution, says the Scicniific American, to collect eggs 
of (he alligator with which to work out its (‘mbryology ; 
subsequently he will spend some time at the biological 
laboratory of the Carnegie Institution of the Dry Tortugas 
studying the material he collects. 7'wentv-five years ago 
alligators existed in great abundance in the region ranging 
fi'om North Carolina to the Rio Grande of Texas, but as 
alligator leather became fashionable about that time the 
demand thus created has reduced the supply by at least 
qS per cent. It is said that a person may travel now 
from Jacksonville to Miami, Fla., without seeing a single 
alligator. It is estimated that 2,500,000 alligators were 
killed in Florida from 1880 to i8qq. 

The list of new garden plants for the year 1004 has 
been published as appendix iii. to the Keiu HullcUiu This 
list not only affords information respecting new plants, 
but also gives official authentification to th<‘ names, thereby 
providing an accurate guide for horticulturists. 

A revision of the genus Zexmenia, prepared by Mr. 
W. W, Jones, has been issued as No. 7 of vol. xli. of the 
Proceedings oj ihe American Academy of Arts and Sciences. 
The genus is one of the htilianthoid Compositas restricted 
to tropical and subtropical America. 

Nature-study, so far as it is founded on the four 
faculties of observation, deduction, mcmoiw, and con- 
structive imagination, is closely allied to the methods of 
Sherlock Holmes ; such is the gist of an article by Mr. 
Lamborn in the May number of the Naiiire^sHtdy Tieview, 
and teachers in search of a novelty in nature-.study may 
be referred to the example which is quoted. A short 
article on observation bee-hives for the schoolroom, by 
Miss Comstock, suggests another line of . Work. There is 
also much truth in the reasons which Mr. L. A. Hatch 
assigns for failure in l(*aching the subject, the first and 
foremost being a want of the observational instinct. 

The Indian I'oresler for June contains many interesting 
articles nTating to fon'stry and kindred subjects. A new 
species of Diospyros (D. Kanjilali) is described and figured 
by J. F. Duthie. An article on the prohibition of grass 
burning and its effects on the game of the country will 
be read with interest by both forester and sportsman. 
Another valuable illustrated article, entitled “ Some Facts 
about Gutta Percha,” by Mr, A. M. Burn Murdoch, 
contains a great amount of useful information, especially 
regarding the rubber trees of the Federated Malay States. 
The article gives a very clear idea concerning the species 
and their distribution, the measures adopted for their 
protection, together with harvesting, manufacture, and 
properties of the gutta percha. There are many other 
papers and reviews, together with matters of general 
interest, which will repay perusal by those interested in 
forestry and its sister subjects. 

The broad-minded view which the U.S. Department of 
Agriculture takes of its function for instituting inquiries 
is well exemplified in three bulletins which have been 
received fropi the Bureau of Plant Industry. In Bulletin 
No. 68 Mr. A. S, Hitchcock presents a carefully prepared 
classification of North American species of Agrostis. The 
author, in the preparation of this memoir, has consulted 
all the large herbaria in Europe; the number of species, 
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including three new to science, is limited to twenty-seven, 
and these, together with the principal varieties, are fully 
described and illustrated. A method of exterminating 
Johnson grass by means of a root-digger is explained by 
Mr. W. J. Spillman in Bulletin No. 72, and the problem 
of range management in the State of Washington is dis- 
cussed by Mr. J. S. Cotton in Bulletin No. 75. The 
latter pamphlet deals with the protection and seeding of 
land which had been over-grazed by nomadic stockmen. 
Experiments on land situated at an altitude of 5000 feet 
demonstrated that Timothy, brome-grasses, and tall fescue 
would be found suitable for sowing on these mountain 
pastures. 

We have received a copy of the year-book of the 
Norwegian Meteorological Institute for 1904, containing 
hourly observations of air pressure and temperature for 
Christiania, in ’ addition to observations made three times 
daily, and monthly and yearly summaries at a number of 
other stations in Norway. There is also a valuable 
appendix showing the departures of the monthly and yearly 
values from the normal at a number of stations for each 
year from 1874 to 1904. Since 1903 the station at Bergen 
ha.s undertaken the duties of weather prediction and storm 
warnings for the western part of Norway. This arrange- 
ment allows Prof. Mohn, director of the Norwegian 
Meteorological Institute, to devote more attention to 
general climatology, and is conducive to more rapid dis- 
semination of foi'ecasts of the depressions arriving from 
the Atlantic. 

The Annuaire metdorologkjuc of the Royal Observatory 
of Belgium for 1905, published under the superintendence 
of M. A. Lancaster, director of the Belgian Meteorological 
Service, contains a large amount of useful information 
relating to that country in particular and to meteor- 
ological science generally. For sixty-eight years the 
Anniiaifc referred to astronomy and meteorology com- 
bined, but since iqoi each of these sclenciLs is separately 
dealt with. Some 240 pages of th(^ work now In question 
contain valuable data relating to the variability of atmo- 
spheric pressure and rainfall for each month since 1S33, 
and to the frequency of .sunshine since i8S6. The follow- 
ing contTibutJon.s arc worthy of .special notice : — (i) A dis- 
cussion of the late spring and early autumn frosts by Dr. 
Vanderlinden, containing valuable particulars as to the 
conditions under which they generally occur, and the 
possib’ility of foretelling their occurrence. (2) A biblio- 
graphy of meteorological treatises by M. L. Vincent from 
the earliest times. The author gives most attention to 
general treatises, but anyone wishing to study special 
subjects, e.g. marine, agricultural, and medical meteor- 
ology,. or weather prediction, will find it an invaluable 
guide. (3) A collection of meteorological and physical 
constants and conversion tables which will be found 
exceedingly useful' for general reference. 

Captain H. G. Lyons contributes to the Geographical 
Journal for August an instructive summary of the 
dimensions of the Nile and its basin. The length of the 
Nile is given usually as 5400 kilometres (3355 slat, miles) 
to the centre of Lake Victoria, or 6000 kilometres (3728 
stat. miles) for th^ continuous water-way from the source 
of the Kagera to the sea; the area of its basin is given 
as about 2,900,000 square kilometres (i,H9»737 square 
miles). It is now possible to measure the length of the 
; river with sufficient accuracy to furnish, a, value Which 
later surveys probably will not materially alter. The 
length of the, Nile from . Ripon ■ Falls to Rosetta -mouth is 
558^ kilometres, • or. 3473 miles. The area of , tire catch 
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inent basin has been calculated from a map on the scale 
I : 4,000,000 for the Sudan and Ufjanda, and from one of 
I : 2,000,000 for Ej^ypt. Th<? area of catchment of the 
Nile, basin is 2,867,(100 square kilometres (1,107,227 square 
miles). The area of the basin will vary accordiiii^ to the 
distance to which its limits are considered to extend on 
the west of the xNile northwards of Khartum. Captain 
Lyons has taken it as far as the cliff of the desert plateau, 
or the first marked rise of the desert where the cliff is 
absent, probably, on the average, about 3 to 4 kilo- 
metres (2 to 2^ miles) from the edge of the cultivation. 
The whole of the Nile basin below Khartum, and prac- 
tically all the White Nile basin, are non-cffoclive in 
increasing the. river supply, since the occasional local 
^cloud-bursts may be neglected. The Bahr el Ghazal, as 
has been shown by recent measurements of the volume 
discharged, is also practically 4ion-effeclivc. 

Mr. S, Trtsu Tamura has contributed to (he Monthly 
Weather Review (February and April) two pap(M's dealing 
with applications of the Fourier methods of analysi.s, on(i 
to ice formation and (he other to the nocturnal cooling 
of the atmosphere. 

A VERY compact form of direct-reading cymometer for 
the measurement of wave-lengths and frequencies in con- 
nection with electric-wave telegraphy is described by Prof. 
J. A. Fleming in vol. xix. of the Proceedings of the 
Physical Society of London. In the described form the 
cymometer can be used to measure not only the length of 
the outgoing wave from a sending aerial, but also the 
length of the wave being received. The instrument can 
further be used for measuring the capacity of a Lej'don 
jar or the inductance of a circuit for high-frequency 
currents. 

Is the Journal da Physique for May, M. Adrien Gu6b- 
hard contributes a paper on photographi(^ action, illustrated 
by curves showing the darkening due to development as 
a function of (he lime, and the superficial changes as a 
function of the sum of the causes producing them — as he 
calls it, the “ photographic function.” It is well known 
that the effect of greatly over-exposing a negative is to 
reverse the photographic action, sometimes producing a 
positive instead of negative impression. M. • Gudbhard 
discusses the theory that the photographic function, after 
reaching its maximum and descending to a minimum, 
attains a second maximum, followed by a second mini- 
mum, and he describes experiments in support of this 
view. 

Prof. O. Zaxotti Bianco, of Turin, has published 
(Florence : L. S. Olschki, 1905) a short discussion on 
. Dante’s “ Quaestio de Aqua et Terra ” considered in the 
light of modern geodesy. The question as proposed by 
Dante was essentially whether the water of the terrestrial 
globe is anywhere higher than the land which emerges 
from it. This question resolves itself largely into what 
is the definition of height adopted. According to Dante’s 
belief that the earth was a sphere, points would be at 
the same height if they were equally distant from the 
centre, and the fact that the earth is not spherical, but 
ellipsoidal, would thus afford, in effect, an answer to 
Dante’s question according to which the sea-level is 
considerably higher at the equator than at the poles. This 
particular interpretation appears to be the one favoured 
by Prof. Bianco. 

No. 29 of the monograph supplements of the Psycho^ 
logical Review contains the first part of a new series 
of “Yale PsjThological Studies,” edited by Prof. Charles 
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IF. Judd, a largo part of which is d(‘V(it<‘d to a sori(‘s of 
studios of oyc moV(Mn(‘nts in conn<‘('(ion with optical 
illusions. T'he contributors arc M(‘ssrs. C. 11. Judd, 
CMoyd N. Macalislor, W. M. S(<‘(‘1(\ IL 11. Cameron, and 
Henry (’, Courlen. Sonu' i(l(‘a of the r<‘soarclu‘s on eye 
movaanonts may 1^<^ f)btainefl from llu^ f(»llowing luua'ssarily 
fragmentary summary. In tirder to (h(‘ movenaails 

of (ho eye during (lie lixalion of dilTeiamt points in (he 
visual field, a liny sjX'ck of C.llnnese whil<‘ was alt.aclu^d 
to thti corn(‘a, and kincunalographs taktai showing 

its movements as (lui .subject followed the various details 
of n diagram. This was applii^d in tlu‘ case of several 
well known opiieal illusions in which the lines of Iigures 
appear distort'd or equal longllis appiaar unequal, In 
another series of exjxn'inumls the subjia't was made to 
record hi.s impressions by a si'rii's of pin pricks. 

In the Hulleiin de rAciuhhnie Roynle de Belgique^ 
No. 5, p. 201, Prof. W. Spring d(‘S(*rihes <‘xp(‘rlm(’tnls wfiich 
he has inadi^ on th(‘, limit: of vi.sil)ili(y of nuorescemx'. A 
conical beam of light of gr(‘at iiitimsity was brought to a 
focus in .solutions of lluorescein of gradually increasing 
dilution. Fluore.scenc<* was p(‘rc(‘p(il)le on an ar<'a I'qual 
to one square millina^ln* at (hi* ap(‘X of lh<‘ coniiad Ix'am, 
when the .solution contained iXio-*''' gram of nuor(‘S('(‘in, 
but imperceptible when (be solulion was tiMi times nior<‘ 
dilute. On the assumption that in (he limiting (luorescent 
condition at: least one molecule of Huoresceln is j)n‘sent 
in each cubic centimetre of solution, the valiKi 1X10“*“ 
gram is calculated as the superior limit of the weight of a 
molecule of fluorc.scein, and 3'5Xi()~'“‘ gram as (hat of 
the weight of an atom of hydrogen. 

SoMR intcre.sting observations on lh(‘ dcH'ompoHilion of 
silver oxide tit high temporjilure.s tin' njconled by Mr. 
G. N. Lewis in the curnmt number of tlie Zrilsehri/t fiir 
f>hysikaUsclie. Chentic (vol. Hi. p. 310). 'I'he v«docl(y of 
decomposilion of the oxid(‘, when hisnliHl tit 330” C. to 
350® C., is at first; .so small (hat no appreclalile evolution 
of oxygen i.s ohservecl during several hours. 'I’lin rate of 
change increu.ses rapidly, howiwer, as d(‘composition pro- 
ceed.s, passes through a maximum, and then gradually 
falls to zero, ICxpm’imiMits ('arried out (o elucidate the 
peculiar phenomenon indi(*al(* (hat tin* reaction i.s aulo- 
catalytic, the silver producixl Ijy the decomposition being 
the catalytic agent. ("Xhm* substances, such as platinum 
black and manganc.se dioxide, are found to ex<‘rt a similar 
influence on the rate of decomposition of silver oxide. 

A CONTINUOUS seri<‘S of articles on the radio-ai'dvity of 
the soil and of the atmospheni is being written for Le 
Radium by Prof. ■ (uutel. 'I'he.se articles connect together 
the several original papers published by Prof, (ieilcd in 
conjunction with J. Elsler, many of which have already 
received notice in these columns. 1'he number of Le 
Radium for July 15 contains in addition an artich' on the 
results obtained by tlu* use of radium in the treatment 
of cutaniious cancer. It i.s ilhistratixl by sonu* striking 
photographs. 

In a brief note in the current number of lh(‘ Mti dot 
Lined Prof. A. Righi state's that, using an experimental 
method essentially different from that employed by Prof. 
McClelland, he has obtained n'sults which fully confirm 
the connection maintained by the latter to exist between 
the atomic weight of a substance and the amount of 
secondary radiation which it emits when subjected to the 
^ and 7 rays of radium (compare Nature, vol. Ixxi., p. 
543, and Ixxii., p, 158). The method used was to, measure 
the change of potential of a dii3c of the ni.ateriar smsponded 
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in a vacuum when subjected to the radiation of radium. 
The disc beinj:? under two influences, namely, an increase 
in the negative charge owing to the impact of the /S 
electrons and a loss of negative charge owing to the 
omission of a secondary radiation, the actual rate of 
accumulation of the negative potential measured inversely 
the rate of production of the secondaiw radiation. 

The Engineering Standards Committee has issued a 
report on the effect of temperature on insulating materials. 
A series of measurements showing the influence of 
temperatures ranging from 75® C, to 150° C. on the dis- 
ruptive voltage, the resistance and the mechanical proper- 
ties of the insulating materials used in industry, were 
made by Mr. E. H. Rayner at the National Physical 
Laboratory, by Messrs. Crompton and Co. at Chelmsford, 
and by Messrs. Siemens Bros, and Co. at Woolwich. Th(‘ 
electrical properties of the materials do not seem to be 
greatly influenced by exposure at the temperatures given, 
but the material itself perishes on long-continued heating. 
An interesting point established is the extraordinary in- 
creasfi in resistance of the insulating substances which, 
owing to the removal of water, accompanies drying at 
100° C. The price of the report is 55. net. 

An interesting Parliamentary retui*n just issued gives 
some particulars of the first three months’ working of the 
W ireless 1 elegraph Act. Part of the return relates to 
licences, seventy-eight applications for which have been 
received ; the majority of these arc for experimental pur- 
poses, but a fair number are for commercial purposes. 
No less than four companies have applied for licences to 
establish stations to communicate with America ; two of 
these have been granted, one is under consideration, and 
the fourth is offered with an alteration in locality. The 
paper also contains particulars of the working of the 
arrangement between the Post Omce and the" Marconi 
Co. It seems that 1 1 1 messages have been received by 
the Post Office for transmission to outward bound ships, 
of which 21 could not be delivered (in si.x cases at least 
through the semders’ fault in transmitting after the latest 
guaranteed tim(‘). The number of messages received from 
ships at sea is 1655, which, if it does not represent a very 
great volume of business, still serves to show that the 
sy.stem is beginning to develop in practical utility. 

A MOST interesting paper on a new carbon filament, read 
recently by Mr. Howell before the American Institute of 
Electrical Engineers, is published in the Electrician for 
July 28. The author claims to have produced a new 
allotropic modification of carbon, so different are the 
physical and mechanical properties of his filament, which 
is prepared in the following way : — ^An ordinary carbon 
filament made from a solution of cellulose is baked to as 
high a temperature as possible in an electric resistance 
furnace; it is then “flashed” in the usual manner, and 
aftervyards again electrically baked. Although the first 
electrical baking considerably affects the final result, it 
seems that the graphite coating deposited during flashing 
undergoes a very marked change during the subsequent 
baking, which is especially remarkable considering the 
high temperature at which the deposit is formed. The 
filament possesses a very much lower specific resistance 
than ordinary filaments, and this is a disadvantage from 
the point of view of practical lamp making; but, on the 
other hand, the resistance-temperature curve rises instead 
of falls, which is a distinct gain, and will undoubtedly 
confer on the lamp an indifference to fluctuations of line 
voltage, and so enable it to be run at a high efficiency. 
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The inventor claims a useful life of 500 hours at a power 
consumption of 2-5 watts per candle, which is an extremely 
good result for a carbon lamp. 

The Dc* La More Press will publish in the autumn “ A 
First German Course for Science Students,” by Prof. 
H. G. Fiedler and Dr. F. E. Sandbach. 

We have received a copy of the first volume of the 
“ Collected Researches ” of the National Physical Labor- 
atory. The volume contains five contributions, viz. : — 
An analysis of the results of the Kew magnetographs on 
“ quiet ” days during the eleven years 1S90-1900, by Dr. 
Charles Chree, F.R.S. ; the high-temperature standards 
of the National Physical Laboratory, by Dr. J. A. Harker ; 
the construction of some mercury standards of resistance, 
with a determination of the temperature cocflicicnt of 
resistance of mercury, by Mr. F. E. Smith ; the range of 
solidification and the critical ranges of iron-carbon alloys, 
by Dr. H. C. H. Carpenter and Mr. B. F. E. Keeling ; 
and the resistance of plane surfaces in a uniform current 
of air, by Dr. T. E, Stanton. All the papers have been 
published previously, three of them in the Transactions 
of the Royal Society and two in journals of other scientific 
bodies- As Lord Rayleigh says in a preface to the 
volume ; — “ A multitude of other problems of scientific 
and technical importance press for solution. Some of 
these are already in hand, but the rate at which progress 
can be made will depend in great measure upon the 
amount of support which may be forthcoming from those 
more immediately concerned in the development of in- 
dustry. It is hoped that the publication of the present 
volume may serve as a stimulus, by showing the character 
of the work of which the Laboratory and the Staff are 
capable.” 

PROK. N. Zarudnoi publishes in vol. xxxvi. of the 
Memoirs of the Russian Geographical Society the 
hcrpetological and ichthyological results of his journeys 
in eastern Persia. The Replilia are represented by 72 
species, the Amphibia by 6 species, and the fishes by 17 
species, many of whidi, especially among the first 
division, are new species described by I’rof. A. M. 
Nikolsky. 

The last volunv* of the Memoirs of the Russian Geo- 
graphical Society, for ethnography (vol. xxv., i), contains 
a very valuable bibliography, by M. Baltramaitis, of every- 
thing that has been printed about Lithuania (8514 titles), 
its geography, history, law, statistics, and ethnography, 
including folklore. This volume, which covers 614 pages, 
is followed by an appendix, which contains a list of 
Lithuanian and old Prussian books printed from the year 
1553 * 9^3 (2665 titles). The whole is admirably indexed. 

Notice is given by the Clarendon Press of the first part 
of a new book on “ Elementary Chemistry,” by Mr. 
F. R. L. Wilson and Mr. G. W. Hedley. According to 
the preliminary announcement which has reached us, the 
ultimate object of the authors is “ the cultivation of a 
scientific habit of mind in the pupils, through the medium 
of chemistry, rather than the mere acquisition of the facts 
of science.” 

Mr. John Hey wood has published a fourth edition of 
Mr. R. L. Taylor’s “ Student’s Chemistry,” The book 
has been enlarged and revised by Mr. J. H. Wolfenden, 
and an appendix on the radio-active elements and an 
introduction to the study of organic chemistry has been 
added. The volume contains more than six hundred 
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questions and problems, and is likely to continue to be 
a popular manual on the outlines of inorganic chemistry 
and chemical philosophy. 

Messrs. Macmillan and Co., Ltd., have issued a new 
and revised edition of stage vi. of Mr. Vincent T. 
Murch^’s “ Object Lessons in Elementary Science,” the 
price of which is 25. 

A FIFTH edition of Mr. W. W. Fisher’s “ Class Book 
of Elementary Chemistry” has been, issued by the 
Clarendon Press, Oxford. The text has been entirely re- 
vised, and numerous additions have been made. Several 
chapters on organic chemistry, intended to serve as an 
introduction to this division of the subject, have been 
included in the new edition, which is now in line with 
the present state of knowledge of the subjects dealt with 
in the volume. 


OVR ASTRONOMICAL COLUMN. 

Jupiter’s Sixth and Seventh Satellites. — A telegram 
from Prof. Pickering to the Kiel Ceritralstelle announces 
that Dr. Albrecht has observed the recently discovered 
sixth satellite of Jupiter with the Crossley reflector of the 
-Lick Observatory. The times of observation and the 
determined positions were as follows : — 

G.M.T. Position angle Distance 


1905 July 25*95 ... 55*0 ... 25*1 

„ 26*97 ... 52*7 ... 24-3 

27*93 ••• 50*7 ... 23*6 

(Circular No. 77, Kiel Centralstelle). 

In Bulletin No. 82 of the Lick Observatory Dr. Frank 
E. Ross publishes the following set of elements for the 
orbit of Jupiter’s seventh satellite, which he has computed 
from the observations made by Prof. Perrine on January 3, 
February 8, and March 6 : — 


33 . 3 * 55 ' 

336-65 

237*23 

31*0 

32*0 

238-6 


1905 

Jan. 0*0 
G.M.T. 


Eclipiic Elements. 

Mean Jovicentric Longitude at Epoch 

Longitude of Perijove 

,, Node 

Inclination to Ecliptic 

,, Jupiter’s Orbit 
Longitude of Node on Jupiter’s Orbit 

Elements referred to Earth’s Equator. 

Mean J o vicentric Right Ascension 32S ' 1 8 

Right Ascension of Perijove ... ... 33 1 *28 

>> j» Node ... 28fi3 

Inclinsition to Equator 26*2 

Mean Daily Motions 1^*358 
log = 8*9004 

^=52'*54 (for log A =071 624) 

0*0246 

P= 265*0 days 

Distance at maximum elongation = 70'. 

^ Calculating from these elements the positions at th 
times of Prof. Perrine’s observations, it was found ths 
the residuals were satisfactorily small, but for five intei 
mediate dates, on which observations were secured, the 
proved to be larger than were expected. Dr. Ross accepi 
this result as evidence of the large periodic perturbation; 
chiefly solar, to which the satellite is subjected. Tb 
above elements indicate that this satellite revolves aboi 
Jupiter in a direct orbit, for although a retrograde orb 
was computed and found to fit the three primary obsen 
ations, it did not agree with the positions obtained froi 
the intermediate observations. 

An ephemeris, covering the period July i t 
November 13, from which the following positions ai 
taken, accompanies Dr. Ross’s paper ; 

ji. s. 

55 

58 

59 


Aug. 

10 

... 294 

26 

Sept. 9 

.. 292 

*9 

20 

... 293 

36 

19 .. 

.. 291 


30 

... 293 

45 , 

*,29 .. 

290 
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On October 4 the distance will still b(‘ 50', bul after 
that date it will slowly decrease, until on Novembtir 13 it 
will be only 18 L 

According to a note communicated by Pr(»f. Perrine to 
the Astronomical Society of the Pacific, and ri'produced in 
No. 4035 of the Asironomischc Nachrichicu, Dr. Ro.s.s ha.s 
also computed the orbit of Jupiter’s sixtli sal(*lH(t‘, This 
.satellite, like the seventh, moves in a dlrei'l orliit, its 
period being 242 days. The eccentricity of lb(; orbit is 
large, amounting to 0‘i(), and the inclination to th(i plane 
of Jupiter’s equator is about 30°. The mean distance of 
the satellite from Jupiter is about seven- million miles. 
Thus the periods, and therefore the di.stanccfs from Jupiter, 
of the sixth and seventh satellites arc nearly alike, their 
orbits mutually interlocking. Otherwise the two orbits 
are dissimilar. 

The Formation of the New North Polar Cap on 
Mars. — According to Mr. Lowell’s observations, as re- 
corded in No. 22 of the Lowell Observatory IhiUetins, the 
first frost of this year in the Arctic regions of Mars 
occurred on May 19, 'J'hc region wherein the phenomena 
were observed had been under daily scrutiny since coming 
into view on May ii, but no now feature had been dis- 
covered. However, on May 19 an enormous, unmistak- 
ably white patch was .seen which extenth'd from the 
western edge of the old cap to a point On the terminator 
about one and a half times the old cap’s diameter away, 
and reached down to latitude +63®. The deposit was so 
thin on its northern edge that the band girdling the old 
cap could be plainly seen .showing through it, but on 
May 20 a bright nucleus formed on the southern edge of 
the frost-bound area. 

The date of the first observation correspond.s to 
August 20 in our calendar, and is 126 days after the 
summer solstice in the northern hemisphere of Mar.s. In 
1903 the first frost effects were observed on Mars about 
128 days after the summer solstice ,* thu.s the rei'ent 
observation strongly confirms those made in 1003. 


LIQUID AIR-^T>R()DUCT10N AND 
APPIJC.VnONS.^ 

IN the former of lh(?He papi'rs tin; author (hdail.s ex^ieri- 
meats showing the triisl worlhimis.s of a (ierman silver 
platinum couple to nu'asure ((‘inpt'ralures in tlu‘ neigh- 
bourhood of tho.se of liquid air and Hquid and solid 
hydrogen. The electric nsislam'f' of nadnls is an im.safe 
guide at very low tenqieratures, ati<l iho manipulalion of 
gas thermometers invoIv(t.s much time and care. A thermo- 
electric junction^ would be nnadi mom ('.onvenienl if tru.st- 
worthy. That it i.s truslworlhy tin* experiments gtj to 
show, but only within limits. ' If the constants of the 
formula for interpreting the observations be determined 
at temperatures between ooi° and 123 ab.s., the formula 
will then give the temp(^rature of solid hydrogen at low 
pressure as 3 : 5°*27 abs., whereas if the constants be de- 
duced from experiments at a lower temperature, 20.^® to 
interpretation formula then makes th(‘ tempera- 
ture of solid hydrogen at low pressure i;]® lower, i.e, 
ab.s., which the author con.sidiu's more correct. 
Bearing in mind that at this very low tfuiipcrature a 
difference of is equivalent to a diffcrenci' of 37® at 
the ordinary temperature, we see that the method has no 
confirmatory value, and can itself be trust(>d only over 
the range for which it has Ikhm-i vc.‘rifi(‘d ])y the careful 
use of gas thermometers. If, ihendore, helium b(‘. pro- 
cured in sutticient quantity for liquefaction or solidification, 
its lower temperatures, possibly wifhin 5® of the absolute 
zero, will have to be a.sccrtained by the low-pressure 
helium ^ thermometer. I'or range.s of temperature over 
which its indications can be verified, • the thermoelectric 
junction thermometer will have a useful sphere of work in 
saving the inconvenience of employing gas thermometers. 
Among important cautions given by the author is a warn- 
ing that junctions made with soft solder arc affected by 
the low temperature. The junctions should be made with 
hard silver solder, and the indication.s at the temperature 

T ^ Thf'rnjO'riectric Tunctin as a Means of Determining the 

Lowest Temperature*}, and ni Liquid Hydrog- n and Air Calorimeters." 
x^apers by Sir James Dewar, read before tue Royfd Soe’ety, June 8, 1905. 
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of liquid oxygen compared before and after exposure to 
the temperature of liquid hydrogen, to see whether there 
has been any change produced. A German silver platinum 
junction was employed, but as the result of his experience 
the author recommends German silver gold. 

The paper on “ Liquid Hydrogen and Air Calorimetei's ” 
gives an account of e.xperiments in which the specific heats 
of substances are determined by measuring the quantity 
of liquid air or hydrogen which they vaporise in falling 
through a given range of temperatures. From these ex- 
periments it appears that, at temperatures between those 
of these two liquids, ice has only one-third of its specific 
heat at ordinary temperature, graphite has only one-tenth, 
while diamond has as little as one-nineteenth of its 
ordinary specific heat. The second part of this paper deals 
with the latent heats of the volatile liquids, that of 
hydrogen being given as 12 1 or 122 calories, of oxygen 
51-15 calories, and of nitrogen 50-4 calories. The latent 
heat of liquid air is not yet definitely determined, but when 
there is a high percentage of oxygen it is about 54 calories. 
The specific heat of hydrogen is found to be substantially 
the same, whether the substance be liquid, occluded, or 
gaseous. 

The employment, just mentioned, of liquid air to deter- 
mine the specific heat of substances may be called a 
practical application, though, so far, its utility is limited 
to scientific research ; and the present time, ten years after 
the introduction of the new and comparatively economical 
method of producing it, is suitable for a review of its 
applications generally, the further developments in the 
methods of producing it, and the extent to which it has 
been possible so far to realise the expectations founded on 
the appearance of the new method of production. 

It will be remembered that down to the year 1895 the 
method of liquefying air developed and employed by 
Olszewski and Dewar was what is called the cascade 
method, in which a gas condensed at high pressure is 
vaporised at a much lower pressure, so as to produce a 
much lower temperature, one • low enough, perhaps, to 
condense a more volatile gas highly compressed. Thus 
nitrous oxide was made to produce liquid ethylene 
at a temperature below —90® C., and the ethylene, boiled 
at low pressure, similarly produced liquid oxygen, nitrogen, 
or air at --140® C. These liquids, boiling in the open, 
reduced their residual portions to their well known boiling 
points, and, boiled at low pressure, produced much lower 
temperatures, but in no case low enough to act in the 
same way as a means of liquefying compressed hydrogen, 
which is so volatile that its critical temperature is below 
the lowest obtainable by boiling the atmospheric gases at 
low pressure. The nearest approach to the liquefaction 
of hydrogen was Olszewski’s imitation of Cailletet’s com- 
bination of the cascade system with sudden expansion. 
He obtained a similar result-^the brief appearance of an 
evanescent mist, which just sufficed to show that hydrogen 
was, under proper conditions, liquefiable. An ingenious 
means for getting below the lowest temperatures obtain- 
able on the cascade system by boiling oxygen or nitrogen 
at low pressure was adopted by Olszewski and Dewar, 
who mixed hydrogen, the former with oxygen, the latter 
with nitrogen, in the hope of making a substitute for a 
natural gas of intermediate properties, which, boiling at 
low pressure, would give a temperature low enough for 
the liquefaction of compressed hydrogen on the cascade 
system. Both attempts were unsuccessful, though Dewar 
thought that the nitrogen jelly behaved as if it had some 
condensed hydrogen in solution. 

At this stage there appeared a new and more powerful 
method for cooling and liquefying gases, the self- 
intensive system, by which compressed gas, allowed 
to cool itself by expanding to low pressure at a free 
orifice, has its cooling accumulated by an interchanger, 
and so intensified continually. Thus oxygen, nitrogen, and 
air starting from ordinary temperatures, and hydrogen 
starting from a temperature below —200® C., can be made 
to cool themselves to the liquefaction point, and gradually 
liquefy themselves at ordinary pressure without the help 
of any less volatile liquid to assist the fall of temperature. 

With such apparatus available, great expectations were 
indulged in as to the future possibilities of liquid,, air. 
As with electricity, the enthusiast and the impostor were 
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soon at work, making unlimited promises to attract the 
interest of the public, and company schemes to attract 
their money. Liquid air as a source of power was going 
to ^ eclipse and replace steam and electricity. As an 
artificial refrigerant it was to banish ice, ammonia, sulphur 
dioxide, and carbonic acid. In surgery it was soon to be 
the only anaesthetic, antiseptic, and caustic employed ; in 
medicine it was to cure consumption and many other 
diseases. Our prominent scientific men cannot claim much 
credit for doing their duty to the public in this matter. 
In a few reported interviews some of them mildly recom- 
mended caution. _ In this country only one prominent 
worker with liquid air plainly warned the public at the 
beginning of this boom that such promises were either 
foolish or fraudulent, and declared that on the score of 
expense liquid air, as made by the new method, could 
never compete with steam as a source of power or with 
ice as a source of refrigeration. The last ten years have 
too fully justified the warning ; but in the meantime large 
sums of money were extracted from the public in America 
by fraudulent liquid air companies, one of which attempted 
to continue operations in this country ; and many business 
men in England held over orders for new refrigerating 
plants for some years, for fear lest, as soon as they had 
put one down, they might find it superseded by a liquid- 
air contrivance. Apart from scientific research, the nearest 
approach to a commercial application of liquid air began 
last autumn, when experiments were given at music-halls 
under the name of the “ Magic Kettle.” The performance 
was anything but a popularising of scientific knowledge, 
of which the performers themselves in most cases had 
none ; besides which they purposely deepened the mystery 
of the matter by adding a little juggling, and making 
misleading statements. 

Air liquefiers of the best make are now such perfect 
machines that they seem to offer no scope for improve- 
ment within the existing system. The chief attempt to 
improve the system consists in substituting an engine to 
do work for the free-expansion valve, in order to obtain 
more cooling for a given amount of compression. This 
device, in the form of a turbine, was discussed as 
early as 1895, but rejected on the ground of compli- 
cation. In 1896 Lord Rayleigh suggested it in a 
letter to Nature, and others have proposed or attempted 
it since. Thermodynamically it would be a great 
gain ; but in apparatus of this kind a thermodynamic 
gain often actually involves a greater practical loss, 
owing to the importance of simplicity. In Comptes rendus, 
vol, cxxxiv. pp. 1568-1571, is an account of such an 
apparatus made by M, G. Claude, which is declared 
to have been entirely successful. As this is purely a 
question of economy and convenience, which are domin- 
ating factors commercially, the fact that this apparatus 
is not yet displacing others makes it likely that the com- 
plications involved are found to be a serious stumbling- 
block. They have hitherto prevented the adoption of a 
similar device in commercial refrigerating machines work- 
ing with ammonia and carbonic acid, which are now made 
on such a very large scale that in them, if anywhere, the 
thermodynamic gain would outweigh the complications. 

One of the most promising practical applications pro- 
posed for liquid air has been the manufacture of oxygen 
from air by liquefying it and letting the nitrogen boil 
away before the oxygen, separating them by distillation. 
Theoretically the power, that is, the cost, required should 
be small. The latent heat taken up by the^ two gases 
separately in volatilising should balance that given out by 
the air in condensing. One of the prominent names 
associated with attempts of this kind is that of Pictet, 
who was long believed to have liquefied oxygen and 
hydrogen at the time when Cailletet undoubtedly produced 
a mist of oxygen. In New York Pictet was associated 
with others in an attempt of this kind under a patent 
(U.S.A.'i in which he commits the fallacy of expecting 
the gases to separate at a low temperature, but while both 
are still in the gaseous condition, the greater density of 
the oxygen taking it to the bottom of the container ! The 
oxygen did not drop, but the scheme, the patent, the 
fallacy, and the investors* money did. Pictet next 
appeared with a French patent, in which the U.S. patent 
fallacy was replaced by another* He arranged to make 
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a gain of cooling by letting liquid air vaporise at a lower 
temperature than that at which it had condensed, taking 
up more latent heat at the lower temperature than it had 
given out at the higher ; and ho overlooked the fact that 
the difference would be balanced by the vSpccitic heat giv<‘n 
out by the liquid while being cooled to the lower tein])ora- 
ture ! Under a fresh patent in England Pictet has now 
for some years been associated with powerful supporters in 
installing a large and costly plant at Manch<^st<‘r with the 
same object. None of the former fallacies ap])ear in th(‘ 
new patent. Whether practical success will attend the 
effort remains to be seen. 

The liquid oxygen, or air rich in oxygen, obtained by 
distillation from liquid air, if mixed with a good com- 
bustible, such as cotton w’ool, makes an explosive. The 
Austrian military authorities, and the engineers engaged 
in tunnelling under the Alps, both made long and careful 
trials of such explosives ; but the inevitable arrangements 
were too cumbrous, and the results too uncertain. 

The nearest attempt to make what is called a practical 
use of liquid air is that of Dr. Allan Macfadyen (see 
Nature, June i8, 1903, p. 152, and October 22, 1903, 
p. 608). By freezing the bacilli of typhoid in liquid air 
he makes them brittle enough for trituration in a mortar. 
By centrifugalisation the intracellular poison can then be 
separated from more fibrous material, and then by the 
methods of Pasteur an anti-typhoid seruiti prepared which 
promises to be of real value. 

The most pronounced successes of liquid air have been 
in connection with scientific research. It was with liquid 
air made by the self-intensive process with a Ilampson 
machine that Sir William Ramsay discovered krypton, 
xenon, and neon, that Prof. Rutherford and Mr. Soddy 
proved the emanations of radium and thorium to be con- 
densable and vaporisable, that Ramsay proved the evolu- 
tion of helium from radium emanations, and many other 
important investigations were carried out. Finally, it was 
by an extension of the same process that hydrogen was 
liquefied. 


7EE MEETING OF THE BRITISH 
MEDICA L ASSOCIATION. 

A NUMBER of valuable and instructive papers were 
conlribuled at the recent meeting of the British 
Medical Association at Leicester, but the majority W(Te 
technical and of a medical nature. The following, in 
addition to those described last week (p. 330), are, how- 
ever, of more general interest : — 

In the section of medicine, Dr. Nathan Raw (Liverpool) 
read a paper on human and bovine tuberculosi.s, with 
special reference to bovine infection in children. He 
said that while agreeing with the German view that there 
were decided differences between the bovine and human 
tubercle bacilli, he believed that bovine tuberculosis was 
a danger to human beings. 

Bovine tuberculosis affected young people, was traceable 
to infected milk, and infected the tonsils, the alimentary 
tract, the glands, and, through the blood, the meninges, 
the bones, the joints, and other parts, while human 
tuberculosis was air-borne, and infected adults by way of 
the lungs as pulmonary phthisis. In evidence of this Dr. 
Raw indicated the rarity of pulmonary phthisis in infants 
and children, and, on the other hand, the comparative 
rarity of other than pulmonary lesions in adults, and' 
suggested, further, that early tuberculous disease, presum-' 
ably bovine, appeared to be protective against phthisis, 
as the development of pulmonary tubercle was relatively 
rare in those of a strumous diathesis who had suffered in 
infancy from bone and gland lesions. . 

In conclusion, Dr. Raw alluded to the frequency of 
tuberculosis among cattle, and the importance of the in- 
spection of cattle and dairies. 

Dr. F. J. Poynton (London) gave the results of his 
experience of milk to which sodium citrate had been added 
in the feeding of infants. The addition of sodium citrate 
■ to^ milk results in the formation of calcium citrate, and 
milk so treated forms a much finer curd and is more 
digestible than untreated milk. The sodium citrate may 
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ho added to the amount of i to 2 grains to the fluid ounce 
of milk. 

In the section of ophthalmology, Prof. llc\ss (Wurzburg) 
clemonstratod by a serirs of beautiful drawings tlu* innucnce 
of light in causing a migration of pigment in tlu‘ n'tina 
of cephalopods. He had found in these, (‘ves visual purple 
which had hi(h(‘rto not h(‘(‘n cl(“tect(‘d in any invert(‘brat(‘. 

All ceplialopods studi(‘d by him show(*d (his pignuMilary 
migration within the retina, but (he rapidity of the migra- 
tion diffcM-ed in v.'irious species, and it was (lifferi'nt in 
different parts of the sanK-i retina, especially in the small 
horizontal stripe which contained very long and small rods, 
and corresponded evidently to an area of maximum vision. 

In the section of tropical medicine, Mr. R. Newslead, 
of the Liverpool School of Tropical MediciiKS read a 
paper on ticks concc'rned in the dissemination of disease 
in man, and gave a description of the Oniiihodorus 
wonhtiia \vhich conveys tick l*c‘V(‘r, a spirill.ar inf(‘clion, in 
th(‘ -Congo Free .Stab*. 

Mr. Ne.wstoad had found that in many r(‘sp(*cts the 
habits of the Oniiihodorus mouhala wen* not unlike those 
of Argfl.v pcrsicus, but the iiu.Tt charu('l(*r of tlu* larva of 
Oniiihodorus luonbula was uniqiui among tlu* Ixodinie, in 
that it passes the whole of its lifc^ within the egg. 'Phe 
female Ornithadorus inoulxilu laid eggs whii'h - W('rc 
hatched, not as larva*, but as nympha.*, although on the 
ninth day the larva was fully formed and tlu*’ egg sh(*ll 
.split, but the. young lick n'lnained until th<^ Iift(‘enth day, 
when as a nyinpU it (‘scapi'cl siimiltan(*ously from its larva 
covering and egg shell. 

Dr, Graham (Si(*rra Leone) contributed a pap(‘r on 
guinea worm and its hosts. He had found that the in- 
cidence of the diseases corresponded with the incid<‘nc(^ of 
a Cyclops, the presumed intermediate host, both seasonally 
and as regards its maximum manif(‘slfition. 


SOME ASFECTS OF MODERN WEATHER 
FORECASTING.^ 

A I'TER referring lo tlu* cireumslanees in which he 
“ was called upon to‘d(‘liv('r the ev(‘ning diseourse in 
the absence of the I><‘an of Weslmins((M‘, the lecturer 
explained that he had chosen the subj(‘ct, ,nol h(‘eaiise he 
regarded weather fon*easting as the. only, or, from the 
scientific point of vii‘w, the most important practical 
branch of meteorology, Imt because, in a general sense, 
the possibility of ils application to foreeawling the deduc- 
tion of effects from given causes' was the tourhsloue of 
scient i lie knowledgi,*. 

The process of inodijm fon'casting was illustrated by 
the daily weather charts of the p(‘riod from Ft'bruary i, 
1904, up to the (‘vening of h'ebruary 12, which exhibited 
the pn.ssago over lh(* British Isles of a rt'inarkable sequence 
of cyclonic depressions, reai'hing a climax in a V(M*y deep 
and stormy one on tla.* evening of the le.cture. It was thus 
pointed out that the barometric distribution and it.s changes 
were the key to the situation as regard.s the weather, and 
this was supported by exhibiting the sequence of weather 
accompanying recognised types of barometric chang(‘s, as 
shown in the self-recording instruments at the observ- 
atories in connection with the Meteorological OlTice. ^ 

Some cases of difilculty in the quantitative association of 
rainfall or temperature changes with bfirometrj<' variations 
were then illustrated. The barometric distributiozis in the 
weather maps for April 8 and April i6, 1903, were shown 
to be almo.st identical, and yet the weathc»r on the later 
date was 10® (:old(*r than on the (‘arlier. The oliservatory 
records for June 22, X900, showed that a barometric di.s- 
turbance of about the fiftieth of an inch, hio small to be 
noticed on the scale of the daily charts, passed across the 
country from Valencia to Kew, over Falmouth, in about 
twenty-four hours, and produced at each observatory 
characteristic changes of temperature and wind, and also 
in each case about a fifth of an inch of rainfall. 

Some examples of the irregularity of motion of the 
centres of depressions were also given ^ including one which 
travelled up the western coa.sts of the British Isles on 
October 14 and 15, and down the eastern coasts on 

Abstract of a discourse delivered at the Royal Institution of Great 
Britain by Dr W, N. Shaw, F.R.S. 
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October 16 and 17, 1903, one which developed from 1 

scarcely visible indications into a gale on December 30, 
1900, and one which disappeared, or filled up,” as it is 
technically called, on February, 6, 1904. The conclusion 
was drawn that the suggested extension of the area of 
observation by means of wireless telegraphy from ships 
crossing the Atlantic would not immediately place fore- 
casting in the position of an exact science, but would add 
greatly to the facilities for studying the life-history of 
depressions. 

The irregularities and uncertainties illustrated by the 
examples given might be attributed in part to the com- 
plexities of pressure due to the irregular distribution of 
land and sea in the northern hemisphere. Charts of the 
mean isobars for the world for January and July showed 
greater simplicity of arrangement in the southern hemi- 
sphere, where the ocean was almost uninterrupted, than 
in the northern hemisphere, where there were alternately 
large areas of sea and land. The comparative simplicity 
of the south as compared with the north was also illus- 
trated by a chart representing an attempt at a synoptic 
barometric chart for the world for September 21, 1901. 

The simplification of the barometric distribution at 
successively higher layers of the atmosphere, as illustrated 
by Teisserenc de Bort’s chart of mean isobars at the 
4000-metre level, was pointed out, and illustrations were 
also given of the method of computing the barometric dis- 
tribution at high levels from observations at the surface, 
using data obtained from observations at high-level observ- 
atories, or those made with balloons and kites. 

Some indication of the connection between the com- 
plexity of the surface and the simplicity of the upper strata 
might be established by means of careful observations of 
the actual course of air upon the surface and the 
accompanying weather conditions. 

The actual course of air along the surface was often 
misunderstood. The conventional S-shaped curves repre- 
senting the stream lines from anticyclonic to cyclonic 
regions were shown to be quite incorrect as a represent- 
ation of the actual paths of air along the surface. A 
diagram contributed to the Quarterly Journal of the 
Royal Meteorological Society ^ showed the computed paths 
for special case of a storm of circular isobars and uniform 
winds, travelling without change of tyne at a speed equal 
to that of its winds. An instrument made by the Cam- 
bridge Scientific Instrument Company to draw the actual 
paths of air for a number of different assumptions as to 
relative speed of wind and centre, and of incurvature of 
wind fi'om isobars, was also shown, and the general 
character of the differences of path exhibited under 
different conditions was discussed. 

In illustration of the application of these considerations 
to practical meteorology, it was noted that rainfall is an 
indication of the existence of rising air, and conversely 
the disappearance of cloud may be an indication of de- 
scending air. It was further noted that if the ascent and 
descent of air extended from or to the surface, the actual 
paths of air along the surface, as traced from the direc- 
tion and speed of the winds, ought to show convergence 
in the case of rising air and divergence in the case of 
descending air. 

The chart for April i6, 1903, was referred to for an 
obvious case of dilatation or divergence of air from a 
centre corresponding with fine weather, the centre of the 
area of divergence being specially marked ** no rain,” 
and the actual trajectories or paths of air for two different 
travelling storms were contrasted, to show how the rain- 
fall might be related to the convergence of the paths of 
air. The two occasions selected were fi) the rapid 
travelling storm of March 24-25, 1902, and (2) the slow 
travelling storm of November 11-13, 1901.^ The trajec- 
tories or actual paths of air for these two storms had been 
constructed from two-hourly maps drawn for the pui'pose 
from a collection of records of self-recording barographs, 
&c. Those for March 24-25 showed the paths to be looped 
curves with very little convergence, whereas those for the 

1 The Meteroological Aspects of the Storm of February 25-27, 1903. 
Q. J, R. MeL Soc,^ vol. xxix. p. 233, 1903. 

2 See Pilot Charts for the North Atlantic and Mediterranean, issued by 
xhe Meteorological Office, Feb»uary, 1004. 
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storm of November 11-13 showed very great convergence; 
so much so that if four puffs of smoke could be imagined 
starting at the same time from Aberdeen, Blacksod Point, 
Brest, and Yarmouth respectively, and travelling for 
twenty-four hours, they would find themselves at the end 
of the time enclosing a very small area in the neighbour- 
hood of London. 

Corresponding to this difference of convergence as shown 
by the paths was the difference of rainfall as illustrated 
by two maps showing the distribution of the rain deposited 
from the two storms. The first, with little convergence, 
gave hardly anywhere more than half an inch ; the second, 
with its great convergence, gave four inches of rain in 
some parts of its area. 


BREATHING, IN LIVING BEINGS! 

TT has been^ said that the most striking facts connected 
with respiration are its universality and its continuity. 
In popular language “ the breath is the life.” Breathing 
is not only a sign of life, it is a condition of its existence. 
Permanent cessation of breathing is regarded as a sign of 
death. Link up with this the icy coldness of death and 
you have two significant facts. 

Respiration and calorification therefore intimately 
related ; in fact, calorification is one form of expression of 
the results of respiratory activity. 

The popular view of respiration is an inference from 
what is observed in man and animals. During life the rise 
and fall of the chest goes on rhythmically from the 
beginning to the end. The respiratory exchanges effected 
in the breathing organs — lungs or gills — constitute 
“ external respiration.” This, however, scarcely touches 
the main problem, viz. what is called ” internal respira- 
tion,’* or tissue respiration — i.e. the actual breathing by 
the living cells and tissues which make up a complex 
organism. 

We are told that man does not live by bread alone. We 
know he requires, in addition, solids, fluids and air. 
Taking these to represent the three graces, then air is of 
all the graces best. 

The higher animals have practic‘ally no reserve stores 
of air — unlike what happens with the storage of fats and 
proteids — and hence the necessity for mechanisms by which 
air is continually supplied to the living tissues, and also 
by which the waste product of combustion, viz. carbon 
dioxide, is got rid of. Closure of the wind-pipe, even for 
a few minutes, brings death with it from suffocation. 
The entrance of oxygen is prevented and the escape of 
carbon dioxide is arrested. 

The process of breathing is common to all living beings 
— to plants and animals alike. It consists essentially in 
the consumption of oxygen by the tissues and the giving 
out of carbon dioxide. It is immaterial whether the 
animals or plants live in water or air, the principle is the 
same in both cases. Living active protoplasm demands a 
supply of oxygen. 

All the world’s a stage. The human body is at once a 
stage, and a tabernacle — a vast theatre — and the myriads 
of diverse cells of which it is composed, the players. 

The cells or players, as active living entities, not only 
require food, but they require energy. The respiratory 
exchanges in and by the living cells ’ provide the energy for 
the organism. This breathing by the cells is called “ in- 
ternal respiration.” In a complex organism, therefore, the 
respiratory exchanges represent the algebraic sum of the 
respiratory activity of the several tissues that make up 
the organism. The various tissues, however, breathe at 
very unequal rates. 

In one of his charming “ contes philosophiques,” 
Voltaire describes the visit of a giant of Sirius to our 
planet. Before reaching his journey’s end he would have 
to traverse an aerial medium, and on arriving would see 
before him a fluid medium in continual movement, and 
tracts of solid land. After investigation — or no doubt he 
would be told, even though he was not personally con- 
ducted — that the water surface of this our globe is two 

1 Abstract of a discourse delivered at the Royal Institution of Great 
Britain by Dr. William Stirling. 
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and a half times greater than the land surface. He 'would 
discover that thei'e are animals that live in air, others in 
water, and again others on land. Our visitor would find 
out that the respirable media are two — water and air — 
and that there are 210 parts of free oxygen in a litre of 
air, while there are only 3-10 dissolved in a litre of 
water. 

Had Voltaire’s friend paid us another visit during the 
present century, we should be able to tell him that the 
water of the Thames above London contains 7*40 c.c. of 
O per litre; at Woolwich only 0-25; the decrease being 
due to the pollution of the river. Putting it broadly, 
water contains only 3-10 parts per litre, while air contains 
210, Water-breathers under good conditions have twenty 
times less O than air-breathers. It is as if air-breathers 
on land had the percentage of Og reduced to i. 

He would also be told that carbon dioxide — COg — ^is 
also remarkably soluble in water, and readily combines 
with certain bases present in water; thus water forms an 
admirable medium into which an animal may discharge 
its effete and poisonous irrespirable COo. 

He would also be told that our blood contains 60 volumes 
per cent, of gases, and that there is more O and less COg 
in arterial blood than in venous blood. 

Perhaps the name of Sir H. Davy might be whispered 
to him, for he was one of the first to detect the presence 
of gases O and CO3 in blood. 

In story, one has heard of the “ Quest of the Holy 
Grail.” i have even listened with rapt attention to an 
entrancing lecture on the “ Quest of the Ideal.” For the 
cell, the quest is the “ quest of oxygen,” and it is not 
happy until it gets it* 

We speak of a distinction between air-breathers and 
water-breathers* If, however, we push the matter to its 
ultimate issue, we find that all our tissues — and equally 
those of plants — ^live in a watery medium; in us the fluid 
lymph which exudes from our capillary blood-vessels, and 
in plants in the sap. Thus we come upon what at first 
seems a paradox, but is not so ; all our cells not only live 
in water, but they live in running water. They are bathed 
everywhere by the lymph which is the real nutrient fluid 
for our cells. Thus, in its final form, all respiration is 
actually aquatic. The process of internal respiration, 
besides other conditions, requires the presence of a certain 
amount of water. In fact, all vital phenomena require 
the presence of water. 

The unity and identity of the process in animal and 
vegetable cells, as the theatre of combustion, is the striking 
fact. The means by which the necessary oxygen is 
brought to the cells is as varied as the forms of animated 
organisms themselves. This function exists for the cells, 
and not the cells for the function. 

If the mountain will not go to Mohammed, Mohammed 
must go to the mountain. There are, at least, two prin- 
ciples on which animal cells obtain oxygen. 

^ The air or water containing air is carried to the cells. 
This is the principle adopted in the lower invertebrates, as 
in sponges and with regard to certain air-breathers such 
as insects. 

The other principle is this, that an intermediary carries 
the respiratory oxygen from some more or less central 
localised or diffuse surface to the cells. This intermediary 
is the blood-~an internal medium of exchange. The fluid 
part of the blood may carry the oxygen supply and remove 
the carbonic dioxide waste. This is the case in many of 
the invertebrates, and it reaches its highest development 
in the vertebrates. Hence in them the circulating and 
respiratory systems reach their fullest development. 

In most invertebrates the fluid part of the blood contains 
the nutritive substances and also the oxygen and carbonic 
acid’. In the vertebrates, the haemoglobin of the red blood 
corpuscles carries the oxygen from the gills or lungs to the 
tissues, ^whilst the CO^ is contained in and carried chiefly 
by the blood plasma from the tissues to the gills or. lungs. 

It IS singular that in the cephalopods, such, as the squid 
and cuttle-fish, the blood is, bluish, in tint ; and this is 
due to the presence in the plasma of a respiratory pig- 
ment called hmmocyanin. This body has a composition 
Ixlie that of hemoglobin, but copper is substituted for the 
iron of the haemoglobin. Copper also exists in organic 
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combination in the red part of the feathers of the plantain- 
eater or turaco. 

The real aristocracy with genuine blue blood are the 
crab, lobsters, squids, and cuttle-fishes. 

Perhaps one of the most striking ways of di.ssudating 
this accessory mechanism from the activity of the cell 
itself is by the use of a poison. When a person is 
poisoned by coal gas, what happens? The coal gas con- 
tains carbon monoxide. This gas docs not poison inverte- 
.brate animals or plants. Still it kills vertebrate animals. 
Why? It does not kill by acting on the living cells, only 
by depriving them of oxygen and asphyxiating them. It 
combines with the respiratory pigment hscmoglobin. 
Chloroform, ether, and similar drugs destroy the actual life 
•of the cell elements by destroying their irritability. 

In 1771, Priestley found that air vitiated by combustion 
of a candle, or by the breathing of animals — such as mice 
— could be made pure or respirable again by the action of 
green plants. 

Under certain conditions, however, Priestley found that 
plants gave off carbonic acid, and the air did not support 
combustion or animal life. He regarded those as “ bad 
experiments,” and he selected what he was pleased to 
regard as ** good experiments,” i.e. those in which the 
air, rendered impure by the respiration of animals, was 
rendered respirable by the action of green plants. 

In 1779 John Ingen-Housz published his ” Experiments 
on Vegetables, discovering their great power of purifying 
the common air in sunshine, and of injuring it in the shade 
and at night.” 

He confirmed Priestley’s observations that green plants 
thrive in putrid air, and that vegetables could convert air 
fouled by burning of a candle, and restore it again to its 
former purity and fitness for supporting flame, and for the 
respiration of animals — or, as he puts it, “ plants correct 
bad air.” 

In ^ 1787 Ingen-Housz, an English physician at the 
Austrian court, found that only in daylight did green plants 
give off oxygen. In darkness, or where there was little 
light, they behaved like animals so far as exchange of 
gases is concerned, z.e* they used up oxygen and exhaled 
[ carbonic acid. He found also that all roots, when left out 
of the ground, yielded by day and by night foul air, t.c. 
carbonic acid. 

In the sanu^ year, 1804 th(‘ year of Priestley’s death — 

j Nicolas Theodon‘ de Saussun*, a Swiss naturalist and 
I chemist, piiblisheil his ‘‘ R(‘dierch<‘K Uhimiques sur la 
Vdgdtation ” (Paris, i8o*|), a verit.able enevdoptedia of 
experiments of the (‘ffects of air on flovvens, fruits, plants, 
and vegetation generally, and on the (effects of these on 
atmo.spheric acid. 

It is an old adagci — the. exception proves the rule. The 
e.xception probes ” the rule as the surgeon’s probe ]>rob(‘s 
a wound. The tactu.s (n-uditus of the surgeon, by his 
probe— indeed an elongated tactile sense— -fmables him to 
discover^ the presence or absence of a body in a wound. 
Had Priestley used the probe of a bad experiment, he in 
all probability would have aniicipated the discovery of 
Ingen-Housz. 

Some of you, no doubt, recollect the words of Gold- 
smith’s famous description of his own bedroom and of the 
furniture of the inn — 

The house where nut-brown dniughcs inspirud.'* 

And how his imagination stooped to trace the story of— 

“ The chest that contrived a double debt to pay, 

A bed by night, a chest of drawers by day." 

As to himself he tells us how — 

“ A nigbt"cap decked his brows instead of bay, 

A cip by night— ft .stocking all the day." 

Green plants contrive a double debt to pay ; thev give off 
o.xygen by day, and at night exhale C'Ojj. 

How do the vast number of plants, the microbes, the 
bacteria without chlorophyll get oxygen? Mo.st of them 
get it as we get it. Some, however, cannot live m pure 
oxygen, and are anaerobic, such as the micro-organisms 
that cause tetanus, malignant oedema, and those that set 
up butyric acid fermentation. 

Pushing the matter still further, it i.s extremely probable 
that the oxidation proce.ssc.s in our ti.ssnes are largely due 
to the presence of oxydases.^ 
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This raises the question as to the part played by the 
nucleus of a cell in its respiratory processes. 

Is the source of muscular energy to be sought in oxida- 
tion or cleavage processes in tissues? In some animals 
there is not a direct relation between the muscular work 
and oxygen consumed, though there is to heat production. 
Bunge, on this ground, thought that the intestinal para- 
sites of warm-blooded animals must have their oxygen^ at 
a minimum. In the intestinal contents there is no estim- 
able oxygen ; there active reduction processes go on. 
Entozoa might get oxygen from Ojj diffusing from blood- 
vessels. 

Bunge found that intestinal worms of the cat and pike 
can live in an alkaline solution of common salt, free from 
gases, under Hg, for four to six days. They made active 
movements, and gave off much CO3. 

Ascafis liimhncoides from the intestine of the pig lived 
four to six days in i per cent, boiled NaCl solution. 
It made little difference whether oxygen or hydrogen was 
passed through the fluid. They lived seven lo nine days 
if fluid was saturated with carbon dioxide, so that they 
have accommodated themselves to high percentages of 
carbon dioxide. 

They give off to the fluid valerianic acid, an acid with 
a characteristic butyric acid odour. These worms contain 
a very large quantity of glycogen, the dry body yielding 
20 per cent, to 34 per cent, of this carbohydrate. 

100 grams Ascaris, placed in boiled normal saline solu- 
tion, used per day — 

0-7 gram glycogen, 

o- 1 , , sugar, 

No fat ; 

and yielded — 

0-4 gram CO3 

0*3 valerianic acid. 

It would seem that glycogen had split into CO3, and 
valerianic acid — 

4CfilIi20(j=:9C02 + 3C3 Hio02 + 9^^5J 
720 = 396 -f 306 + 18. 

Is it a genuine fermentation? 

Weinland found that he could express by, Buchner’s 
method a substance, “ zymase,” which could split glycogen 
into CO3 and valerianic acid. 

Turning now to respiration in invertebrate animals, and 
dealing first with those which live in water, let us see 
some of the contrivances by which this end is achieved. 
The mechanisms are but means to an end. The ultimate 
union of oxygen, and the discharge of carbon dioxide with 
the liberation of energy, occur in the protoplasm of the 
cell itself. 

There are two distinct processes, and it may be that 
the oxygen is introduced by one portal and the carbon 
dioxide got rid of by another, or it may be that one portal 
may do for both processes — the letting in of oxygen and 
the" giving off of carbon dioxide. 

Although the principle itself is simple, the variety of 
mechanisms adopted by nature to secure this double func- 
tion is remarkable. Let us glance at some 'of the 
mechanisms proceeding from the simple to the complex, 
and first with regard to those animals that live in water. 

Consider the oceanic fauna. It is immense both from 
the point of view of number and variety. Save insects 
and certain groups of molluscs, all invertebrates are 
aquatic. Amongst vertebrates, fishes have aquatic respira- 
tion, and some mammals, e.g. cetaceans or whales, have 
water as their sphere of existence, though they depend on 
the air for their respiratory oxygen. 

The evolution from an aquatic to an aerial mode of 
existence can be traced in the animal kingdom, and may 
even be seen within limits in the history of certain species. 

Every living cell, animal or vegetable, requires for its 
continued existence a supply of oxygen, and every living 
cell exhales carbon dioxide. The exchange of these two 
gases between the fluids of the body and the outer medium 
is the process of respiration. The simplest form of 
respiratory exchange occurs where there is no specially 
differentiated organ or mechanism for - this purpose," so- 
called diffuse respiration. The whole surface of the 
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organism in a watery medium may be concerned in this 
respiratory exchange. This is only possible, however, so 
long as the boundary surface, skin, or otherwise is 
permeable to gases, and no great respiratory exchanges 
are necessary. 

Before showing you some lantern slides, I should like 
to point out how one process is made to aid another. 

jMotion associated with respiratory processes. 

Ciliary motion with respiration and the capture of prey 
for food. 

The old idea of one function for an organ is exploded. 
One speaks of one man one vote. One man one value. 
It is not really so. 

With Shelley we may say — 

Nothing in ihis world is single ; 

All things, by a law Divine, 

In each other’s being mingle." 

As regards the surfaces for these respiratory exchanges 
for diffuse respiration, it may take place through the inner 
surface of the body cavity of coelenterates, the under 
surface of the bell of a medusa, the tentacles of an echinus, 
the respiratory tree at the hind gut of the sea cucumber, 
or the intestine of the young of the dragon fly, or by the 
intestinal mucous membrane of the tnites which have no 
lungs or other directly respiratory organ. In the higher 
animals we have tracheae , gills and lungs. 

In some animals, the respiratory mechanism is closely 
related to the motor apparatus, as in some Crustacea. 
In some mollusca the nutritive and respiratory mechanisms 
are closel}^ related. In the highest of all there is central 
apparatus — gills or lungs — for the respiratory exchange 
between the blood and the air, and a circulatory apparatus 
for carrying the blood to and from' the respiratory organs. 
The adaptivity of insects to varied conditions of oxygen 
supply is marvellous. 

Before showing some classical e.xperiments and illus- 
trating the principles already laid down, I should like again 
to direct your attention to the association of several 
processes with respiratory mechanisms. 

[The lecture was illustrated by means of lantern slides, 
showing the respiratory mechanisms from the lowest to 
the highest animals, and also by a number of experiments 
dealing ^ with the chemical exchanges in the process of 
respiration. Lastly, the classical experiment of John 
Hunter, ^ on the pneumaticity of the bones of birds, was 
shown in the duck. A candle flame was extinguished 
when held in front of the divided trachea, when air was 
blown into the divided humerus bone of the wing,] 


' UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

On June 27, Amherst College, Massachusetts, conferred 
the degree of M.A. upon Mr. Lundin, of Messrs. Alvan 
Clark and Sons, the following being President Harris’s 
characterisation: — “Carl Axel Roi’ert Lundin: Scien- 
tific expert in cutting and fashioning glasses of great 
telescopes. He has done important work on the large 
objectives of Russia, of the Lick and Yerkes observatories, 
and lately on the i$-inch objective of the Amherst College 
Observatory, which is wholly his work. In 1854 Amherst 
conferred the degree of Master of Arts on Alvan Clark, 
who had built our first telescope. The same degree, for a 
similar service, is conferred on his successor, who has 
kept pace with the progress of astronomical science.” 

An interesting inquiry as to the representation of science 
in the principal public libraries of Paris is being made by 
the Revue Scientifigue, and the results are published 
week by week, from July i onwards, in the form of letters 
and opinions from the principal librarians and professors 
of science in France. The opinion is generally expressed 
that an unsatisfactory state of affairs exists in libraries 
such, for instance, as the Biblioth^que Rationale and the 
library of the University of Paris owing to the fact 
that the librarians are almost exclusively graduates in 
arts and letters, and ignorant of the requirements of men 
of science. It thus happens that, the available funds 
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being limited, preference is given in the purchase of foreign 
works to the departments of history, letters, and the 
arts, these' being the subjects in which the librarians them- 
selves have special interest and knowledge. Important 
scientific books are thus often overlooked. The current 
books of reference and the principal foreign journals are 
difficult of access, and are not at hand for immediate 
use ; journals are often not available for a year, or more, 
after the date of issue owing t(j their being sent to the 
binders. For these reasons, and on account of the time 
wasted in waiting and formalities, the principal libraries 
are hardi}" used at all for scientific purposes by most of 
the workers engaged in active research. The professors 
and teachers of Paris consider that the special libraries 
attached to the actual laboratories are more valued and 
are of greater use than the larger and more general 
libraries, and that these should be coordinated so as to 
be available for any properly accredited worker. ' On the 
other hand, there seems to be a desire on the part of the 
Government to limit the usefulness of these actual work- 
ing libraries by reducing the grants formerly allotted to 
them. Some of the criticisms of the Paris libraries and 
suggestions for their amelioration are not without applica- 
tion in this country. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, May 15.—“ Contnbuiions to the Physiology 
of Mammalian Reproduction. Part i., The CEstrou.s Cycle 
in the Dog. Part ii., The Ovary as an Organ of 
Internal Secretion.” By F. H. A. Marshall and W. A. 
Jolly. Communicated by Prof, E. A. Schafer, F.R.S. 

The experiments lead to the conclusion that the ovary 
is an organ providing an internal secretion which is 
elaborated by the follicular epithelial cells or by the inter- 
stitial cells of the stroma. This secretion circulating in 
the^ blood induces menstruation and heat. After ovulation, 
which takes place during oestrus, the (‘orpus luteuin is 
formed, and this organ provides a further secretion the 
function of which is essential for the changes taking place 
during the attachment and development of the embryo in 
the first stages of pregnancy* 

June 8. — “ Researches on Explosives.” Part iii. By 
Sir Andrew Noble, Bart., K.C.B., F.R.S. 

The principal object of the researches which arc com- 
municated in this paper was to ascertain, with as much 
accuracy as possible, the dificrences in the transformations 
which modern explosives suffer when fired under gradually 
increasing pressures. The first part of the paper gives a 
description of the varied apparatus employed. 

Although the author has made experiments with many 
other explosives, those examined in this paper are three 
in number (i) Cordite ; (2) the cordite known as M.D. ; 
and (3) a tubular nitro-cellulosc. 

The modes of observation and calculation followed are 
described,^ and then in tabular form are given the results 
of the series of e.xperiments on the three explosives named. 
These tables being too extensive to reproduce in full, the 
results of the experiments at the lowest and highest 
densities alone are given : — 

Density of charge exploded. 

0*05 0-50 1 0*05 o'4S I 0*05 0-41; 

Cordite Mark I. | M.D. Cordite | Nit»o-Cellulose 

Volumes of permanent gas per gram. 

6780 623-6 1 781-8 676-3 I 8147 680-9 

Volume of total gas per gram. 

877*8 798-8 I 955*4 $10*6 I 993‘i 8x6*3 

Percentage volumes of permanent gases. 

CO3... 27-15 41*95 18*15 36*60 

CO ... 34*35 19*10 42*60 24 80 

H ... 17-50 12-05 23*15 11.90 

CH4,., 0-30 7-05 0*35 10*70 

N ...20*70 19-85 1575 1600 
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17-90 

35-00 

43-45 

27-85 

24*40 

12*65 

o*6o 

11*10 

13-65 

13*40 



Percentage 

volumes 

of total j 

■^ ascs . 


• 

. 20*97 

syoz 

14-85 

30-56 

14*68 

29-16 

CO , 

. 26*53 

15 '03 

34 -i >7 

20-71 

35-63 

23*20 

H 

. 13-52 

9-48 

18-95 

9-94 

20*01 

10-54 

CII4. 

. 0*23 

5-55 

0*29 

8-94 

0-49 

9*25 

N . 

, 15-99 

15-62 

12*89 

13-36 

X1-A9 

ii*i6 

HoO .. 

. 22-;0 

21-30 

18*15 

1649 

iS-oo 

16*69 



p 

cr cent age 

weights of total 

^ases. 


COy 

... 36-10 

51-84 

27-69 

4875 

28*19 

47 *26 

CO 

... 29-00 

15-03 

41-38 

21-02 

43'S3 

23*92 

H 

... I-I4 

067 

1*62 

0 72 

1*74 

0*79 

CH4 

... 0'i8 

3-18 

o'lS 

5-19 

0*34 

5*45 

N 

... 17-63 

15-65 

15-32 

13 59 

13*71 

H*54 

h.jP 

... 15-95 

13-63 

i3*Sx 

1073 

12-49 

IX -04 


Pressure in tons per 

square 

inch. 



2*9 

52-9 

27 

43 '22 

3'35 

40*5 



Press ii 

re ill' atmospheres 




442-1 

8063*8 

411-6 

6587-3 

5107 

6173*6 



Units c 

f heat, water fliiic 

1 . 



1272*3 

1360-0 

1035-9 

1190*0 

1 896-1 

1036-9 



Units of 

heat, wa 

fer gaseous. 



1x86-8 

1287-0 

901-9 

1132-5 

829*2 

9777 




Specific he 

111 . 




0*23040 

0-22385 

0*23714 

0*22529 

0*23772 

0 22828 


Temperatures 

of explosion, Cen 

tigrade. 



5151°-! 

5 749” -4 1 

4056“ '2 

5026“* *8 1 

3488 “*i 

4282° *9 



Comparative poicniial energy. 



0-9825 

1*0000 1 

0*8401 

0-8842 1 

07389 

0*7686 


If the figures given in these tables be carefully examined, 
it will be observed that for the three explosives the trans- 
foi-mation on firing appears, in all, to follow the same 
general laws. 

'i'hus in all^ three there is, with increase of pressun*, at 
first a slight increase, afterwards a steady decrease, in the 
volume of pornianfmt gasc‘s produced. 

In all three explosives there is, with increase.d pressure, 
a larges iiicn'ase in tins volume of earbonic. anliydridc, and 
a l.argc decrease in the volume t>f carbonic monoxide, In 
the volume of hydrogen this <l(s('reas(s wUh increas(* of 
pressure is very great ; whihi nietluuKS th(‘ pcu-eenlage of 
which with low i)n‘ssures is quite; insignirn-ant, V(;ry 
rapidly increases, and at the liigh(*st density is from tw(‘nty 
to^thirty timc.s greater than at tht; low(‘st "density, 

'Phero arc some variations in the pcn't^tuitagcs (If nitrogen 
and water vapour, but on the whoh,; th(is(i constituents 
may be considered to be nearly (-onslanl. 

The units of heat developed show with increastri pressure 
a slight decline at first, but afterwards increase .somewhat 
rapidly at the higher pressures. 

In the tables submitted it will be observed that the 
specific heats and the temperatures of explosion have been 
given, but with respect to temperatures so far above those 
in regard to which accurate^ obs(;rvations have brum made 
the figures given can only be taken as provisional. 

These temperatures haw; beem obtained by dividing the 
units of heat (water gaseous) by the specific heats; 
although provisional, they can .safely b(; use<l in ('om- 
paring the temperatures of explosion of tin; thre(M;xpiosives. 

The comparative approximate- potential (Mi(;rgies are 
obtained by multiplying the volume of gas prodiuxid by the 
temperature of explosion. "I'he moans for the throe 
explosives are respoctivc^ly corcHloj, 0.0762; M.D,, 0-8387 ; 
nitro-cellulose, o«7464, 'rhe highest potfuitifil en(;rgy (taken 
as unity), it will be noted, was obtained from coi'dite at a 
density of 0.5. 

It is submitted that the wide differences in the trans- 
formation of the three explosives with which the experi- 
ments have been made justify the gimcral conclusion at 
^ich Sir F. Abel and the wriler arrived in the year 1874 
[Transactions of the Royal Society^ vol. clxiii. p. 85) with 
respect to gunpowder, viz. that any attempt to define by a 
chemical equation the nature of the metamorphosis which 
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an explosive may be considered to undergo would only be 
calculated to convey an erroneous impression regarding the 
definite nature of the chemical results and their nnvformity 
under different conditions. 

The paper continues with a description of the experi- 
ments made to determine the time r(;quired for the complete 
ignition of certain explosives, and also of other experiments 
to determine the rate at which the exploded gases part 
with their heat to the walls of the vessels in which they 
are confined ; and in conclusion it is pointed out that the 
experiments made on erosion, with the three explosives 
referred to in this paper, and with some other explosives, 
have satisfied the author that the amount of absolute 
erosion is governed practically entirely by the heat de- 
veloped by the explosion. 

“ Colours in Metal Glasses, in Metallic Films, and in 
Metallic Solutions.” II. By J. C. Maxwell Garnett. 

Expressions, giving the refractive index and the absorp- 
tion coefficient (the optical constants) of a compound 
medium consisting of metal (i) in small spheres (granular), 
and (2) in discrete molecules (amorphous), diffused through 
an isotropic non-dispersive transparent medium (the 
solvent), in terms -of the corresponding optical constants 
of the normal metal, were first obtained. The particular 
formulae, which apply when the volume proportion ' (ft) of 
metal in the compound medium is small, followed imme- 
diately. By means of these formulce and of the numerical 
values of the optical constants of gold, silver, and 
copper for monochromatic light of several different wave- 
lengths, the values of the corresponding optical constants 
of diffusions of spheres and of molecules of these metals, in 
glass, in water, “and in vacuo, were calculated and tabu- 
lated. The absorptions of monochromatic light by speci- 
mens of gold and copper ruby glass and of silver-stained 
glass were measured. A comparison of the measured 
absorptions of gold ruby glass with the calculated absorp- 
tions of gold spheres and of gold molecules diffused in 
glass, and a collation’ of the results with others previously 
published,* show that the colour of gold ruby glass is 
primarily due to the presence of spheres (not molecules) 
of the metal. The presence of crystallites, formed by the 
coagulation of the gold spheres, and reflecting red light, 
accounts for the irregular blue and purple colours .some- 
times transmitted by gold glass. Further, when the absorp- 
tions of a colloidal solution of gold in water are compared 
with the calculated absorptions of gold spheres and mole- 
cules diffused in water, it appears that colloidal gold 
consists of small spheres in suspension. 

The close similarity between the observed absorptions of 
glass stained (amber) with silver, and the calculated 
absorptions of silver spheres in glass — those of a diffusion 
of silver molecules ip glass are quite different — indicates 
that the stained region must contain small spheres of silver. 
The presence of silver spheres (but not of discrete molecules 
of silver) also accounts for the brilliant blue reflection 
from the interface between - the* stained and unstained 
regions of Stokes’s specimens of silver glass. Ehrenhaft’s^ 
description of the nature and position of the absorption 
band observed in the spectrum of colloidal solutions of 
silver describes so well the position of the absorption band 
determined by calculation for a diffusion of silver spheres 
(but not of silver molecules) in water as to justify the con- 
clusion that the bulk of the silver present in colloidal solu- 
tion is in the form of small spheres, little, if any, being 
in true solution (ue, molecularly subdivided) ; and this 
conclusion is confirmed by the fact that the refractive index 
of a colloidal 'solution of silver, which was measured by 
Barus and Schneider, is preci.sely that which calculation 
gives as the refractive index of a diffusion of silver spheres 
(but not of molecules) in water. 

A comparison of the observed and calculated ab.sorp- 
tions shows that copper ruby glass owes its colour to the 
presence in the glass of small spheres of metallic copper; 
but some copper molecules are probably also present. 

Calculation proves that diffused spheres of cobalt would 
give a reddish colour to glass. Cobalt glass is not coloured 
by the metal in the. metallic form. 

1 Trans*, A, 1904, pp. 385 ei seq. \ Nature, vol. Ixx. p. 213 (June 
30, JQ04). 

^ Felix Ehrenhaft, Ann. Her Phys., vol. xi. p. 489 (1903). 
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'I'he colours produced in gold, silver, and soda glasses 
by the radiation from the emanation from radium suggest 
that those glasses contain free ions of the metal, and that 
it is by the discharge of those ions and the consequent 
rodurtion of th(* motal that kathode and Becquerel rays 
are able to colour the glasses. 

Curves were constructed to show how the calcu- 

lated absorptions and reflections of red, yellow, 
green, and blue light by gold and silver films vary 

with the volume proportion, ytt, of metal in • the film ; 

and a comparison of these calculated colour changes with 
those exhibited by the gold and silver films, which Faraday 
and Beilby had prepared, when subjected to heat and to 
pressure, indicated that {a) the films as first prepared 

were in the amorphous or granular phase; (6) healing 
diminished the density of the film, while pressure was able 
to increase that density again ; and finally (c) this diminu- 
tion of density was probably effected by the passage of 
the metal from the amorphous to the granular phase, and 
by the growth of the larger granules at the expense of the 
smaller, while increase of density was accomplished by 
changing some of the metal from the granular to the 
amorphous phase. 

Optical and other evidence led to the conclusion that 
Carey Lea’s silver was not allotropic, but consisted of 
normal silver in a finely divided (but not ' necessarily 
granular) stale. It appeared, therefore, probable • that 
many forms of metals, which have hitherto been supposed 
to be allotropic because' they possessed optical properties 
distinct from those belonging to the metals in their normaf 
states, were merely cases of fine division. Thus the 
properties of Bolley’s lead, of Schiitzenberger’s silver, and 
of other alleged cases of allotropy cited by Roberts-Austen 
(“ Metallurgy,” p. 90), do not require the postulation of 
an allotropic molecule for their explanation. 

Faraday Society, July 3. — Mr. W. R. Cooper in the 
chair. — Some notes on the rapid electro-deposition of 
copper : Sherard Cowper-Coles. The variou.s processes 
for increasing the current densities in copper deposition 
by using mechanical means for keeping the copper smooth 
are classified as follows : — (i) revolving or moving the 
kathode; (2) burnishing the copper during electro- 
deposition ; (3) insulating the growths on the copper so as 
lo prevent further increase ; (4) rapid circulation of the- 
electrolyte ; (5) revolving mandrel at a critical speed (centri- 
fugal process). — ^I'he use of balanced electrodes : W. W. 
Haldane Gee. — ^I'hc electrolytic oxidation of hydro- 
carbons of the benzene series, part ii., ethyl benzene, 
cumene and cymene : H. D. Law and Dr. F. Moll wo 
Perkin. — ^The electrolytic analysis of antimony: H, D. 
Law and Dr. F. Moll wo Perkin. — Notes on heat insula- 
tion, particularly with regard to materials used in furnace- 
construction ; R. S. Hutton and J. R. Beard. — Storage- 
batteries and their electrolytes : R. W. Vicarey. — 
Alternate current electrolysis : Prof. E. Wilson. — ^The twO' 
last papers were taken as read, and the discussions post- 
poned until the autumn. 

Dublin. 

Royal Irish Academy, June 26.— Prof. R. Atkinson, 
president, in the chair. — Prof. Ronald Ross gave an 
account of the researches which resolved the malaria 
problem, and took occasion to refer to the interesting 
mathematical problems connected with the diffusion of 
mosquitoes. 

Paris. 

Academy of Sciences, July 31. — M. H. Poincare in the 
chair. — The study of refraction at all heights. Formulae re- 
lating to the determination of the coordinates of the stars : 
M. Loewy. A development of a system of formulae allow- 
ing of the deduction of the positions of two pairs of stars 
according to the new method given in the Co 7 nptcs fendus 
for July 17. Three tables of solutions accompany the 
! paper. — On an endoglobular haematozoa found in the 
jerboa : M. Laveiran. The parasite is described and 
classified as Haemogregarina Balfouri. — On a secondary 
reaction of the halogen organo-magnesium compounds : 
Paul Sabatier and A. Mailhe. The cause of the Tow 
yield sometimes observed in the reaction between a ketone 
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and an alkyl magnesium halogen compound is due to a 
secondary reaction resulting in the formation of a sub- 
stituted ethylene. This tendency to the formation of an 
unsaturated hydrocarbon is especially marked in the case 
of the isobutyl derivatives. Details are given of several 
cases. — On the theory of surfaces and of envelopes of 
spheres in anallagmatic geometry : A, Demoulin. — On the 
properties of a holomorphic function in a circle where it 
does not lake the values zero and unity ; Pierre Boutroux. 
— On a new series of polynomials : A. Buhl. — On sliding 
friction : M. de Spairre. A solution of a problem 
enunciated by M. Appell in his treatise on mechanics. 
— ^The passage of electricity through gaseous layers of 
great thickness : E. Bouty. It has been s hown in previous 
papers that the critical field y^a Jp{p-^b), where p is the 
pressure (above o-x mm. of mercur}^), a the dielectric 
cohesion of the gas, and h a constant for the given flask 
and gas. In the present communication the constant b 
is found to be in inverse proportion with the thickness of 
the gaseous layer, e. The formula thus becomes 

where fe is a constant which depends only on the nature 
of the gas. — ^The electrolytic detector with a metallic 
point : G. Feirrie. An experimental study of the use of 
the imperfect contact of a fine metallic point and an 
electrolyte as a detector for Hertzian oscillations. — On 
the phenomenon of Marjorana : A. Cotton and H. 
Mouton: A study of the behaviour of solutions of 

colloidal iron hydroxide in a strong magnetic field. — On 
a megaphone : G. Laudet and L. Gaumont. A gas 
flame, mechanically controlled, is used to intensify the 
sound waves. — On the state of matter in the neighbour- 
hood of the critical point: Gabriel Bertrand and Jean 
Lecarme. Experiments made upon solutions of potassium 
bichromate in water and of alizarin in alcohol, at 
temperatures slightly above the critical points, have led 
to^ the conclusions that slightly above and below the 
critical^ temperature both the liquid and gaseou.s states 
exist simultaneously. — On the different states of oxidation 
of aluminium powder : M. Kohn-Abrost. Aluminium 
powder was heated by electrical means to various temp(‘ra- 
tures in a current of air; evidence was obtained of the 
formation of an oxide AlO. — The influence of the fragility 
of steel on the effects of mechanical treatment in a boiler 
works : Ch, Fremont. — ^The modification produccid in th(‘ 
metal of rivets produced by the operation of riveting : 
M. Charpy, — On the constitution of sparteine : Charles 
IVIoureu and Amand Valeur. The authors summarise 
their recent work on this alkaloid, and propose a formula 
for it which is completely in accord with the facts known 
up to the present. — Chemical oxydases ; G. Baudran. — 
On the variations of the basic function in chromium salts : 
Albert Colson. — On the^ presence of bile pigments in the 
medicinal leach : Camille Spiess. — Folded faults and 
horizontal overlapping in the Mesozoic of Portugal : P, 
Choffat — On the geology of the southern Carpathians: 
G. M. Mur^roci — Observations on the mode of formation 
of deposits of blende enclosed in the stratified rocks: A, 
Lodin. 


, \ Calcutta. 

Asiatic Society of Bengal, June 7.— Religion and: 
customs of the Uraons or Oraons : Father Dehon, S.J. 
communicated by E. A. Gait. An account of the reputed 
origin, mythology, ceremonies, and folklore of an agri- . 
cultural tribe now settled in Chota Nagpur, but thought 
to have come from farther south. — Note on a decomposi- 
tion product of a peculiar variety of Bundelkhand Gneiss : 
C. Slil^rrad. A white clayey material found in the 
Ajaigarh btate has been submitted by the author to Dr. ' 
u analysis of which is compared with 

that of pinite. The two substances were found to resemble 
one another. 

July s.-^Four new barnacles from the neighbourhood of 
Java, with records of Indian pedunculate forms : Dr. N. 
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Annandale. Of the new species, two belong to the genus 
Scalpellum, two to Alepas. Of the former, one is remark- 
able for its great size and for the reduction of the calcified 
valves ; the other for its habit of forming a regular, 
branched, though not organically connected, colony of 
several generations. One Alepas is larger than an}' 
hitherto described. 'J'hc specimens were presented to th(,‘ 
Indian Museum by the Eastern Telegraph Company, and 
come, with one exception, from a depth of 160 fathoms. 
A list of the pedunculate cirripodcs known from I he .seas 
of British India is added. — Additions to the collection of 
Oriental snakes in the Indian Museum, part ii. : Dr. N. 
Annandale. Notes on specimens lately received from 
the Andamans and Nicobars, with the description of a new 
sea-snake and a list of the Ophidia known to occur in 
these islands. — ^The Tibetan version of the Pramana- 
samuccaya, the first Indian work on logic proper, recovered 
from Tibet by the late Tibet Mission : Prof. Satis Chandra 
Vidyabhusana. — Materials for a flora of the Malayan 
Peninsula, No. 17: Sir George Kingr, F.R.S., and J. S. 
Gamble^ F.R.S. This contribution commences with 
natural order Myrsineje, and is continued by Sapotacer-u, 
Ebenaccas, Styracem, and Oleacem. The draft of Ebenaccju 
was prepared by Sir George King, that of the other orders 
by Mr. J. S. Gamble; but the new species are given under 
their joint names. 
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THE MATHEMATICS OF NATAL STRATEGY 
AND TACTICS. 

Manuel Pratique de Cincmaiiquc navale et maritime. 
By Captain Leon Vidal. Pp. viii+i 7 i* (Paris: 
Gauthier-Villars, 1905.) Price 7.50 francs. 

T his book was undertaken by the author in 
accordance with instructions from the Minister 
of Marine issued seven years ago. Captain Vidal 
was directed to collect in a single volume the 
numerous essays on mathematical naval tactics con- 
tributed by various authors, French and foreign, and 
scattered over many publications. Officers of the 
French Navy were asked officially to give all possible 
assistance to the compiler, and many of them have 
done so. The laborious task has been admirably per- 
formed, various problems dealt with have been clas- 
sified, and those relating to similar subjects have been 
grouped in distinct chapters. Captain Vidal has 
drawn largely upon work done by other officers, and 
acknowledges the fact. He is an enthusiast on the 
subject and has supplemented theorems due to others 
by much original work, extending or completing his 
scheme. Solutions alone are given and detailed 
demonstrations are avoided, so that the volume is 
compressed within narrow limits in proportion to the 
range and variety of subjects dealt with. In order 
to facilitate the practical use of his book by naval 
officers, elaborate numerical tables have been cal- 
culated by which readers can construct diagrams re- 
presenting particular cases that may require to be 
dealt with either during naval manoeuvres or in war- 
like operations. Numerous illustrations are intro- 
duced, and the descriptions are brief and clear 
throughout. Captain Vidal had to examine and col- 
late an enormous mass of material produced during 
the last thirty years, and it is not surprising, there- 
fore, that he has been so long engaged on the book. 
French naval officers and professors have done most 
in this field, but foreign authorities have also been 
laid under contribution, and the volume will probably 
long remain the chief book of reference on its special 
subject. 

The science of naval cinematics, says the author, 
consists in the study of the movements of vessels 
considered ordinarily as moving points, but in many 
instances it also takes account of their length and 
gyration, as well as their powers.” For the most 
part, in the strategical theorems dealt with it has 
been assumed that ships may be treated as particles, 
the influence of length and turning-pow’-er being neg- 
lected. Further, it is generally assumed that move- 
ments take place in a calm and tideless sea. Cer- 
tain corrections are suggested subsequently in order 
to make allowance for wind, wave, and current, but 
these sections are very brief, besides being incomplete 
in treatment, as is indeed unavoidable from the 
nature of the case. The turning-powers of steam- 
ships are but lightly touched, although they are most 
important in tactical manoeuvres either for single 
ships or squadrons. 
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It is well known that the mathematical training of 
French naval officers is more extensive than that 
given to officers in the Royal Navy, and Captain Vidal 
is exceptionally well equipped in this respect, 
even among French officers. The book is indeed 
mainly a collection of geometrical theorems, in two 
dimensions, bearing upon the movements of ships or 
squadrons performed under certain assumed condi- 
tions. Many of these theorems can have little prac- 
tical value, but not a few’ have been made the basis 
of modern French naval manoeuvres. The funda- 
mental idea is that when the course of a ship de- 
parts from a straight line it may be assumed to 
follow a logarithmic spiral. Captain Vidal enumerates 
the principal properties of that curve, and gives tables 
for estimating the lengths of arcs and chords, the 
values of tangents at different points, and other use- 
ful items. He takes special cases for spirals described 
about a fixed point, or about a point in the rectilineal 
course of another moving body, so as to examine the 
relative positions, from instant to instant, of two 
vessels or two squadrons. Theorems attaching to the 
well-known “curves of search” employed by. ships 
when scouting, or endeavouring to detect the posi- 
tion of an enemy who attempts either to arrive at or 
depart from some fixed point, are discussed at length. 
In another chapter theorems dealing with the move- 
ments of two vessels such as may talve place in single- 
ship actions are grouped and discussed fully. In a 
third chapter the most effective methods of concentra- 
tion for scattered ships belonging to a fleet sent out 
for purposes of observation and scouting are dealt 
with. In another section the “ lines of observation ” 
to be patrolled by ships of a fleet, and the organisa- 
tion required in order that an enemy cannot pass 
through the line without detection, are discussed. 
The influences of currents in rivers on the movements 
of vessels and the effect of wind and sea are also 
briefly investigated. 

Captain Vidal writes fully as much as a mathe- 
matician as a naval officer. In his opinion the study 
of mathematics is both necessary and beneficial to all 
naval officers, whose duty he considers it to be to lay 
down conditions for programmes of ship-construction. 
Consequently, he urges that officers should under- 
stand the work of the engineer and the trend of indus- 
trial progress if they are to give good advice and be 
the corps directeur of a modern fleet. Naval officers 
must, in his opinion, “ make, in war, the synthesis 
of actual forces and guide them in producing the 
desired effects.” To ensure success in this high mis- 
sion the study of naval cinematics is essential, in 
Captain Vidal’s judgment, since every advance in 
that science “ enables one to foresee more clearly the 
results of movements of ships and to employ new 
combinations with intelligence,” There is much 
force in this contention, but the class of work dealt 
with by Captain Vidal could be undertaken only by 
the ilite of officers in the Royal Navy. His treat- 
ment would be over the heads of average naval men, 
and it is not likely to assist them in their daily work. 
The fact that the standard of mathematical attainmenf' 
by average officers in oiir naval service is not so high 

R 
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as in the French Navy may reduce the number of 
English readers of the book. But, happily, we 
possess many naval officers fully competent to take 
their place in scientific discussions of naval strategy 
and tactics. They will find much that is suggestive 
in Captain VidaPs book, and may be trusted to 
appreciate its investigations properly as well as to de- 
duce therefrom rules for guidance, which will assist 
brother officers not so well instructed as themselves 
in the practical application of the theorems which 
Captain Vidal has collected. Shortly stated, the 
volume is better suited for the student than for the 
average naval officer, but it deserves a place in the 
professional libraries of all modern fleets. 

W. H. White. 


THE CORRESPONDENCE OF PIUYGENS. 

CEuvres completes do Christiaan Huygens. Publidcs 
par la Socidtd Hollandaise des Sciences. Tome 
dixi^nie. Correspondance 1691-1695. Pp. 816. 
(Nijhoff : La ‘Haye, 1905.) 

T his volume completes the publication of the scien- 
tific and miscellaneous letters of Huygens, the 
ten volumes comprising in all twenty-nine hundred 
letters and memoranda. There is, perhaps, not so 
much variety in the contents of the present volume as 
in those of previous ones, and the great majority of 
the letters of interest written during the last five years 
of Huygens's life have been published before, but they 
have now in many cases been further illustrated by 
the addition of rough notes from the books of 
adversaria of the author. 

The correspondence with Leibnitz, which had been 
resumed in t 68<S after a long interruption, went on 
regularly during the years 1691-5, dealing jiarlly with 
pure mathematics, partly with the theory of universal 
gravitation. It shows that Huygens never bocam<< 
reconciled to the use of the differential calculus, but 
continued to prefer geometrical methods. In 169/ 
he acknowledges the utility of the calculus, and says 
that he has made some progress in it; yet in th(i 
very last letter to Leibnitz (of December 27, 
Huygens remarks that the new method *‘nc me 
demeure pas pr^sente h Pesprit quand j’ai discontinue 
longtemps h m'y exercer.” But the numerous letters 
and notes on the quadrature of curves, especially of 
the folium of Descartes, exchanged between Marquis 
de PHospital and Huygens show that the latter's 
power of dealing with geometrical problems was as 
vigorous as ever. He also continued to correspond 
with Fatio do Duillier, whose letters foreshadow the 
accusation of plagiarism which he launched against 
Leibnitz in 1699, as he from 1691 repeatedly assured 
Huygens that Newton was the discoverer of the 
differential calculus, and that it would not be pleasant 
for Leibnitz if Newton's letters to him were pub- 
lished, Hu5^gens, who continued to think the new 
calculus unnecessary, did not omit to tell Leibnitz 
that, according to Fatio, Newton knew more of the 
inverse problem of tangents than Fatio and Leibnitz 
did; to which Leibnitz quietly replied that everybody 
had his own ways of proceeding, and perhaps he 
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knew of some which Newton had not yet perceived. 
Fatio several times mentioned in his letters that he 
intended to publish a new edition of tlie Principia," 
as Newton had declined to do it himself, and pro- 
po.scd to expand il; into a folio volume, which he 
flattered himself would be more easily understood than 
Newton '.s quarto. 

With Leibnitz, Huygens also exchanged ideas about 
the nature and cause; of gravitation. In 1692 Leibnitz 
remarked that a vortex like that assumed by 
Descartes is necessary to explain why the earth’s 
axis remains parallel to itself, while the fact 
that all planets and satellites move in the 

same direction also points to their being carried 
along by some fluid matter. He rejects the 
idea of Cassini, that the orbit of a planet 

is not an ellipse, but a Cassinian oval, since no 
physical reason had been given for this hypothesis. 
Tlie spherical shape; of a drop of water, the fall of a 
body to the earth, .and the motion of the planets are 
all, according to Leibnitz, caused by the ‘‘materia 
.ambiens.” Huygems, on the other hand, thinks that 
the sphericity of a drop is mon; likely caused by the 
rapid motion of some; matter which circulates inside, 
and as to the planets ho fails to se(; why we should 
assume the existence of vortices when Newton had 
proved that the law of inverse squares “ with the 
ccntrifug.al force " produces the elltps(?s of Kepler. 
He also makes other objections to the theory of 
Dcsc.artes, particularly to the small sphor(\s of the; 
second el'iiUMit whu‘h nwolva* tanmd the aeeumulated 
first elanent (th(; sun), and are supp(>s(‘d to have; b(;en 
formed by the corners of tlu* original matt(‘r Ixang 
rul)b(‘d off; for if this mall<‘r ofiered any n‘sistanc(; 
to this rubbing, what: should limit (lu‘ resistance, and 
if thi're were none, what slioiild prevtait th(‘ total 
cl(‘stTue(ion of th<‘ particles? '['(k; vortex which should 
preserve* (Ik; paran(‘tlsni of lln* eaiih’s axis is in- 
compatible with flu; motion of {\\e same matter in 
.all directions which should product; gravitation; an 
objection to whi(*h lj;ibi\itz could only r(;ply that wo 
h.avti two such indtiptindtafi circulations lua-t* on the'*^ 
earth, causing gravity .and magni‘lism. Huygens 
.acknowledges that vortices are a convtaiient moans 
of explaining the common direction of planetary 
motions, but the constant eccentricity of a planet and 
the variable velocity in tlu* orbit: cannot be accounted 
for by the theory. 

In this connection it is most interesting to 
read .some notes written by liu^^gens to the 
well known “Vie dc Monsieur Desrartes," pub- 
lished anonymously by A. ILaillet: in Hk)i, Accord- 
ing to I'Iiiyg<,-ns, D(‘scart(‘s w.as very smaa^ssful in 
pitting his conjectures and fictions acc(*pled as truth, 
just as novels may be taken for re.al historv; but, on 
the other hand, he dealt with tangible; tilings, and 
not with mere words as earlier philosophers had done. 
Bacon did not understand mathematics and was want- 
ing in penetration as regards physics, being unable 
even to conceive the possibility of the earth’s motion, 
which he mocked as an absurdity. Galileo had enough 
of mental power and mathematical knowledge to make 
progress in physical science, and he was the first to,-; 
make discoveries as to the nature of motion, although; 
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he left ver}^ mjach to be done. He did not pretend 
to explain the cause of all natural phenomena, nor 
had he the vanity to want to be the head of a sect; 
he was too modest and too great a lover of truth for 
that. But Descartes wanted to pass for the author 
of a new philosophy which could take the place of 
the Aristotelian, and he stuck to what he had once 
proposed though it was often very wTong. He 
has done a good deal of harm to the progress of philo- 
sophy, for those who believe in him imagine that they 
know the cause of everything; they waste time in 
sustaining the doctrines of their master, and do not 
work to penetrate the real reasons of the great number 
of phenomena as to which Descartes has only pro- 
pounded idle fancies. A severe judgment, but not an 
undeserved one as regards the tenacity with which the 
followers of the Cartesian philosophy clung to the 
vortex theory, though it hardly accounted for any of 
the phenomena of planetary motion. 

Probably owing to the infirmities of old age, 
Huygens during the period covered by this volume 
did not do any astronomical work, though he wrote 
to his brother Constantyn in 1693 that he had got a 
tube made for a 45-feet object glass, chiefly to show 
the moon and planets to persons of quality who could 
not manage a tubeless telescope, which was pointed 
to an object by cords. His interest in the use of 
pendulum clocks at sea was unabated, and there are 
several short letters on this subject. As the results 
of repeated trials were not favourable, Huygens 
endeavoured to find other means of realising iso- 
chronic motion, not subject to disturbance from the 
rolling of a ship, and designed several forms of 
balance of which a full account is to appear among 
his hitherto unpublished works. 

There are fewer allusions to current political and 
other events in this volume than in the previous ones, 
but naturally the anti-Copernican action of the Uni- 
versity of Louvain in 1691 is not passed over. The 
faculty of arts suspended Prof, van Welden for three 
years for asserting that the earth was one of the 
planets. He wrote to Huygens to beg for the inter- 
cession of Constantyn Huygens or of King William, 
but they do not appear to have done anything for 
him. During the last years of his life, Huygens 
wrote his well known little book ** Cosmotheoros, 
which was not published until 1698, three years after 
the death of its author. J. L. E. D. 


PSYCHIATRY. 

Manual of Psychiatry. By J. R. de Fursac. Trans- 
lated by A. J. Rosanoff, and edited by Dr. J, Collins. 
Pp. xii + 352. (New York: Wiley and Sonsj 

London : Chapman and Hall, Ltd., 1905.) Price 
10^. 6d. net. 

'^HE author has managed to compress a fairly large 
■L amount of information into this manual, but we 
are afraid that the subject-matter is almost too con- 
densed for the reader who is not already conversant 
with the subject. This book is divided into two parts. 
The first portion is a general study of the causes, 
symptoms, and treatment of mental disorder, con- 
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sidered independently of the various affections in which 
they are encountered. The second portion is devoted 
to the study of the individual psychoses. 

The volume is rather unevenly divided; some sub- 
jects are fully dealt with, but the description of others 
is somewhat meagre. The chapter on aetiology is 
very good, and this important problem is thoroughly 
reviewed. We cannot agree with the author in his 
conclusion that heart disease is common in the insane, 
and Strecker’s figures as to the prevalency of this 
malady in German asylums, viz. 61.7 per cent for men 
and 42.7 per cent, for women, would not coincide with 
similar statistics obtained from English asylums. 

In the chapter on general symptomatology the sub- 
ject of hallucinations and their causation is briefly but 
w^ell described. Throughout the volume it is very 
noticeable that purely psychological matters are dealt 
with in greater detail than other subjects of equal, if 
not of greater, interest to the practical physician. 
For example, the pages on treatment are undoubtedly 
the weakest in the book. Very little space is devoted 
to this important subject, and the reader is left very 
much in the dark as to the management of cases of 
mental disorder. 

The author has evidently had the usual difficulty in 
finding a good classification of insanity. He states 
that in the absence of one that is founded upon a 
pathological anatomy basis he has chosen “ the most 
practical, the most convenient, and the one which in 
any given case would enable us to establish the prog- 
nosis and institute the treatment.’’ Wd quite agree 
that he has made the best choice in selecting 
Kraepelin’s classification as the basis for his own 
scheme. 

The first chapter in the second part is reserved for 
the consideration of the “infectious psychoses,” of 
which the following are briefly reviewed : — febrile 
delirium, infectious delirium, and hydrophobia. 

Under the heading of “ Psychoses of Exhaustion,” 
the author describes conditions of primary mental 
confusion and acute delirium- Toxic psychoses are 
divided into two divisions, (a) acute, (h) chronic, 
morphinomania and cocainomania being included in 
the second class. Dr, de Fursac recommends that, 
when possible, the rapid method of withdrawal of 
morphia »shouId be employed in the treatment of 
morphinism, as he prefers this to the sudden and 
gradual methods sometimes employed. 

The “ autointoxication psychoses ” include uraemia, 
the polyneuritic psychosis or Korsakoff’s disease, 
dementia praecox, and general paresis. After 
thoroughly considering the relationship of syphilis to 
general paresis, the author states that “ at the present 
time we have no conclusive evidence either for or 
against the syphilitic origin of general paresis.” 

The next chapters are devoted to the description of 
“ psychoses dependent upon so-called organic cerebral 
affections,” and “psychoses of involution.” The 
latter include “ affective melancholia ” and “ senile 
dementia.” We do not like the term “affective 
melancholia”; it seems redundant, for clearly all 
forms of depression must be affective. Further, the 
author uses the term in a new sense, which causes 
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confusion. The chapter on senile dementia is dis- 
tinctly good and very instructive. 

Under psychoses without a well-determined 
etiology, which are apparently based upon a morbid 
predisposition,” are found manic-depressive insanity, 
paranoia, and constitutional psychopathic conditions, 
such as mental instability, sexual perversions and in- 
versions and obsessions. Paranoia is very briefly de- 
scribed under the title of “ Reasoning Insanity.” 
We strongly disagree with the author in his use of 
this term; it is by no means a good one, and is, in 
addition, confusing, since other writers have used it 
as designating the maniacal stage of manic-depressive 
insanity. 

Epilepsy and hysteria are described under the head- 
ing of “ Psychoses Based on Neuroses,” and the con- 
cluding chapter is devoted to the consideration of 
the arrest of mental development. 

, The book is v/ell translated, and the index is care- 
fully compiled. This manual undoubtedly has its 
merits, but, as we have already stated, it will scarcely 
appeal to the practitioner, as the description of treat- 
ment is somewhat meagre, and the student will find 
the subject-matter almost too condensed. In any 
future edition the author will do well to correct these 
defects, for by so doing he will render his book a 
useful manual on psychiatry. 


OUR BOOK SHELF. 

Experiments with Plants. By Dr. W. J. V. Oster- 
hout. Pp. x + 492; illustrated, (New York: The 
Macmillan Company ; London : Macmillan and Co. , 
Ltd,, 1905.) Price 55, net. 

The author defines his aims in the following words 
(p. 7) : — “ The numerous questions which young 
people ask about plants arc best answered by them- 
selves. ... To put them in the way of doing this 
so far as possible is the object of this book.” In 
accordance with this plan, the apparatus used is of 
a rough and home-made description, constructed of 
fruit jars, lamp chimneys, clothes’ pegs, india-rubber 
bands, and sealing-wax. Much ingenuity is shown 
in the design of apparatus so put together. Whether 
a sufficient degree of stability .is always obtainable 
may perhaps be questioned, but from the author’s 
point of view the advantages of his method certainly 
outweigh any such shortcomings. One great merit 
in the book is the insistence on the necessity of control 
experiments, which are especially needful with rough 
methods. The book is divided into chapters headed 
** The Work of Roots ” — of leaves, of stems, &c. — 
ending up with a chapter on “ Making New Kinds 
of Plants,” which is a statement of what breeders 
and experimenters on variability have done rather than 
instructions for the making of such experiments. 

The author very properly recommends common 
plants for use; but why students of botany should 
be confined to such names as “Kentucky Coffee 
Tree,” “Dusty Miller,” “Live Forever,” “Switch 
Plant,” it is difficult to say. Occasionally we find the 
scientific name, and in this way we learn that a 
“ Wandering Jew ” is a Tradescantia. 

Most of the experiments are clearly described, but 
we have been puzzled* over some of them. For 
instance (p. 19 1), the method of answering the 
question, “ Does the leaf decompose carbon dioxide? ” 
seems to us to involve passing a lighted candle under 
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water into a jar of air. Hero and clsowhere in the 
book the author neglects simple «and striking methods. 
It is important that the student should be convinced 
that oxygen is given off by gn'on loaves in light. The 
above-mentioned (^xpi^iiiKMit is not satisfactory, 
when^as Engel mann’s blood nu^thocl is both simple 
and convincing. Again, the \v<‘II-kno\vn plan of count- 
ing the bubbles given off by sul)nu‘rged plants in 
light, though not fro(! from (‘rrors, gives us(‘ful com- 
parative data for thc^ study of assimilation. In the 
same way wc think that more fundamental experi- 
ments should have been givcai under the heading of 
“ Stomata.” Stahl’s cobalt method, which is merely 
mentioned in a note, can bo used by the most elemen- 
tary of students to demonstrate important facts. 

In spite of some faults, the book will be found of 
value to anyone compelled to give a course of 
physiological botany under conditions which preclude 
the use of ordinary laboratory fittings. 

Conversations on Chemistry. Part i. General 
Chemistry. By W. Ostwald. x\uthorised trans- 
lation by Elizabeth Catherine Ramsay. Pp. V4-250.' 
(New York : John Wiley and Sons ; f.ondon : Chap- 
man and Hall, Ltd., 1905,) Price (i.v. 6d. net. 

The German original of this book has already rec.eived 
sympathetic notice in Nature, and in connection with 
the translation now before us it is necessary to add 
little more than that Miss Ramsay has done her 
work with much skill, and has made the dialogue 
not less natural and vivacious than it is in the original. 
It is impossible to road the book without a feeling of 
refreshment and amusement, or without admiration 
of the ingenuity and resource of its philosophical 
author. It seems hardly fair to say that we have 
here a revival of Dr. Brower or Mrs.' Marcct. There 
arc two striking differences between the old and the 
new dialogues. In the first place neither master nor 
pupil in Prof. Ostwald’s book i.s endowed with that 
aUvSterc and dc^pressing pi(‘ly of mind which, to the 
unregenerate, pnwiclt‘d ])(‘rhaps tlu^ most afflicting 
feature of the older works. In llu‘ s(*cond place Prof. 
Ostwald’.s book shows a mashTly lr(*atm(Mit not only 
of the real difl'uaillh's of chemrslry in itself, but a 
perfect appreciation of the pitfalls tfiat beset the pupil 
in the early .st:ag(‘s of Itaarning. It is difficult tb sup- 
pose that any teadua* will fail to find something useful 
or to gain some valuable hints from reading the book, 
and on this ground it must be warmly recommended. 

It would, however, be a misfortune if a tiaacher 
constrained his teaching to the exact course of the 
dialogue, and, of course, it would be worse* still if 
he set so many pages as a lesson to be learned by the 
pupil. The real u.sefulnoss of the book wall probably 
lie in the example it affords of the life that may b'e 
imparted to teaching when, on the one hand, the 
pupil is allowed a fair chance of thinking out things 
for himself and a full opportunity of frankly saying 
what he thinks, and when, on the other hand, the 
teacher takes the part of a guide, philosopher, and 
friend who has a soul above dictionaries and examin- 
ation papers. A. S. 

Mathematical Rccroaiions and Essays. By W. W. 
Rouse Ball. Fourth edition. Pp. 'xvi + 402. 
(London: Macmillan and Co., Ltd,, t()() 5.) Price 
75, net. 

This edition differs from the third by coiitaining 
chapters on the history of the mathematical tripos at 
Cambridge, Mersenne’s numbers, and cryptography 
and ciphers, besides descriptions of some mathematical 
recreations previously omitted. The book has thus 
become more miscellaneous in character, but ^ the 
additions fit in very well, and arc all entertaining. 
Mr, Ball writes with enjoyment of his subject, and 
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in a very agreeable style ; moreover, he does not 
assume the reader to possess any knowledge of 
advanced mathematics. For those who wish to study 
any of the more important topics in detail he gives 
ample references ; for those merely in search of 
diversion he provides a mine of amusement, in ex- 
ploring which many pleasant hours may be spent. 
And there are some unsolved problems mentioned 
w’hich the amateur with a mathematical turn of mind 
may attack with nearly as much chance of success 
as the expert; for instance, to give a strict proof that 
only four different colours are necessary to colour a 
map distinctly. Altogether this is an excellent work 
of its kind, and ought to find a large number of 
readers; even those who have a former edition will 
be likely to buy this one, if only for the sake of the 
very interesting account of the vicissitudes of the 
mathematical tripos. 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications,] 

The Rate of Formation of Radium. 

The production of radium from uranium has now been 
observed experimentally ; the rate of production is not, how- 
ever, in accordance with the quantitative theory. Mr. 
Soddy’s observations (Phil. Mag,, June, 1905) gave a rate 
of production of only one-thousandth of the theoretical 
amount. An experiment which I made on a specimen of 
uranium salt, known to be at least thirty years old, has 
confirmed Mr. Soddy’s conclusion so far as to show that 
the mean rate of production of radium could not have 
exceeded a hundredth part of the theoretical amount. 
It may, of course, have been much less, since the amount 
of radium initially present is unknown. 

The explanation of this discrepancy, which has been 
suggested by Mr. Soddy and others, is that there may 
be a transitional product. If this is the case, it is 
to be expected that the rate of production of radium 
from uranium initially purified will be found to accelerate 
as time goe.s on. In the meantime, I am trying an ex- 
periment which promises to give the required information 
more easily. 

The transitional pi*oduct, if it exists, must be contained 
in pitchblende. If, therefore, we could remove all the 
radium, but as little else as possible, from a solution of 
pitchblende, the increased rate of production of radium 
might be apparent. 

Fifty grams of the best pitchblende were dissolved in 
nitric acid. The insoluble residue was fused with sodium 
carbonate and added to the solution. The whole was 
evaporated to small bulk to render silica insoluble ; more 
dilute acid was added, and the silica filtered off and re- 
jected. The metallic bases were thus got into solution. 

The solution was freed from radium so far as possible 
by adding barium nitrate solution in small portions, al- 
ternately with equivalent quantities of potassium sulphate. 
Four and a half grams of the barium salt were thus 
added. After this the amount of radium remaining was 
determined by its emanation ; three determinations gave, on 
an arbitrary scale, 69, 58-5, 61-5, mean 63*0. After an 
interval of three and a half months the amount was 
again determined. The values were 73-5, 74.5, 72-0, 75-0, 
p*5, mean 73-3- It appears probable that this increase 
is significant, since each of the second series of numbers 
is larger than any of the first series. 

Assuming that the difference is significant, the rate of 
production per gram of mineral per year would be, on 
the same scale, 0-723. The equilibrium quantity of radium, 
the amount, that is, in the untreated mineral, was found 
to be, per gram, io,ioo. If radium decays to one-half its 
initial quantity in a thousand years, as theory indicates, 
then the production in one year from a gram of the 
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mineral should be 10,100/ 1-45 X 1000 = 6-9, about ten times 
the observed amount. 

The increase is insufficient to inspire complete confidence. 
It seems most probable, however, that there is an increase 
much greater than in Mr. Soddy’s experiments with pure, 
uranium salts. It would not have been difficult to remove 
all traces of radium, and then the increase (if real) would 
have been unmistakable. It was feared, however, that 
the barium precipitation might remove ,part of the hypo- 
thetical intermediate product. It seems likely that this 
is the case, since the rate of production is still less than 
theory requires. 

A little longer interval will, it is hoped, give a conclusive 
result. It is intended to try other methods of separating 
the radium, in the hope of avoiding all loss of the inter- 
mediate product. R. J. Strutt. 


The Effect of Radium on the Strength of Threads. 

In a note which appeared in Nature on February 4, 
1904, Lord Blythswood announced his observation of the 
destructive action exerted on cambric by the radiation 
from radium. Having at our disposal recently twenty 
milligrams of radium bromide which had, for a time, 
nothing better to do, we investigated the progressive de- 
crease of strength of threads exposed to its influence. In 
order to have examples of both animal and vegetable 
fibres, we used unspun silk and ordinary bleached cotton 
thread. 

Ten pieces of thread were exposed’ at a time. The 
threads were folded round a strip of writing paper and 
held in place by being caught in notches cut in the edges 
of the strip. The paper was laid on the top of the capsule 
containing the radium, so that the ten threads were ex- 
posed to the bare radium at a distance of about half a 
centimetre. The whole was enclosed in a lead box. After 
a certain period of exposure the average breaking strength 
of the threads was taken and plotted against the time. 
The points obtained lay closely on a smoothly descending 
curve. 

In the case of the silk fibres the loss of strength went 
on at a practically uniform rate from the beginning up 
to the longest duration of exposure given (seven days). 
The initial strength was 78 gms., and this decreased by 
about 4 gms. per day. The cotton threads, on the other 
hand, gave a cun'e which fell more rapidly in the early 
than in the later stages. The strength began at 370 gms., 
and decreased at first by about 60 gms. per day. After 
ten days the rate of weakening was about half this. The 
longest exposure given was seventeen days ; at the end 
of this time the krongth was reduced to 50 gins. The 
different behaviour of the two kinds of fibres may be 
due to the much greater thickness of the cotton threads. 

The effect seemed to be due entirely to the a rays. A 
piece of paper was interposed between the threads and 
the radium, and three days’ exposure was given. In the 
subsequent test none of the threads broke at the exposed 
part, and the strength was not decreased. 

We tried the effect of moistening the cotton threads, 
the two ends of each thread being left, during a three 
days’ e.xposure, dipping into a vessel of water. On open- 
ing the lead box, in which the whole arrangement was 
enclosed, it was found that the radium bromide, being 
hygroscopic, was wet and partially dissolved. The strength 
of the threads was found to be higher than when exposed 
in a dry condition for the same period. The difference 
was too great to he attributed to the increase of strength 
imparted to threads by moisture, and was plainly due to 
the decreased emission of rays accompanying the solu- 
tion, and the consequent removal of the emanation from 
the radium. We traced the course of the recovery of 
activity by the dried radium by making a series of three- 
day exposures of dry threads. The effectiveness of the 
radiation as measured b| the weakening of the threads 
came back by regular steps in about a fortnight to a value 
slightly greater than its original one. This may have 
been due to a re-arrangement of the ujpper surface of the 
powder, which was not, at the beginning, very regularly 
spread over the bottom of the capsule. 

1 Hilda P. Martin. 

W. B. Morton. 

Queen’s College, Belfast, August 8. , 
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AMERICAN RESEARCH IN ASIA.^ 

T his handsome publication is divided into six 
sections, Prof, Pumpelly describing the “ archeo- 
logical ” and physicogeographical reconnaissance in 
Turkestan, and Mr. R. W. Pumpelly the physio- 
graphic observations on the Pamir; Prof, W, M. 
Davis describes a journey across Turkestan,” and 
Mr. Ellsworth Huntington deals with Central Turkes- 
tan and with the basin of eastern Persia and Sistan. 

The expedition received the most friendly help from 
the Russian authorities, and received its only check 
in northern Afghanistan. The dominant factor in the 
wide region examined appears to be its progressive 
desiccation, whereby even the irrigation works of the 
ancient races failed long ago to bring 
in water from the streams. Every- 
where there are signs of old vitality, 
of great cities, and of peoples who 
accumulated wealth by trade and 
settled labour. Again and again, en- 
vious invaders from the south, or east, 
or west, have swept across the hollow 
lands between the mountains, and have 
destroyed a civilisation in order to 
enforce their own. The very sites of 
the chief towns have shifted, and the 
remains of the earlier settlements, 
deeply buried, may afford a clue to 
** the origin of Western and Eastern 
civilisations.” 

Prof. W, M. Davis, experienced in 
grasping the significance of the sur- 
face-features of a country, discussp 
the former extension of the waters in 
the Aralo-Caspian area. ^ Particular 
interest also attaches to his examina- 
tion of the loess. Whatever the actual 
origin of this finely divided^ material, 
there is no doubt as to its distribution 
and the moulding* of its surface by 
wind in the eastern provinces of Semir- 
yetshensk and Fergana (p. 63) — wc 
adopt the spelling of the text, and not 
of the map which forms plate iii. Mr. 

Huntington also observes loess in pro- 
cess of formation in the Kashgar 
plain, and refers it here to the spread- 
ing out of very fine silt by water in 
the flat floor of temporary and recur- 
rent lakes. There is in reality no 
contradiction between these views, 
since most writers are agreed that the 
material gathers first of all in the 
plains by ordinary processes of denuda- 
tion, and then undergoes further sift- 
ing, the chief agent being the persis- 
tent action of the wind. 

Both these authors believe that the 
Tian Shan mountains were worn down to a fairly 
uniform surface after their principal folding had 
occurred, and that they owe their present irregular 
surface more to subsequent differential uplifts than to 
denudation (pp. 73, 80, 168, &c.). “ Even in the lofty 
Pamir there are certain ranges w^here the snowy peaks 
are smoothly truncated, as though by the old pene- 
plain, in spite of the fact that they are froin 15,000 to 
20,000 feet high.” Prof. Davis seems not to insist on 
so recent a date for the “ peneplain ” as does his 

1 ‘‘ Explorations in Turkestan, with an Account of the Basin of Eastern 
Persia and Sistan.” ^ Expedition of the Carnegie Institution of Washington 
in 1903, under the direction of Kaphael Pumpelly. Pp, xii+324 ; with map 
plates, and figures in the text. (Washington : Carnegie Institution, 1905.) 
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colleague, who brings forward conclusive evidence 
that the whole Tertiary' series of the district was 
involved in the folding, and that the uniform degrada- 
tion must be assigned to late Tertiary times. The 
present development of the pcnoplaia ” in Ccnti-al 
Turkestan seems, according to Mr, Huntington, due 
to the formation of ridges and basins, without con- 
spicuous faulting. Prof. Davis, on his part, lays 
more stress on faults and ‘‘fault-blocks.” Lateral 
compression, ho urges, has had little to do with the 
raising of the block-ranges, to which our attention 
is now for the first time directed in this area; and he 
proceeds, in consequence, to consider the bearing of 
the Tian Shan ranges on Suess’s views on horsts. 
He justly remarks (p. 82) that “ forces of uplift are 


still worthy of consideration and, being himself a 
profound student of processes of denudation, he points 
out that the surfaces of m<any horsts must have been 
near sca-levcl before they were separated by disloca- 
tion. After all, may we not be grateful to Sucss 
when WG find discussions such ris these arising 
naturally in a work of travel, which might in some 
hands have been a record of detached geological 
observations? 

Ihe glacial phenomena of the central ranges are 
described in connection with the successive areas 
studied, and the gravel terraces, which are well illus- 
trated by views and sections, are correlated with 
climatic changes. The authors hope that subsequent 



Fig. I. — ^Youngest Gorge of the Khoja Ishken, cut in the bottom of the main Glacial Valley. 
From “Explorations in Turkestan, with an Account of the Basin of Eastern Persia and 
Sistan.” 
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researches may indicate fluctuations in the Aralo- 
Caspian waters, in correspondence with those trace- 
able in the rivers that flowed down from the glaciated 
areas. Mr. R. W. Pumpelly tried, in the short time 
at his disposal, to correlate (p. 143) the glacial changes 
with the successive shorelines traceable in the basin 
of Kara Kul on the Pamir, and makes the interesting 
suggestion that this lake rose to a height of 320 feet 
or more above its present level during the first local 
glacial epoch, and to a height of 150 feet during the 
second epoch, the times of greatest precipitation 
corresponding with the increase in the lacustrine 
waters. Both here and in the Alai Valley to the 
north, two well marked series of moraines exist. The 
older series in the Alai Valley is clearly indicated by 
being cut into by the narrower valley-troughs, with 
which the second and fresher series is associated. If 
we read Mr. Pumpelly aright — for his mode of bring- 
ing together his observations leaves something to be 
desired and explained — the older glacial epoch actually 
preceded some of the earth-movements which gave 
the ranges their present relations and elevations (pp. 
14s and i55)_. 

Mr. Huntington goes so far as the presentation of 
five glacial epochs, on the evidence of the large and 
high-reaching valleys which still contain glaciers in 
them (p. ic)g); and, arguing from the very probable 



Fig. 2.— a Barkhnn near Bakbarr’en, lookinp: south. From “ Exploraciors 
in Turkestan, with an Account of the Basin of Ea.stern Persia andSistan." 


correlation of his epochs of gravel-deposition and of 
glacial extension higher up the country, he is in- 
clined to ask for at least six advances and six con- 
siderable “ interglacial ” withdrawals of the ice. In 
his concluding paper on eastern Persia and Sistan, 
he describes what he styles ‘‘ one of the most desolate 
lands in the world,” “ a land of gravel and naked- 
ness, of huge desert basins and desolate, interminable 
slopes, of tantalizing mirages and bare mountains.” 
The average rainfall does not rise above 10 inches, 
and comes from the south-east; ■while the summer 
wind from the north, often as violent as a hurricane, 
fills the air for four arid months with continental 
dust. The country" is dealt with by Mr. Huntington 
as by a scientific artist, and his picturesque touch is 
emphasised by an occasional aphorism', such as “ The 
desert makes men lose every sentiment except the 
desire to get safely to the other side.” Persia is to 
him a “ typical example of an arid country ” ; and he 
gives us a fine sketch of its life-history. He then 
describes in detail five series of recent river-terraces, 
and connects them, as we are led by this time to 
expect, with climatic changes, similar to those in 
Turkestan. The alternations in the lake-deposits of 
Sistan then come in for corresponding treatment, and 
the decay of the area in population and in political 
power in modern times is attributed to the final 
desiccation. 
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We are glad that Mr. Huntington’s clearly written) 
papers close the series; for must we not admit that 
American physical geographers, who are apt to 
classify old conceptions until they appear to develop 
into new ones, provide us at times with somewhat 
difficult reading? On p. 79 we have: — “the pene- 
planation of the region improved in the final 40 miles 
of the road on the sixth day. In the morning some 
of the broad ridges . . . were from 300 to 500 feet 
over the intervales.” Mr. Pumpelly can hardly be a 
C3xlist, or he would not speak of “ deflated bowlders ” 
on p. 13 1. If, again, we all understand what dating 
a letter means, how shall we appreciate the phrase 
fP- 135) ‘‘the epochs predating the escarpments”? 
We make these remarks as much in the interest of 
the conscientious foreigner as of ourselves; for the 
directors of the^ publications of the Carnegie Institu- 
tion have no right and no desire to remain content 
with a purely American circulation. 

As examples^ of the numerous effective illustrations, 
we may mention the photograph of a characteristic 
crescent-shaped “ barkhan ” of blown sand on p. 44, 
and that of the glacial valley and subsequent ravine 
of the Khoja Ishken on p. "188, both of which are 
here reproduced ; but all throughout are to the purpose, 
even when merely showing modes of travel in a 
region of absorbing interest. 

Grenville A. J. Cole. 


HABITS OF BIRDS.^ 

]WrR. EDMUND SELOUS, the author of this 
elegant little volume, is one of the most 
patient and enthusiastic observers of bird-life in the 
British Islands, and has recorded details in con- 
nection with the habits of several species which have 
been overlooked by other field-naturalists. If the 
riddle of nature is ever to be solved by observations- 
on living animals, Mr. Selous is one of the paeii who 
ought to help to solve it, although we are bound to 
confess that several of his theories, notably the one 
with regard to the origin of the nest-making instinct, 
do not appear to ourselves by any means convincing 
or sufficient. Nests, indeed, form a very favourite 
theme of the author; so much so, in fact, that when 
discussing the building of supernumerary nests by 
various species on pp. 67 and 199, he practically 
repeats the same thing, namely, that this results, 
originally, from a simple love of labour and occupa- 
tion. 

The author is, perhaps, at his best when describing 
the movements and actions of birds as seen during 
his inimitably patient watchings, excellent examples 
of this being shown in his description of herons alight- 
ing on their nest, and of long-tailed titmice consti^uct- 
ing the domed receptacle in which their eggs are 
deposited. The latter incident is represented in one of 
the illustrations, photographed, like the rest, from a 
sketch by the clever pencil of Mr. Lodge, this exquisite 
picture being reproduced as a sample of the illustra- 
tions generally. As an interesting suggestion, refer- 
ence may be made to the author’s theory that when a 
w'oodpec'ker’s nesting hole has been usurped by a 
starling, the rightful owner may occasionally lay’ an 
egg in the nest, and that in this manner the parasitic 
habit of the cuckoo may have been developed. The 
fact of starlings excavating large nesting chambers 
in sand-cliffs is entirely new to us. 

In regard to the “ get-up ” of the book, we may 
suggest that it would have been an improvement if, 
instead of repeating the main title as the heading for 
alternate pages, the name of the species under dis- 

1 “ Bird Life Glimpses." By E. Selous, Pp. viii+335 ; illu.strated, 
(London : G. Allen, 1905.) Brice 6 s, net. 
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cussion had been given, for, in consequence of the j 
vague headings on the opposite pages, it is often a 
matter of some little difficulty to discover to which 
particular bird the author is referring. Throughout 
his volume Mr. Selous is fond of interpolating phrases : 
or quotations in foreign languages, inclusive of 
French, German, Latin, and Greek. Whether such a 
practice is altogether desirable may be a matter of 
opinion, but there will be only one opinion as to the 
desirability of quoting correctly, which is far from 



Fig. t. — Long-tailed Tits and the Nest. From E. Selous's “ Bird Life Glimpses." 


being the case when a well-known line from the second 
book of the ^'Erieid is introduced on p. 109. 

R. L. 

THE SOUTH AFRICAN MEETING OF THE 
BRITISH ASSOCIATION. 

'T'HE seventy-fifth meeting of the British Associa- 
tion was inaugurated at Cape Town on Tuesday, 
when the president, . Prof . G. H, Darwin, F.R.S., 
delivered the first portion of his address to a large 
gathering in the new City Hall. This part is re- , 
printed below, and the remainder of the address, i 
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to be delivered at Johannesburg on Wednesday, 
August 30, will appear in Nature of the following 
da}*. 

From a Reuter message we learn that on the con- 
clusion of the address, the Governor, Sir Walter Hely- 
Hutchinson, in proposing a vote of thanks, bade the 
association heartily welcome on behalf ^ of Cape 
Colony. The occasion was one, he said, of no 
ordinary^ importance, whether in the history of the 
development of scientific inquiry or in the history of 
the relations of the United Kingdom 
with the British dominions beyond the 
seas. He hoped it would be found 
that a great and important step had 
been taken in drawing closer together 
the bonds of the brotherhood of 
science, and, it might be, through the 
brotherhood of science, in promoting 
and developing brotherly feeling be- 
tween His Majesty’s subjects in South 
Africa and the Motherland. 

Sir David Gill, K.C.B., chairman of 
the central organising committee at 
Cape Town, seconded the motion ; and 
a brief reply by Prof. Darwin brought 
the proceedings to a close. 

The addresses of all the presidents 
of sections were to be delivered yester- 
day on the assembling of the sections 
at Cape Town. The sections are also 
to meet for the reading and discussion 
of reports and papers to-day and to- 
morrow, and they will reassemble on 
Tuesday, August 29, at Johannesburg, 
where the concluding meeting will be 
held on September i, and the work of 
the sections will terminate. 

In.\ugural Address by Prof. G. H. 
Darwin, M.A., LL.D., Ph.D., F.R.S., 
President of the Association. 


Bartiiolomeu Diaz, the discoverer of 
the Cape of Storms, spent sixteen months 
on his voyage, and the little flotilla of 
Vasco da Gama, sailing from Lisbon on 
July 8, 1497, only reached the Cape in the 
middle of November. These bold men, 
sailing in their puny fishing smacks to 
unknown lands, met the perils of the sea 
and the attacks of savages with equal 
courage. How great was the danger of 
such a voyage may be gathered from the 
fact that less , than half the men who 
sailed with da Gama lived to return to 
Lisbon. Four hundred and eight years 
have passed since that voyage, and a ship 
of 13,000 tons has just brought us here, 
in safety and luxury, in but little more 
Glimpses." ^ fortnight. 

How striking are the contrasts presented 
by these events I On the one hand com- 
pare the courage, the endurance, and the persistence of 
the early navigators with the little that has been demanded 
of us ; on the other hand consider how much man’s power 
over the forces of nature has been augmented during the 
past four centuries. The capacity for heroism is probably 
undiminished, but certainly the occasions are now rarer 
when it is demanded of us. If we are heroes, at least 
but few of us ever find it out, and, when we read stories 
of ancient feats of courage, it is hard to prevent an uneasy 
thought that, notwithstanding our boasted mechanical in- 
ventions, we are perhaps degenerate descendants of our 
great predecessois 

\et the thought that to-day is less romantic and less 
heroic than yesterday has its consolation, for it means, 
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that the lot of man is easier than it was. Mankind, 
indeed, may be justly proud that this improvement has 
been due to the successive efforts of each generation to 
add to the heritage of knowledge handed down to it by 
its predecessors, whereby we have been born to the accu- 
mulated endowment of centuries of genius and labour. 

I am told that in the United States the phrase “ I want 
to know ” has lost the simple meaning implied by the 
words, and has become a mere exclamation of surprise. 
Such a conventional expression could hardly have gained 
currency except amongst a people who aspire to know- 
ledge. The dominance of the European race in America, 
Australasia, and South Africa has no doubt arisen from 
many causes, but amongst these perhaps the chief one is 
that not only do “ we want to know,” but also that we 
are determined to find out. And now within the last 
quarter of a century we have welcomed into the ranks 
of those who want to know ” an oriental race, which 
has already proved itself strong in the peaceful arts of 
knowledge. 

I take it, then, that you have invited us because you 
want to know what is worth knowing ; and w^e are here 
because we want to know you, to learn what you have to 
tell us, and to see that South Africa of which we have 
heard so much. 

The hospitality which you are offering us is so lavish, and 
the journeys which you have organised are so extensive, 
that the cynical observer might be tempted to describe 
our meeting as the largest picnic on record- Although 
we intend to enjoy our picnic with all our hearts, yet I 
should like^ to tell the cynic, if he is here, that perhaps 
the most important object of these conferences is the 
opportunity they afford for personal intercourse between 
men of like minds who live at the remotest corners of 
the earth. 

We shall pass through your land with the speed and 
the voracity of a flight of locusts ; but, unlike the locust, 
we shall, I hope, leave behind us permanent fertilisation 
m the form of stimulated scientific and educational activity. 
And this result will ensue whether or not we who have 
come from Europe are able worthily to sustain the lofty 
part of prophets of science. We shall try our best to 
play to your satisfaction on the great stage upon which 
you call on us to act, and if when we are gone you shall, 
amongst yourselves, pronounce the performance a poor 
one, vet the fact will remain, that this meeting has 
embodied in a material form the desire that the progress 
of this great^ continent shall not be merely material ; and 
such an aspiration secures its own fulfilment. However : 
small may be the tangible results of our meeting, we shall 
always be proud to have been associated with you in your 
efforts for the advancement of science. 

We do not know whether the last hundred years will be 
regarded for^ ever as the saeculum mirahile of discovery, 
or whether it is but the prelude to yet more marvellous 
centuries. To us living men, who scarcely pass a year of 
our lives without witnessing some new marvel of dis- 
covery or invention, the rate at which the development 
of knowledge proceeds is truly astonishing; but from a 
wider point of view the scale of time is relatively un- 
important, for the universe is leisurely in its procedure. 
Whether the changes which we witness be fast or slow, 
they form a part of a long sequence of events which begin 
in some past^ of immeasurable remoteness and tend to 
some end which we cannot foresee. It must always be 
profoundly interesting to the mind of man to trace 
successive cause and effect in the chain of events which 
make up the history of the earth and all that lives on it, 
and to speculate on the origin and future fate of animals 
and of planets, suns, and stars. I shall try, then, to set 
forth in my address some of the attempts which have been 
made to formulate evolutionary speculation. This choice 
of a subject has, moreover, been almost forced on me by 
the scope of my own scientific work, and it is, I think, 
justified by the name which I bear. It will be my fault ' 
and your misfortune if I fail to convey to you some part 
of the interest which is naturally inherent in such re- 
searches. 

The man who propounds a theory of evolution is 
attempting to reconstruct the history of the past by means 
of the circumstantial evidence afforded by the present. 
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The historian of man, on the other hand, has the' 
advantage over the evolutionist in that he has the written 
records of the past on which to rely. The discrimination 
of the truth from amongst discordant records is frequently 
a work demanding the highest qualities of judgment ; yet 
when this end is attained" it remains for the historian to 
convert the arid skeleton of facts into a living whole by 
clothing it with the flesh of human motives and impulses. 
For this part of his task he needs much of that power of 
entering into the spirit of other men’s lives which goes 
to the making of a poet. Thus the historian should 
possess not only the patience of the man of science in the 
analysis of facts, but also the imagination of the poet to 
grasp what the facts have meant. Such a combination is 
rarely to be found in equal perfection on both sides, and 
it would not be hard to analyse the works of great 
historians so as to see which quality was predominant in 
each of them. 

The evolutionist is spared the surpassing difficulty of 
the human element, yet he also needs imagination, 
although of a different character from that of the historian. 
In its lowest form his imagination is that of the detective 
who reconstructs the story of a crime ; in its highest it 
demands the power of breaking loose from all the trammels 
of convention and education, and of imagining something 
which has never occurred to the mind of man before. 
In every case the evolutionist must form a theory for the 
facts before him, and the great theorist is only to be 
distinguished from the fantastic fool by the sobriety of 
his judgment — a distinction, however, sufficient to make 
one rare and the other only too common. 

The test of a scientific theory lies in the number of facts- 
I which it groups into a connected whole ; it Ought besides 
to be fruitful in pointing the way to the discovery and 
coordination of new and previously unsuspected facts. 
Thus a good theory is in effect a cyclopaedia of know- 
ledge, susceptible of indefinite extension by the addition of 
supplementary , volumes. 

Hardly any theory is all true, ana many are not all 
false. A theory may be essentially at fault and yet point 
the way to truth, and so justify its temporary existence. 
We should not, therefore, totally reject one or other of 
two rival theories on the ground that they seem, with our 
present knowledge, mutually inconsistent, for it is likely 
that both may contain important elements of truth. The 
theories of which I shall have to speak hereafter may 
often appear discordant with one another according to our 
present lights. Yet we must not scruple to pursue the 
several divergent lines of thought to their logical con- 
clusions, relying on future discovery to eliminate the false 
and to reconcile together the truths which form part of 
each of them. 

In the mouths, of the unscientific evolution is often 
spoken of as almost synonymous with the evolution of 
the various species of animals on the earth, and this again 
is .sometimes thought to be practically the same thing as 
the theory of natural selection. Of course those who are- 
conversant with the history of scientific ideas are aware 
that a belief in the gradual and orderly .transformation 
of nature, both animate and inanimate, is of great 
antiquity. 

We may liken the facts on which theories of evolution 
are based to a confused heap of beads, from which a keen- 
sighted searcher after truth picks out and strings together 
a few which happen to catch his eye, as possessing certain 
resemblances. Until recently, theories of evolution in both 
realms of nature were partial and discontinuous, and the 
chains of facts were correspondingly short and discon- 
nected. At length the theory of natural selection, by 
formulating the cause of the "divergence of forms in the 
organic world from the parental stock, furnished the 
naturalist with a clue by which he examined the disordered 
mass of facts before him, and he -was thus enabled to go 
far in deducing order where chaos had ruled before; but 
the problem of reducing the heap to perfect order wiir 
probably baffle the ingenuity of the investigator for ever. 

So illuminating has been this new idea that, as the 
whole of nature has gradually been re-examined by its aid, 
thousands of new facts have been brought to light, and' 
have been strung in due order on the necklace of know- 
ledge. Indeed, the traj|^ormation resulting from the new 
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point of view has been so far-reaching as almost to justify 
the misapprehension of the unscientific as to the date 
when the doctrines of evolution first originated in the mind 
•of man. 

It is not my object, nor indeed am I competent, to 
examine the extent to which the theory of natural selection 
has needed modification since it was first formulated by 
my_ father and Wallace. But I am surely justified in 
maintaining that the general principle holds its place firmly 
as a permanent acquisition to modes of thought. 

Evolutionary doctrines concerning inanimate nature, 
although of much older date than those which concern life, 
have been profoundly affected by the great impulse of 
which I have spoken. It has thus come about that the 
origin and history of the chemical elements and of stellar 
systems now occupy a far larger space in the scientific 
mind than was formerly the case. The subject which I 
shall discuss ^to-night is the extent to which ideas, parallel 
to those which have done so much towards elucidating 
the problems of life, hold good also in the world of 
matter ; and I believe that it will be possible to show that 
in this respect there exists a resemblance between the two 
realms of nature, which is not merely fanciful. It is 
proper to add that so long ago as 1873 Baron Karl du Prel 
discussed the same subject from a similar point of view, in 
a book entitled The Struggle for Life in the Heavens.**^ 

Although inanimate matter moves under the action of 
forces which are incomparably simpler than those govern- 
ing living beings, yet the problems of the physicist and 
the astronomer are scarcely less complex than those which 
present themselves to the biologist. The mystery of life 
remains as impenetrable as ever, and in his evolutionary 
speculations the biologist does not attempt to explain life 
itself, but, adopting as his unit the animal as a whole, 
discusses its relationships to other animals and to the 
surrounding conditions. The physicist, on the other hand, 
is irresistibly impelled to form theories as to the intimate 
constitution of the ultimate parts of matter, and he desires 
further to piece together the past histories and the future 
fates of planets, stars, and nebulae. If then the specula- 
tions of the physicist seem in some respects less advanced 
than, those of the biologist, it is chiefly because he is more 
ambitious in his aims. Physicists and astronomers have 
found their Johannesburg or Kimberley,* but 
although we are still mere prospectors, I am proposing to 
show you some of the dust and diamonds which we have 
already extracted from our surface mines. 

• fundamental idea in the theory of natural selection 
IS persistence of those types of life which are adapted 
to their surrounding conditions, and the elimination by 
•exterminatton of ill-adapted types. The struggle for life 
amongst forms possessing a greater or less degree of 
adaptation to slowly varying conditions is held to explain 
the gradual transmutation of species. Although a different 
phraseology is used when we speak of the physical world, 
yet the idea is essentially the same. 

I yo“ to consider 
the phen^ena of the world of matter mav be best ex- 
instance. I refer to political institu- 
tions, because we all understand, or fancy we understand, 
something of politics, whilst the problems of physics are 
S’" “f This illustration will 

’be a mere 

fh:1^:;ire“ofry:i’luKom"' fundamental conception of 

The complex interactions of man with man in a com- 
“®tially described by such comprehensive terms 
V. * Co'"™nwealth, or the Government. 

States differ widely in their constitution and in 
we comple-xity of their organisation, and 

'^anous general terms, such as auto- 
■n'l'ich express somewhat 
loosdy their leading characteristics. But, for the ouroose 

wider°^”^ '^’fh physics, we need teras of 

Wider import than those habitually used in politics All 

®Ply .inter-relationship in de letions 

ina^S’ri«'^-w'°" movement. Thus the State 

communif^^'i^f^*'^ ^ ® configuration or arrangement of a 
communi^ of men; or we may say that it implies a 

Oemck ™ Zweite Auflage. (Beilin: 
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definite mode of motion of man — that is to say, an organ- 
ised scheme of action of man on man. Political history 
gives an account of the gradual changes in such con- 
figurations or modes of motion of men as have possessed 
the quality of persistence or of stability to resist the 
disintegrating influence of surrounding circumstances. 

In the world of life the naturalist describes those forms 
which persist as species ; similarly the physicist speaks of 
stable configurations or modes of motion of matter ; and 
the politician speaks of States. The idea at the base of 
all these conceptions is that of stability, or the power of 
resisting disintegration. In other words, the degree, of 
persistence or permanence of a species, of a configuration 
of matter, or of a State depends on the perfection of its 
adaptation to its surrounding ■ conditions. 

If we trace the history of a Stale we find the degree 
of its stability gradually changing, slowly rising to a 
maximum, and then slowly declining. When it falls to 
nothing a revolution ensues, and a new form of govern- 
ment is established. The new mode of motion or govern- 
ment has at first but slight stability, but it gradually 
acquires strength and permanence, until in its turn the 
slow decay of stability leads on to a new revolution. 

Such crises in political history may give rise to a con- 
dition in which the State is incapable of perpetuation by 
transformation. This occurs when a savage tribe nearly 
exterminates another tribe and leads the few survivors 
into slavery ; the previous form of government then 
becomes extinct. 

The physicist, like the biologist and the historian, 
watches the effect of slowly varying external conditions ; 
he sees the quality of persistence or stability gradually 
decaying until it vanishes, when there ensues what is 
called, in politics, a revolution. 

These considerations lead me to express a doubt whether 
biologists have been correct in looking for continuous trans- 
formation of species. Judging by analogy, we should 
' rather expect to find slight continuous changes occurring 
during a long period of time, followed by a somewhat 
sudden transformation into a new species, or by rapid 
extinction. However this may be, when the stability of a 
mode of motion vanishes, the physicist cither finds that 
it is replaced by a new persistent type of motion adapted 
to the changed conditions, or perhaps that no such trans- 
formation is possible, and that the mode of motion lias 
become extinct. The evanescent type of animal life has 
often been preserved for us, fossilised in geological strat,a ; 
the evanescent form of government is pr(‘served in written 
records or in the customs of savag<‘ tribes ; but the 
ph5^sicist has to pursue his investigations without such 
useful hints as to the past. 

The time-scale in the transmutation of species of animals 
is furnished by the geological record, although it is not 
possible to translate^ that record ' into years. As we shall 
see hereafter, the time needed for a change of type in 
atoms or molecules may be measured by millionths of a 
second, while in the history of the stars continuous changes 
inay occupy millions of years. Notwithstanding this 
gigantic contrast in speed, yet the process involved seems 
to be essentially the same. 

It is hardly too much to assert that, if the conditions 
which determine stability of motion could be accurately 
formulated throughout the universe, the past history of 
the cosmos and its future fate would be unfolded. How 
indefinitely far we stand removed from such a state of 
knowledge will become abundantly clear from the re- 
mainder of my address. 

The study of stability and instability then furnishes 
the problems which the physicist and biologist alike 
attempt to solve. The two classes of problruns differ prin- 
cipally in the fact that the conditions of the world of 
life are so incomparably more intricate than those of the 
world of matter that the biologist is compelled to abandon 
the attempt to determine the absolute amount of the 
influence of the various causes which have affected the 
existence of species. His conclusions arc merely quali- 
tative and general, and he is almost unlvcrsallv compelled 
to refrain from asserting even in general term's what arc 
the reasons which have rendered one form of animal life 
stable and persistent, and another unstable and evanescent. 

On the other hand, the physicist, as a general rule, 
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does not rest satisfied unless he obtains a quantitative 
estimate of various causes and effects on the systems of 
matter which he discusses. Yet there are some problems 
of physical evolution in which the conditions are so com- 
plex that the physicist is driven, as is the biologist, to rest 
satisfied with' qualitative rather than quantitative con- 
clusions. But he is not content with such crude con- 
clusions except in the last resort, and he generally prefers 
to proceed by a different method. 

The mathematician mentally constructs an ideal 
mechanical system or model, which is intended to repre- 
sent in its leading features the system he wants to ex- 
amine. It is often a task of the utmost difficulty to 
devise such a model, and the investigator may perchance 
unconsciously drop out as unimportant something which 
is really essential to represent actuality. He next examines 
the conditions of his ideal system, and determines, if he 
can, all the possible stable and unstable configurations, 
together with the circumstances which will cause 
transitions from one to the other. Even when the work- 
ing model has been successfully imagined, this latter task 
may often overtax the powders of the mathematician. 
Finally it remains for him to apply his results to actual 
matter, and to form a judgment of the extent to which 
it is justifiable to interpret nature by means of his 
results. 

The remainder of my address will be occupied by an 
account of various investigations which will illustrate the 
principles and methods which I have now explained in 
general terms. 

The fascinating idea that matter of all kinds has a 
common substratum is of 1 emote antiquity. In the 
Middle Ages the alchemists, inspired by this idea, con- 
ceived the possibility of transforming the baser metals 
into gold. The sole difficulty seemed to them the discovery 
of an appropriate series of chemical operations. We now 
know that they were always indefinitely far from the goal 
of their search, yet we must accord to them the honour 
of having been the pioneers of modern chemistry. 

The object of alchemy, as stated in modern language, 
was to break up or dissociate the atoms of one chemical 
element into its component parts, and afterwards to re- 
unite them into atoms of gold. Although even the dis- 
sociative stage of the alchemistic problem still lies far 
beyond the power of the chemist, yet modern researches 
seem to furnish a sufficiently clear idea of the structure 
of atoms to enable us to see what would have to be done 
to effect a transformation of elements. Indeed, in the 
complex changes which are found to occur spontaneously 
in uranium, radium, and the allied metals we are prob- 
ably watching a spontaneous dissociation and transmuta- 
tion of elements. 

Natural selection may seem, at first sight, as remote 
as the poles asunder from the ideas of the alchemist, yet 
dissociation and transmutation depend on the instability 
and regained stability of the atom, and the survival of the 
stable atom depends on the principle of natural selection. 

Until some ten years ago the essential diversity of the 
chemical elements was accepted by the chemist as an 
ultimate fact, and indeed the very name of atom, or that 
which cannot be cut, was given to what was supposed to 
be the final indivisible portion of matter. The chemist 
thus proceeded in much the same way as the biologist who, 
in discussing evolution, accepts the species as his working 
unit. Accordingly, until recently the chemist discussed 
working models of matter of atomic structure, and the vast 
edifice of modern chemistry has been built with atomic 
bricks. 

But within the last few years the electrical researches 
of Lenard, Rdntgen, Becquerel, the Curies, of my 
colleagues Larmor and Thomson, and of a host of others, 
have shown that the atom is not indivisible, and a flood 
of light has been thrown thereby on the ultimate con- 
stitution of matter. Amongst all these fertile investigators 
it seems to me that Thomson stands preeminent, because 
it is principally through him that we are to-day in a better 
position for picturing the structure of an atom than was 
ever the case before. 

Even if I had the knowledge requisite for a complete 
exposition of these investigations, the limits of time would 
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compel me to confine m3'self to those parts of the subject 
which bear on the constitution and origin of the elements. 

It has been shown, then, that the atom, previously sup- 
posed to be indivisible, really consists of a large number 
of component parts. By various convergent lines of ex- 
periment it has been proved that the simplest of all atoms, 
namely that of hydrogen, consists of about 800 separate 
parts ; while the number of parts in the atom of the denser 
metals must be counted by tens of thousands. These 
separate parts of the atom have been called corpuscles or 
electrons, and may be described as particles of negative 
electricity. It is paradoxical, yet true, that the physicist 
knows more about these ultra-atomic corpuscles and can 
more easilj’ count them than is the case with the atoms 
of which they form the parts. 

The corpuscles, being negatively electrified, repel one 
another just as the hairs on a person’s head mutually 
repel one another when combed with a vulcanite comb. 
The mechanism is as yet obscure whereby the mutual re- 
pulsion of the negative corpuscles is restrained from break- 
ing up the atom, but a positive electrical charge, or some- 
thing equivalent thereto, must exist in the atom, so as to 
prevent disruption. The existence in the atom of this 
community of negative corpuscles is certain, and we know 
further that they are moving with speeds which may in 
some cases be comparable to the velocity of light, namely, 
200,000 miles a second. But the mechanism whereby they 
are held together in a group is hypothetical. 

It is only just a year ago that Thomson suggested, as 
representing the atom, a mechanical or electrical model 
the properties of which could be accurately examined by 
mathematical methods. He would be the first to admit 
that his model is at most merely a crude representation of 
actuality, yet he has been able to show that such an atom 
must possess mechanical and electrical properties which 
simulate, with what Whetham describes as “ almost 
Satanic exactness,’’ some of the most obscure and yet 
most fundamental properties of the chemical elements. 

“ Se non h vero, h ben trovato,” and we are surely justified 
in believing that we have the clue which the alchemists 
sought in vain. 

Thomson’s atom consists of a globe charged with positive* 
electricity, inside which there are some thousand or 
thousands of corpuscles of negative electricity, revolving 
in regular orbits with great velocities. Since two electrical 
charges repel one another if they are of the same kind, 
and attract one another if they are of opposite kinds, the 
corpuscles mutually repel one another, but all are attracted 
by the globe containing them. The forces called into play 
by these electrical interactions are clearly very complicated, 
and you will not be surprised to learn that Thomson found’ 
himself compelled to limit his detailed examination of the- 
model atom to one containing about seventy corpuscles. 
It is indeed a triumph of mathematical power to have 
determined the mechanical conditions of such a miniature- 
planetary system as I have described. 

It appears that in general there are definite arrange- 
ments of the orbits in which the corpuscles must revolve, 
if they are to be persistent or stable in their motions. 
But the number of corpuscles in such a community is not 
absolutely fixed. It is easy to see that we might add a- 
minor planet, or indeed half a dozen minor planets, to 
the solar system without any material derangement of the 
whole ; but it would not be possible to add a hundred* 
planets with an aggregate mass equal to that of Jupiter 
without disorganisation of the solar system. So also we 
might add or subtract from an atom three or four cor- 
puscles from a system containing a thousand corpuscles 
moving in regular orbits without any profound derange- 
ment. As each arrangement of orbits corresponds to the 
atom of a distinct element, we may say that the addition 
or subtraction of a few corpuscles to the atom will not 
effect a transmutation of elements. An atom which has 
a deficiency of its full complement of corpuscles, which it 
will be remembered are negative, will be positively- 
electrified, while one with an excess of corpuscles will be 
negatively electrified. I have referred to the possibility- 
of a deficiency or excess of corpuscles because it is im- 
portant in Thomson’s theory ; but, as it is not involved in- 
the point of view which I wish to take, I will henceforthr 
only refer to the normal or average number in any arrange- 
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ment of corpuscles. Accordingly we may state that de- 
finite numbers of corpuscles are capable of association in 
stable communities of definite types. 

An infinite number of communities are possible, possess- 
ing greater or lesser degrees of stability. Thus the cor- 
puscles in one such community might make thousands of 
revolutions in their orbits before instability declared itself ; 
such an atom might perhaps last for a long time as esti- 
mated in millionths of seconds, but it must finally break 
up and the corpuscles must disperse or re-arrange them- 
selves after the ejection of some of their number. We are 
thus led to conjecture that the several chemical elements 
represent those different kinds of communities of corpuscles 
which have proved by their stability to be successful in 
the struggle for life. If this is so, it is almost impossible 
£0 believe that the successful species have existed for all 
time, and we must hold that they originated under con- 
ditions about which I must forbear to follow Sir Norman 
Lockyer in speculating^ 

Bur if the elements were not eternal in the past, we 
must ask whether there is reason to believe that they will 
. be eternal in the future. Now, although the conception 
of the decay of an element and its spontaneous trans- 
mutation into another element would have seemed abso- 
lutely repugnant to the chemist until recently, yet analogy 
with other moving systems seems to suggest that the 
elements are not eternal. 

At any rate it is of interest to pursue to its end the 
history of the model atom which has proved to be so 
successful in imitating the properties of matter. The laws 
which govern electricity in motion indicate that such an 
atom must be radiating or losing energy, and therefore 
a time must come when it will run down/ as a clock does. 
When ^ this time comes it tvill spontaneously transmute 
itself into an element which needs less energy than was 
required in the former state. Thomson conceives that an 
atom might be constructed after his model so that its 
decay should be very slow. It might, he thinks, be made 
to run for a million years, but it would not be eternal. 

Such a conclusion is an absolute contradiction to all 
that was known of the elements until recently, for no 
symptoms of decay are perceived, and the elements exist- 
ing ^ in the solar system must already have lasted for 
millions of years. Nevertheless, there is good reason to 
believe that in radium, and in other elements possessing 
very complex atoms, we do actually observe that break-up 
and spontaneous re-arrangement which constitute a trans- 
mutation of elements. 

It is impossible as yet to say how science will solve 
this difficulty, but future discovery in this field must surely 
prove deeply interesting. It may well be that the train of 
.thought which I have sketched will ultimately profoundly 
affect the material side of human life, however remote it 
may now seem from our experiences of daily life. 

I have not as yet made any attempt to’ represent the 
excessive minuteness of the corpuscles, of the existence 
of which we are now so confident; but, as an introduction 
to what I have to speak of next, it is necessary to do 
so. To obtain any adequate conception of their size we 
must betake ourselves to a scheme of threefold magnifi- 
cation. Lord Kelvin has shown that, if a drop of water 
were magnified to the size of the earth, the molecules of 
water would* be of a size intermediate between that of a 
cricket-ball and of a marble. Now each molecule contains 
nwee atoms, two being of hydrogen and one of oxygen. 
The molecular system probably presents some sort of 
analogy with that of a triple s’tar; the three atoms, re- 
placing the stars, revolving about one another in some 
sort of dance which cannot be exactly described. I doubt 
whether it is possible to say how large a part of the space 
occupied by the whole molecule is occupied by the atoms • 
.P® atoms bear to the molecule some such 

relationship as the molecule to the drop of water referred 
to. finally the corpuscles may stand to the atom in a 
similar scale of magnitude. Accordingly a threefold 
magnification would ^ be needed to bring these ultimate 
parts of the atom within the range of our ordinary scales 
of measurement. ^ 

I have already considered what would be observed under 
the triply powerful -microscope, and must now return to 
t “ Inorganic Evolution.” (Macmill.an, 1900.) 
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' the intermediate stage of magnification, in which we con- 
' sider those communities of atoms which form molecules. 

I This is the field of research of the chemist. Although 
' prudence would tell me that it would be wiser not to speak 
of a subject of which I know so little, yet I cannot refrain 
i from saying a few words. 

The community of atom.s in water has been compared 
I with a triple star, but there are others known to^ the 
; chemist in which the atoms arc to be counted by fifties 
and hundreds, so that they resemble constellations. 

I conceive that here again we meet with conditions 
similar to those which we have supposed to exist in the 
atom. Communities of atoms are called chemical com- 
binations, and we know that they possess every degree of 
stability. The existence of some is so precarious that the 
chemist in his laboratory can barely retain them for a 
moment; others are so stubborn that he can barely break 
them up. In this case dissociation and re-union into new 
forms of communities are in incessant and spontaneous 
progress throughout the world. The more persistent or 
more stable combinations succeed in their struggle for 
life, and are found in vast quantities, as in the cases of 
common salt and of the combinations of silicon. But no 
one has ever found a mine of gun-cotton, because it has 
so slight a power of resistance. If, through some acci- 
dental collocation of elements, a single molecule of gun- 
cotton were formed, it would have but a short life. 

Stability is, further, a property of relationship to 
surrounding conditions ; it denotes adaptation to environ- 
; ment. Thus salt is adapted to the struggle for existence 
I on the earth, but it cannot withstand the severer conditions 
I which exist in the sun. 


SECTION A. 

MATHEMATICS AND PHYSICS. 

Opening Address by Prof. A. R. Forsyth, Sc.D., LL.D., 
Math.D., F.R.S., President of the Section. 

According to an established and unchallenged custom, 
our proceedings are inaugurated by an address from the 
President. Let me begin it by discharging a duty which, 
unhappily, is of regular recurrence. If your President only 
mentions names when he records the personal losses 
suffered during the year by the sciences of the Section, the 
corporate sense of the Section will be able to appreciate 
the losses with a deeper I'eality than can be convoyed by 
mere words. 

In Mr. Ronald Hudson, who was one of our secretaries 
at the Cambridge meeting a year ago, we have lost a 
mathematician whose youthful promise had ripened into 
early performance. The original work which he had 
accomplished is sufficient, both in quality and in amount, 
to show that much has been given, and that much more 
could have been expected. His alert and bright personality 
suggested that many happy years lay before him. All 
these fair hopes were shattered in a moment by an accident 
upon a Welsh hillside; and his friends, who were many, 
deplore his too early death at the age of twenty-eight. 

The death of Mr. Frank McClean has robbed astronomy 
of one of its most patient workers and actively creative 
investigators. I wish that my own knowledge could enable 
me to give some not inadequate exposition of his services 
to the science which he loved so well. He was a man of 
great generosity which was wise, discriminating, and more 
than modest ; to wide interests in science he united wide 
interests in the fine arts. Your Astronomer Royal, in the 
Royal Observatory at Cape Town, will not lightly forget 
his gift of a great telescope; and the University of Cam- 
bridge, the grateful recipient of his munificent endowment 
of the Isaac Newton Studentships fifteen years ago, and 
of^ his no less munificent bequest of manuscripts, early 
printed books, and objects of art, has done what she can 
towards ' perpetuating his memory for future generations 
by including his name in the list, that is annually recited 
in solemn service, of her benefactors who have departed 
this life. ^ 

In the early days of our gatherings, when the set of| 
cognate sciences with which we specially are concerned 
had not yet diverged so widely from one another alike in 
subject and in method, this inaugurating address was 
characterised by a brevity that a President can envy and 
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by a freedom from formality that even the least tolerant 
audience could find admirable. The lapse of time, perhaps 
assisted by presidential ambitions which have been veiled 
under an almost periodic apology for personal short- 
comings, has deprived these addresses of their ancient 
brevity, and has invested them with an air of oracular 
gravity. The topics vary from year to year, but this 
variation is due to the predilection of the individual Presi- 
dents ; the types of address are but few in number. Some- 
times, indeed, we have had addresses that cannot be ranged 
under any comprehensive type. Thus one year we had an 
account of a particular school of long-sustained consecutive 
research ; another year the President made a constructive 
(and perhaps defiant) defence of the merits of a group of 
subjects that were of special interest to himself. But 
there is one type of address which recurs with iterated 
frequency ; it is constituted by a general account of recent 
progress in discovery, or by a survey of modern advances 
in some one or other of the branches of science to which 
the multiple activities of our Section are devoted. No 
modern President has attempted a general survey of recent 
progress in all the branches of our group of sciences ; such 
an attempt will probably be deferred until the Council dis- 
covers a President who, endowed with the omniscience of a 
Whewell, and graced with the tongue of men and of angels, 
shall once again unify our discussions. 

On the basis of this practice, it would have been not 
unreasonable on my part to have selected some topic from 
the vast range of pure mathematics, and to have expounded 
some body of recent investigations. There certainly is no 
lack of topics ,* our own day is peculiarly active in many 
directions. Thus, even if we leave on one side the general 
progress that has been made in many of the large branches 
of mathematics during recent years, it is easy to hint at 
numerous subjects which could occupy the address of a 
inathematical President. He might, for instance, devote 
,„his attention to modern views of continuity, whether of 
quantity or of space ; he might be heterodox or orthodox 
-as to the so-called laws of motion; he might expound his 
notions as to the nature and properties of analytic 
functionality ; a discussion of the hypotheses upon which 
a consistent system of geometry can be framed could be 
made as monumental as his ambition might choose ; he 
could revel in an account of the most recent philosophical 
analysis of the foundations of mathematics, even of logic 
itself, in which all axioms must either be proved or be 
compounded of notions that defy resolution by the human 
intellect at the present day. Such discussions are bound 
to be excessively technical unless they are expressed in 
unmathematical phraseology ; when they are so expressed, 
and in so far as such expression is possible, they become 
very long and they can be very thin. Moreover, had I 
chosen any topic of this character, it would have been 
the merest natural justice to have given early utterance 
of the ^ sibyllic warning to the uninitiated ; I must also 
have bidden the initiated that, as they come, they should 
summon all the courage of their souls. So I abstain from 
making such an experiment upon an unwarned audience ; 
yet it is with reluctance that I have avoided subjects in 
the range which to me is of peculiar interest. 

On the other hand, I must ask your indulgence for not 
conforming to average practice and expectation. My desire 
IS to mark the present occasion by an address of un- 
speciahsed type which, while it is bound to be mainly 
‘Mathematical in tenor, and while it will contain no new 
;:,.jhformation, may do little more than recall some facts 
r, that are known, and will comment briefly upon obvious 
'/ tendencies. Let me beg you to believe that it is no strain- 
mg after novelty which has dictated my choice; such an 
Ambition has a hateful facility of being fatal both to the 
"Reformer and to the purpose. It is the strangeness of our 

■ circumstances, both in place and time, that has suggested 
my subject With an adventurous audacity that quite 

1 grercrows the spirit of any of its past enterprises, the 

■ ^ for the Advancement of Science has 

yavelled south of the Equator and, in accepting your 

ihospitality, proposes to traverse much of South Africa. 
Whe prophet of old declared that “ many shall run to and 
■ifro, and knowledge shall be increased”; if the second 
Ifart of the prophecy is not fulfilled, it will not be for the 
ffwant of our efforts to fulfil the first part. And if the place 
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and the range of this peripatetic demonstration of our 
annual corporate activity are unusual, the occasion chosen 
for this enterprise recalls memories that are fundamental 
in relation to our subject. It is a modern fashion to 
observe cenlenaries. In this section we are in the unusual 
position of being able to observe three scientific centenaries 
in one and the same year. Accordingly I propose to refer 
to these in turn, and to indicate a few of the events filling 
the intervals between them ; but my outline can be of only 
the most summary character, for the scientific history is 
a history of three hundred years, and, if searching enough, 
it could include the tale of nearly all mathematical and 
astronomical and physical science. 

It is exactly three hundred years since Bacon published 
“The Advancement of Learning.” His discourse, alike 
in matter, in thought, in outlook, was in advance of its 
time, and it exercised no great influence for the years that 
immediately followed its appearance ; yet that appearance 
is one of the chief events in the origins of modern natural 
science. Taking all knowledge to be his province, he 
surveys the whole of learning : he deals with the discredits 
that then could attach to it; he expounds both the dignity 
and the influence of its pursuit ; and he analyses all' 
learning, whether of things divine or of things human, 
into its ordered branches. He points out deficiencies and 
gaps ; not a few of his recommendations of studies, at his 
day remaining untouched, have since become great branches 
of human thought and human inquiry. But what concerns 
us most here is his attitude towards natural philosophy, 
all the more remarkable because of the state of knowledge 
of that subject in his day, particularly in England. It is 
true that Gilbert had published his discovery of terrestrial 
magnetism some five years earlier, a discovery followed 
only too soon by his death ; but that was the single con- 
siderable English achievement in modern science down to 
Bacon’s day. 

In order to estimate the significance of Bacon’s range 
of thought let me recite a few facts, as an indication of 
the extreme tenuity of progressive science in that year 
(1605). They belong to subsequent years, and may serve 
to show how restricted were the attainments of the period, 
and how limited were the means of advance. The tele- 
scope and the microscope had not yet been invented. The 
simple laws of planetary motion were not formulated, for 
Kepler had them only "in the making. Logarithms were 
yet to be discovered by Napier, and to be calculated by 
Briggs. Descartes was a boy of nine and Fermat a boy 
of only four, so that analytical geometry, the middle-life 
discovery of both of them, was not yet even a dream for 
either of them. The Italian mathematicians, of whom 
Cavalieri is the least forgotten, were developing Greek 
methods of quadrature by a transformed principle of in- 
divisibles ; but the infinitesimal calculus was not really in 
sight, for Newton and Leibnitz were yet unborn. Years 
were to elapse before, by the ecclesiastical tyranny over 
thought, Galileo was forced to make a verbal disavowal 
of his adhesion to the Copernican system of astronomy, of 
which he was still to be the protagonist in propounding 
any reasoned proof. Some mathematics could be had, 
cumbrous arithmetic and algebra, some geometry lumber- 
ing after Euclid, and a little trigonometry ; but these were 
mainly the mathematics of the Renaissance, no very great 
advance upon the translated work of the Greeks and the 
transmitted work of the Arabs. Even our old friend the 
binomial theorem, which now is supposed to be the 
possession of nearly every able schoolboy, remained un- 
known to professional mathematicians for more than half 
a century yet to come. 

Nor is it merely on the negative side that the times 
seemed unpropitious for a new departure ; the spirit of 
the age in the positive activities of thought and deed was 
not more sympathetic. Those were the days when the 
applications of astronomy had become astrology. Men 
sought for the elixir of life and pondered over "the trans- 
mutation of baser metals into gold, Shakespeare not long 
before had produced his play Yott Like It, where the 
strange natural history of the toad which, 

“ Ugly and venomous, 

Bears yet a prions jewel in his head.” 
is made a metaphor to illustrate the sweetening uses of 
adversity. The stiffened Elizabethan laws against witch- 
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craft were to be sternly administered for many a year to 
come. It was an age that was pulsating with life and 
illuminated bv fancy, but the life was the life of strong 
action and the fancy was the fancy of ideal imagination; 
men did not lend themselves to sustained and abstract 
thought concerning the nature of the universe. AVhen we 
contemplate the spirit that such a state of knowledge 
might foster towards scientific learning, and when we 
recall the world into which Bacon’s treatise was launched, 
vre can well be surprised at his far-reaching view^s, and 
we can marvel at his isolated wisdom. 

Let me select a few specimens of his judgments, chosen 
solely in relation to our own subjects. When he says : 

“ All true and fruitful natural philosophy hath a double 
scale or ladder, ascendant and descendant, ascending from 
experiments to the invention of causes, and descending 
from causes to the invention of new experiments ; there- 
fore I judge it most requisite that these two parts be 
severally considered and handled ” — 

he is merely expounding, in what now is rather archaic 
phrase, the principles of the most ambitious investigations 
in the natural philosophy of subsequent centuries. When 
he speaks of 

“ the operation of the relative and adv’entivc characters 
of essences, as quantity, similitude, diversity, possibility, 
and the rest ; wdth this distinction and provision, that they 
be handled as they have efficacy in nature, and not 
logically — 

I seem to hear the voice of the applied mathematician 
warning the pure mathematician off the field. When, 
after having divided natural philosophy into physic ^ and 
metaphysic (using these words in particular meanings, 
and including mathematics in the second of the divisions), 
he declares 

** physic should contemplate that which is inherent ^ in 
matter, and therefore transitory, and metaphysic that which 
is abstracted and fixed ; ... ph3'sic describeth the causes 

of things, but the variable or respective causes; and 
metaphysic the fi.xed and constant causes ” — 
there comes before my mind the army of physicists of the 
present day, who devote themselves un weary ingly to the 
properties of matter and willingly cast aside elaborate 
arguments and calculations. When he argues that 
“ many parts of nature can neither be invented with 
sufficient subtilty, nor demonstrated with sufficient per- 
spicuity', nor accommodated unto use with sufficient 
dexterity, without the aid and intervening of the mathe- 
matics *’ — 

he might be describing the activity of subsequent gener- 
ations of philosophers, astronomers, and engineers. And 
in the last place (for my extracts must have some end), 
when he expresses the opinion 

“ that men do not sufficiently understand the excellent 
use of the pure mathematics, in that they do remedy and 
cure many defects in the wdt and faculties intellectual. 
For if the wit be too dull, they sharpen it ; if too wander- 
ing, they fix it; if too inherent in the sense, they abstract 
it; . . ., in the mathematics, that which is collateral and 
inten'enient is no less worthy than that which is principal 
and intended ” — 

I seem to hear an advocate for the inclusion of elementary 
mathematics in any scheme of general education. At the 
same time, I wonder what Bacon, who held such an 
exalted estimate of pure mathematics in its grey dawn, 
would have said by way of ampler praise of "the subject 
in its fuller day. 

It was a splendid vision of inductive science as of other 
parts of learning ; it contained a revelation of the course 
of progress through the centuries to come. Yet the facts 
of to-day are vaster than the vision of that long-ago 
yesterday, and human activ-ity has far outstripped the 
dreams of Bacon’s opulent imagination. He was the 
harbinger (premature in many respects it must be con- 
fessed, but still the harbinger) of a new era. At a time 
when we are making a new departure in the fulfilment 
of the purpose of our charter, which requires us “to 
promote the intercourse of those who cultivate Science 
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in diKerent parts of the British Empire,” our Association 
for the Advancement of Science may pause for a moment 
to «aze upon the vision revealed three centuries ago in the 
“Advancement of Learning” by a philosopher whose 
influence upon the thought of the world is one of the 

Calories of our nation. , 

I have implied that Bacon’s discourse was in advance 
of its age, so far as England was concerned. Individuals 
could make their mark in isolated fashion. Ihus Harvey, 
in his hospital work in London, discovered the circulation 
of the blood ; Napier, away on his Scottish estates, invemed 
logarithms ; and Horrocks, in the seclusion of a Lancasffire 
curaev was the first to observe a transit of Venus, _ But 
for more than half a century the growth of physical science 
was mainly due to workers on the continent ^ of Europe. 
Galileo was making discoveries in the mechanics of solids 
and fluids, and, specially, he was building on a firni 
foundation the fabric of the system of astronomy hazarded 
nearly a century before by Copernicus; he still was to 
furnish bv bitter experience, one of the most striking 
examples in the history of the world that truth is stronger 
than dogma. Kepler was gradually elucidating the laws 
of planetary motion, of which such significant use was 
made later 'bv Newton; and Descartes, by his creation of 
analytical geometry, was yet to effect^ such a constnictive 
revolution in mathematics that he might not unfairly be 
called the founder of modern mathematics. In England 
the times were out of scientific joint ; the political distrac- 
tions of the Stuart troubles, and the narrow theological 
bitterness of the Commonwealth, made a poor atmosphere 
for the progress of scientific learning, which was confined 
almost to a faithful few. The fidelity of those few, how- 
ever, had its reward; it was owing to their steady con- 
fidence and to their initiative that the Royal Society of 
London was founded in 1662 by Charles 11 . At that epoch, 
science (to quote the words of a picturesque historian) 
became the fashion of the day. Great Britain began to 
contribute at least her fitting share to the growing know- 
ledge of Nature ; and her scientific activity in the closing 
part of the .seventeenth century was a rc^alisation, 
wonderful and practical, of a part of Bacon’s dream. 
Undoubtedly the most striking contribution made in that 
period is Newton’s theory of gravitation, as expounded 
in his “ Principia,” published in 1687. 

That century also saw the discovery of the fiuxional 
calculus by Newton, and of the differential calculus by 
Leibnitz. These discoveries provided the niat(‘riiil for one 
of the longest and most deadening controvoi'sics as to 
priority in all th(‘ long history of those tediously btirron 
occupa'tions ; unfortunately they are dear to minds which 
cannot understand that' a discovery should be used, 
developed, amplified, but should not bn a cause of envy, 
quarrel, or controversy. Let me say, incidentally, that the 
controversy had a malign influence upon the study of 
mathematics as pursued in England. 

Also, the undulatory theory of light found its first 
systematic, if incomplete, exposition in the work of 
Huygens before the century was out. But Newton had an 
emission theory of his own, and so the undulatory theory 
of Huygens found no favour in England until rather more 
than a hundred years later; the researches of Thomas 
Young established it on a firm foundation. ^ • 

Having thus noted some part of the stir in scientific 
life w’hich marked the late years of the seventeenth century, 
let me pass to the second of our centenaries ; it belongs 
to the name of Edmond Halley, Quite independently of 
his achievement connected with the year 1705 to which 
I am about to refer, there are special reasons for honour- 
ing Halley’s name in this section at our meeting in South 
Africa. iX’hen a young man of twenty-one he left England 
for St. Helena, and there, in the years 1676-1678, he laid 
the foundations of stellar astronomy for the Southern 
Hemisphere ; moreover, in the course of his work he therei 
succeeded in securing the first complete observation of w 
transit of Mercury. After his return to England, the next! 
few 3’ears of his life were spent in laying science under a* 
special debt that can hardly be over-appreciated. He. 
placed himself in personal relation with Newton, proj 
pounded to him questions and offei'ed information ; ami 
it is now, a commonplace statement that Halley’s question! 
and" suggestions caused Newton to write, the Principia.* 
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More than this, we know that Newton’s great treatise 
saw the light only through Halley’s persuasive insistence, 
through his unwearying diligence in saving Newton all 
cares and trouble and even pecuniary expense, and through 
his absolutely self-sacrificing devotion to what he made 
an unwavering duty at that epoch in his life. Again, he 
appears to have been the first organiser of a scientific 
expedition, as distinct from a journey of discovery, towards 
the Southern Seas ; he sailed as far as the fifty-second 
degree of southern latitude, devised the principle of the 
sextant in the course of his vo3’aging, and, as a result of 
^e voyage, he produced a General Chart of the Atlantic 
Ocean, with ^ special reference to the deviation of the 
compass. Original, touched with genius, cheery of soul, 
strenuous^ in thought and generous by nature, he spent 
his life in^ a continuously productive devotion to astro- 
nomical science,^ from boj’hood to a span of years far 
beyond that which satisfied the Psalmist’s broodings. I 
have^ selected a characteristic incident in his scientific 
activity, one of the^ most brilliant (though it cannot be 
claimed as the most important) of his astronomical achieve- 
ments ; it strikes me as one of the most chivalrously bold 
acts of convinced science within mv knowledge. It is only 
the story of a comet. 

I have just explained, very briefly, Halley’s share in 
the production of Newton’s “ Principia his close concern 
with it made him the Mahomet of the new dispensation 
of the astronomical universe, and he was prepared to view 
all its phenomena in the light of that dispensation. A 
cornet^ had appeared in 16S2 — it was still the age when 
scientific men could think that, by a collision between the 
earth and a comet, “ this most beautiful order of things 
would be entirely destroyed and reduced to its ancient 
chaos ’ ; but this fear was taken as a “ by-the-bye,” which 
interfered with neither observations nor calcula- 
tions. Observations had dul\’ been made. The data were 
used to obtain the elements of the orbit, employing 
Newton’s theory as a working h\’pothesis ; and he expresses 
an incidental regret as to the intrinsic errors of assumed 
numerical elements and of recorded observations. It then 
occurred to Halley to calculate similarly the elements of 
the comet -which Kepler and others had seen in 1607, and 
of which records had been made ; the Newtonian theory 
gave elements in close accord with those belonging to the 
comet calculated from the latest observations, though a 
new regret is expressed that the 1607 observations had not 
been made with more accuracy. On these results he com- 
mitted himself (being then a man of fortv-nine years of 
age) to a prophecy (which could not be checked for fifty- 
three years to come) that the comet would return about 
the end of the year 175® beginning of the next 

succeeding \’ear ; he was willing to leave his conclusion 
^ to be discussed by the care of posterity, after the truth 
IS mund out by the event.” But not completely content 
with this stage of his work, he obtained with difficulty 
a book by Apian, giving an account of a comet seen in 
153^ recording a number of observations. Halley, 

constant to his faith in the Newtonian hypothesis, used 
that hypothesis to calculate the elements of the orbit of 
the Apian comet ; once more regretting the uncertainty 

the data and discounting a very grievous error com- 
mitted by Apian himself, Halley concluded that the Apian 
comet of 1531, and the Kepler comet of 1607, and the 
observed comet of 1682 were one and the same. He con- 
firmed his prediction as to the date of its return and he 
concludes his argument with a blend of confidence and 
patriotism 

. ‘‘ if according to what we have already said 
should return again about the year 1758, candid posterity 
will not refuse to acknowledge that this was first discovered 
by an Englishman.” 

Such was Halley’s prediction published in the year 170*;, 
The comet pursued its course, and it was next seen on 
Christmas Daj’-, 1758. Candid posterity, so far from 
refusing to acknowledge that the discovery was made by 
an Englishman, has linked Halley’s name with the comet 
possibly for all time. 

We all now could make announcements on the subject 
of Halley s comet ; their fulfilment could be awaited 
serenely. No vision or inspiration is needed; calculations 
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and corrections will suffice. The comet was seen in 1835, 
and it is expected again in 1910. No doubt our astro- 
nomers will be ready for it ; and the added knowledge of 
electrical science, in connection particularly with the 
properties of matter, may enable them to review Bessel’s 
often-discussed conjecture as to an explanation of the 
emission of a sunward tail. But Halley’s announcement 
was made during what may be called the immaturity 
the gravitation theory ; the realisation of the prediction 
did much to strengthen the belief in the theory and to 
spread its general acceptance ; the crown of conviction 
was attained with the work of Adams and Leverrier in 
the discovery, propounded by theory and verified by observ- 
ation, of the planet Neptune. I do not know an apter 
illustration of Bacon’s dictum that has already been 
quoted, ” All true and fruitful natural philosophy hath a 
double scale, ascending from experiments to the invention 
of causes, and descending from causes to the invention of 
new^ experiments.” The double process, when it can be 
carried out, is one of the most effective agents for the 
increase of trustworthy knowledge. But until the event 
justified Halley’s prediction, the Cartesian vortex-theory 
of the universe was not completely replaced by the New*- 
tonian theory ; the Cartesian votaries were not at once 
prepared to obey Halley’s jubilant, if stern, injunction 
to “ leave off trifling . . . with their vortices and their 
absolute plenum . . . and give themselves up to the study 
of truth.” 

The century that followed the publication of Halley’s 
prediction shows a world that is steadily engaged in the 
development of the inductive sciences and their appli- 
cations. Observational astronomy continued its activity 
quite steadily, reinforced towards ^the end of the century 
by the first of the Herschels. The science of mathematical 
(or theoretical) astronomy was created in a form that is 
used to this day ; but before this creation could be effected, 
there had to be a development of mathematics suitable for 
the purpose. The beginnings were made by the Bernoullis 
(a family that must be of supreme interest* to Dr. Francis 
Galton in his latest statistical compilations, for it con- 
I tained no fewer than seven mathematicians of mark, dis- 
i tributed over three generations), but the main achievements 
are due to Euler, Lagrange, and Laplace. In particular, 
the infinitesimal calculus in its various branches (including, 
that is to say, what we call the differential calculus, the 
integral calculus, and differential equations) received the 
development that now is familiar to all who have occasion 
to work in the subject. When this calculus was developed, 
it was applied to a variety of subjects ; the applications, 
indeed, not merely influenced, but immediately directed, 
the development of the mathematics. To this period is 
due the construction of analytical mechanics at the hands 
of Euler, ^ d’Alembert, Lagrange, and Poisson ; but the 
most significant achievement in this range of thought is 
the mathematical development of the Newtonian theory of 
gravitation applied to the whole universe. It was made, 
in the main, by Lagrange, as regards the wider theory, 
and ^ by^ Laplace, as regards the amplitude of detailed 
application. But it was a century that also saw the 
obliteration of the ancient doctrines of caloric and 
phlogiston, through the discoveries of Rumford and Davy 
of the nature and relations of heat. The modern science 
of vibrations had its beginnings in the experiments of 
Chladni, and, as has already been stated, the undulatory 
theory of light was rehabilitated by the researches of 
Thomas Young. Strange views as to the phj-sical con- 
stitution of the universe then were sent to the limbo of 
forgotten ignorance by the early discoveries of modern 
chemistry ; and engineering assumed a systematic and 
scientific activity, the limits of which seem’ bounded only 
by the cumulative ingenuity of successive generations. But 
in thus attempting to summarise the progress of science 
in that period, I appear to be trespassing upon the domains 
of other Sections; my steps had better be retraced so as 
to let us return to our own upper air. If I mention one 
more fact (and it will be a small one), it is because of its 
special connection with the work of this Section. As you 
are aware, the elements of Euclid have long been the 
standard treatise of elementary geometry in Great Britain; 
and the Greek methods, in Robert Simson’s edition, have 
been imposed upon candidates in examination after ex- 
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amiliation. But Euclid is on the verge of being dis- ' 
established ; my own University of Cambridge, which has 
had its full share in maintaining the restriction to Euclid’s 
methods, and which was not uninfluenced by the report 
of a Committee of this Association upon the subject, will, 
some six or seven weeks hence, hold its last examination 
in which those methods are prescriptively required. The 
disestablishment of Euclid from tyranny over the youthful 
student on the continent of Europe was effected before the 
end of the eighteenth century. 

But it is time for me to pass on to the third of the 
centenaries, with which the present year can be associated. 
Not so fundamental for the initiation of modern science 
as was the year in which the “ Advancement of Learning ” 
was published, not so romantic in the progress of modern 
science as w’as the year in which Halley gave his pre- 
diction to the world, the year 1805 (turbulent as it was 
with the strife of European politics) is marked by the' 
silent voices of a couple of scientific records. In that year 
Laplace published the last progressive instalment of his 
great treatise on Celestial Mechanics, the portion that 
still remained for the future being solely of an historical 
character ; the great number of astronomical phenomena 
which he had been able to explain by his mathematical 
presentation of the consequences of the Newtonian theory 
would, by themselves, have been sufficient to give con- 
fidence in the validity of that theory. In that year also 
Monge published his treatise, classical and still to be read 
by all students of the subject, “ The Application of Algebra 
to Geometry it is the starting point of modern synthetic 
geometry, which has marched in ample development since 
his day. These are but landmarks in the history of 
mathematical science, one of them indicating the com- 
pleted attainment of a tremendous task, the other of them 
initiating a new departure ; both of them have their signifi- 
cance in the progress of their respective sciences. 

When we contemplate the activity and the achievements 
of the century that has elapsed since the stages which 
have Jtist been mentioned were attained in mathematical 
science, the amount, the variety, the progressive diligence, 
are little less than bewildering. It is not merely the vast 
development of all the sciences that calls for remark ; no 
less striking is their detailed development. Each branch 
of science now has an enormous array of workers, a 
development rendered more easily possible by the growing 
increase in the number of professional posts ; and through 
the influence of these workers and their labours there is 
an ever-increasing body of scientific facts. Yet an aggre- 
gate of facts is not an explanatory theory any more neces- 
sarily than a pile of carefully fashioned stones is a 
cathedral ; and the genius of a Kepler and a Newton is 
just as absolutely^ needed to evolve the comprehending 
theory as the genius of great architects was needed for 
the Gothic cathedrals of* France and of England. Not in- 
frequently it is difficult to make out what is the main 
line of progress in any one subject, let alone in a group 
of subjects ; and though illumination comes from striking 
results that appeal, not merely to the professional workers, 
but also to unprofessional observers, this illumination is 
the exception rather than the rule. We can allow, and we 
should continue to allow, freedom of initiative in all direc- 
tions. That freedom sometimes means isolation, and its 
undue exercise can lead to narrowness of view. In spite 
of the complex ramification of the sciences which it has 
fostered, it is a safer and a wiser spirit than that of un- 
congenial compulsion, which can be as dogmatic in matters 
scientific p it can be in matters theological. Owing to 
the varieties of mind, whether in individuals or in races, 
the progress of thought and the growth of knowledge are 
not ultimately governed by the wishes of any individual 
or the prejudices of any section of individuals. Here, a 
school of growing thought may be ignored; there, it may 
be denounced as of no importance ; somewhere else, it may 
be politely persecuted out of possible existence. But the 
here, and the there, and the somewhere else do not make 
up the ^universe of human activity; and that school, like 
Galileo s earth in defiance of all dogmatic authority, still 
will move. 

This complete freedom in the development of scientific 
thought, when the thought is applied to natural pheno- 
mena, IS all the more necessary because of the ways of 
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Nature. Physical nature cares nothing for theories, nothing 
for calculations, nothing for difficulties, whatever their 
source ; she will only give facts in answer to our questions, 
without reasons and without explanations ; we may explain 
as we please and evolve laws as we like, without her help 
or her hindrance. If from our explanations and our laws 
we proceed to prediction, and if the event justifies the 
prediction through agreement with recorded fact, well and 
good; so far we have a working hypothesis. The signifi- 
cance of working hypotheses, in respect of Iheir validity 
and their relation to causes, is a well known battle-ground 
of dispute between different schools of philosophers ; it 
need not detain us here and now. On the other hand, 
when we proceed from our explanations and our laws to 
a prediction, and the prediction in the end does not agree 
with the fact to be recorded, it is the prediction that has 
to give way. But the old facts remain and the new fact 
is adHed to them ; and so facts grow until some working 
law can be extracted from them. This accumulation of 
facts is only one process in the solution of the universe ; 
when the compelling genius is not at hand to transform 
knowledge into wisdom, useful work can still be done 
upon them by the construction of organised accounts 
which shall give a systematic exposition of the results, 
and shall place them as far as may be in relative 
significance. 

Let me pass from these generalities, which have been 
suggested to my mind by the consideration of some of 
the scientific changes that have taken place during the 
last hundred years, and let me refer briefly to some of 
the changes and advances which appear to me to be most 
characteristic of that period. It is not that I am con- 
cerned with a selection of the most important researches 
of the period. Estimates of relative importance are often 
little more than half-concealed expressions of individual 
preferences or personal enthusiasms ; and though each 
enthusiastic worker, if quite frank in expressing his 
opinion, would declare his own subject to be of supreme 
importance, he would agree to a compromise that the 
divergence between the different subjects is now so wide 
as to have destroyed any common measure of comparison. 
My concern is rather with changes, and with tendencies 
where these can be discerned. 

The growth of astronomy has already occupied so large 
a share of my remarks that few more words can be spared 
here. Not less, but more, remarkable than the preceding 
centuries in the actual exploration of the heavens, which 
has been facilitated so much by the improvements in 
instruments and is reinforced to such effect by the co- 
operation of an ever-growing band of American astro- 
nomers, it has seen a new astronomy occupy regions 
undreamt of in the older days. New methods have supple- 
mented the old ; spectroscopy has developed a science of 
physics within astronomy ; and the unastronomical brain 
reels at the contents of the photographic chart of the 
heavens which is now being constructed by international 
cooperation and will, when completed, attempt to map 
ten million stars (more or less) for the human eye. 

Nor has the progress of physics, alike on the mathe- 
matical side and the experimental side, been less remark- 
able or more restricted than that of astronomy. The 
elaborate and occasionally fantastic theories of the 
eighteenth century, in such subjects as light, heat, even 
as to matter itself, were rejected in favour of simpler and 
more comprehensive theories. There was one stage when 
it seemed as if the mathematical physicists were gradually 
overtaking the experimental physicists ; but the discoveries 
in electricity begun by Faraday left the mathematicians 
far behind. Much has been done towards the old duty, 
ever insistent, of explaining new phenomena ; and the 
names of Maxwell, Weber, Neumann, and Hertz need only 
to be mentioned in order to suggest the progress that has 
been made in one subject alone. We need not hesitate 
to let our thoughts couple, with the great physicists of 
the century, the leaders of that brilliant band of workers 
I upon the properties of matter who carry us on from wonder 
to wonder with the passage of each successive year. 

Further, it has been an age when technical applications 
have marched at a marvellous pace. So great has been 
their growth that we are apt to forget their comparative 
youth ; yet it was only the middle of the century which 
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saw the awakening from what now might be regarded 
as the dark ages. Nor is the field of possible application 
nearing exhaustion ; on - the contrary, it seems to be in- 
creasing by reason of new discoveries in pure science^ that 
yet will find some beneficent outcome in practice. Invisible 
rays and wireless telegraphy may be cited as instances 
that are occup3dng present activities, not to^ speak of 
radium, the unfolding of the future of which is watched 
by eager minds. 

One gap, indeed, in this subject strikes me. There are 
great histories of mathematics and great histories of 
astronomy ; I can find no history of physics on the grand 
scale. Some serviceable manuals there are, as well as 
monographs on particular topics ; what seems to me to 
be lacking is some comprehensive and comparative survey 
of the whole range. The history of any of the natural 
sciences, like the history of human activity, is not merely 
an encyclopaedic record of past facts ; it reveals both the 
spirit and the wealth which the past has bequeathed to 
the present, and which, in due course, the present will 
influence before transmission to the future. Perhaps all 
our physicists are too busy to. spare the labour needed for 
the production of a comprehensive history ; yet^ 1 cannot 
help thinking that such a contribution to the subject would 
be of great value, not to physicists alone. 

But, as you hear me thus referring to astronomy and to 
physics, some of you may think of the old Roman proverb 
which bade the cobbler not to look above his last ; so I 
take the opportunity of referring very briefly to my own 
subject. One of the features of the century has been 
the continued development of mathematics. As a means 
of calculation the subject was developed as widely during 
the earlier portion of the century as during the preceding 
century ; it soon began to show signs of emergence as an 
independent science, and the later part of the century has 
witnessed the emancipation of pure mathematics. It was 
pointed out, in connection with the growth of theoretical 
astronomy, that mathematics developed in the direction 
of its application to that subject. When the wonderful 
school of French physicists, composed of Monge, Carnot, 
Fourier, Poisson, Poinsot, Ampere, and Fresnel (to mention 
only some names), together with Gauss, Kirchhoff, and 
von Helmholtz in -Gfermany, and Ivory, Green, Stokes, 
Maxwell, and others in England, applied their mathematics 
to various branches of physics, for the most part its 
development was that of an ancillary subject. The result 
is the superb body of knowledge that may be summarised 
under the title of “ mathematical physics ” ; but the final 
interest is the interest of physics, though the construction 
has been the service, of mathematics. Moreover, this 
tendency was deliberate, and was avowed in no uncertain 
tone. Thus Fourier could praise the utility of mathe- 
matics by declaring that “ there was no language more 
universal or simpler, more free from errors or obscurity, 
more worthy of expressing the unchanging relations of 
natural entities ; in a burst of enthusiasm he declares 
that, from the point of view he had indicated, “ mathe- 
matical analysis is as wide as Nature herself,’* and ** it 
increases and grows incessantly stronger amid all the 
changes and errors of the human mind.” Mathematicians 
might almost blush, with conscious pleasure at such a 
laudation of their subject from such a quarter, though 
it errs both by excess and defect; but the exultation of 
spirit need not last long. The same authority, when 
officially expounding to the French Academy the work of 
Jacobi and of Abel upon elliptic functions, expressed his 
chilling opinion (it had nothing to do with the case) that 

the questions of natural philosophy, which have the 
mathematical study of all important phenomena for their 
aim, are also a •worthy and principal subject for the 
meditations of geometers. It is to be desired that those 
persons who are best fitted to improve the science of 
calculation should direct their labours to these important 
applications.” Abel was soon to pass beyond the range 
of admonition ; but Jacobi, in a private letter to Legendre, 
protested that the scope of the science was not to be 
limited to the explanation of natural phenomena. I have 
not quoted these extracts by way of even hint of reproach 
against the author of such a wonderful creatidn as 
Fourier’s analytical theory of heat ; his estimate could 
have been justified on a merely historical review of the 
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circumstances of his own time and of past times ; and I 
am not sure that his estimate has not its exponents at 
the present day. But all history shows that new dis- 
coveries and new methods can spread to issues wider than 
those of their origins, and that it is almost a duty of 
human intelligence to recognise this possibility in the 
domain of progressive studies. The fact is that mathe^ 
matical physics and pure mathematics have given much 
to each other in the past and will give much to each other 
in the future ; in doing so, they will take harmonised 
action in furthering the progress of knowledge. But 
neither science must pretend to absorb the activity of the 
other. It is almost an irony of circumstance that a 
theorem, initiated by Fourier in the treatise just men- 
tioned, has given rise to a vast amount of discussion and 
attention, which, while of supreme value in the develop- 
ment of one branch of pure mathematics, have hitherto 
offered little, if anything, by way of added explanation of 
natural phenomena. 

The century that has gone has witnessed a wonderful 
development of pure mathematics. The bead-roll of names 
in that science — Gauss; Abel, Jacobi; Cauchy, Riemann, 
Weierstrass, Hermite ; Cayley, Sylvester ; Lobatchewsky, 
Lie — will on only the merest recollection of the work with 
which their names are associated show that an age has 
been reached where the development of human thought is 
deemed as worthy a scientific occupation of the human 
mind as the most profound study of the phenomena of 
the material universe. 

The last feature of the century that will be mentioned 
has been the increase in the number of subjects, appar- 
ently dissimilar from one another, which are now being 
made to use mathematics to some extent. Perhaps the 
most surprising is the application of mathematics to the 
domain of pure thought ; this was effected by George 
Boole in his treatise “ Laws of Thought,” published in 
18514 ; and though the developments have passed consider- 
ably beyond Boole’s researches, his work is one of those 
classics that mark a new departure. Political economy, 
on the initiative of Cournot and Jevons, has begun to 
employ symbols and to develop the graphical _ methods ; 
but, there, the present use seems to be one of suggestive 
record and expression, rather than of positive construction. 
Chemistry, in a modern spirit, is stretching out^ into 
mathematical theories; Willard Gibbs, in his memoir on 
the equilibrium of chemical systems, has led the way; 
and, though his way is a path which chemists find strewn 
with the thorns of analysis, his work has rendered, in- 
cidentally, a real service in coordinating experimental 
results belonging to physics and to chemistry. A new and 
generalised theory of statistics is being constructed ; and 
a school has grown up which is applying them to biological 
phenomena. Its activity, however, has not yet met with 
the sympathetic goodwill of all the pure biologists ; and 
those who remember the quality of the discussion that 
took place last year at Cambridge between the biometricians 
and some of the biologists will agree that, if the new 
school should languish, it will not be for want of the tonic 
of criticism. 

If I have dealt with the past history of some of the 
sciences with which our Section is concerned, and have 
chosen particular epochs in that history with the aim of 
concentrating your attention upon them, you will hardly 
expect, me to plunge into the future. Being neither a 
prophet , nor the son of a prophet, not being possessed of 
the knowledge which enabled Halley to don the prophet’s 
mantle with confidence, I shall venture upon no prophecy 
even so cautious as Bacon’s — ** As for the mixed mathe- 
matics I may only make this prediction, that there cannot 
fail to be more kinds of them as Nature grows further 
disclosed ”^a declaration that is sage enough, though a 
trifle lacking in precision. Prophecy, unless based upon 
confident knowledge, has passed out of vogue, excejjt 
perhaps in controversial politics ; even in that domain, it 
is helpless to secure its own fulfilment. Let me rather 
exercise the privilege of one who is not entirely unfamiliar 
with the practice of geotnetry, and let me draw the pro- 
verbial line before indulgence in prophetic estimates. The 
names that have flitted through my remarks, the dis- 
coveries and the , places associated with those names, 
definitely indicate that, notwithstanding all appearance of 
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divergence and in spite of scattered isolation, the sum 
of human knowledge, which is an inheritance common to 
us all, grows silently, sometimes slowly, yet (as we hope) 
safely and surely, through the ages. You who are in 
South Africa have made an honourable and an honoured 
contribution to that growing knowledge, conspicuously in 
your astronomy and through a brilliant succession of 
astronomers. Here, not as an individual but as a re- 
presentative officer of our brotherhood in the British 
Association, I can offer you no better wdsh than that you 
may produce some men of genius and a multitude of able 
workers w'ho, by their researches in our sciences, may 
add to the fame of your country and will contribute to the 
intellectual progress of the world. 

SECTION B. 

CHEMISTRY. 

Opening Address by G, T. Beilby, President of the 
Section. 

In scanning the list of the elements with which we are 
thoughtfully supplied every year by the International Com- 
mittee on Atomic Weights, the direction in which our 
thoughts are led will depend on the particular aspect of 
cheinical study which happens to interest us at the time- 
Putting from our minds on the present occasion the 
attractive speculations on atomic constitution and dis- 
integration with which we have all become at least super- 
ficially familiar during the past few years, let us try to 
scan this list from the point of view of the “ plain man ” 
rather than from that of the expert chemist. Even a 
rudimentary knowledge will be sufficient to enable our 
** plain man ” to divide the elements broadly into two 
groups — the actually useful and the doubtfully useful or 
useless. Without going into detail we may take it that 
about two-thirds would be admitted into the first group, 
and one-third into the second. It must, I think, be re- 
garded as a very remarkable fact that of the eighty 
elements which have had the intrinsic stability to enable 
them to sumve the prodi^ous forces which must have been 
concerned in the evolution of the physical universe, so 
large a proportion are endowed with characteristic proper- 
ties which could ill have been spared either from the 
laboratories of Nature or from those of the Arts and 
Sciences. Even if one-third of the elements are to be 
regarded as waste products or failures, there is here no 
counterpart to the reckless prodigality of Nature in the 
processes of organic evolution. 

If -we^ exclude those elements which participate directly 
and indirectly in the structure and functions of the organic 
world, there are two elements which stand out con- 
spicuously because of the supreme influence they have 
exercised over the trend of human effort and ambition. 
I refer, of course, to the metals gold and iron. 

From the early beginnings of civilisation gold has been 
highly prized and eagerly sought after. Human life has 
been freely sacrificed in its acquirement from natural 
sources, as w^ell as in its forcible seizure from those who 
already possessed it. The “ Age of Gold was not neces- 
sarily The Golden Age,’* for the noble metal in its 
unique and barbaric splendour has symbolised much that 
has been unworthy in national and individual aims and 
ideals. 

We have accustomed^ ourselves to think of the present 
as the Age of Iron, as indeed it is, for we see in the dull 
grey metal the plastic medium out of which the engineer 
has modelled the machines and structures which play so 
large a part in the active life of to-dav. Had iron not 
been at once plentiful and cheap, had it' not brought into 
the hands of the engineer and artificer its marvellous 
qualities of hardness and softness, of rigidity and tough- 
ness, and to ^ the electrician its mysterious and unique 
magnetic qualities, it is not difficult to conceive that man’s 
control over the forces of Nature might have been delayed 
for centoies, or perhaps for ages. For iron has been 
man s chief material instrument in the conquest of Nature - 
without It the energy alike of the waterfall and of the 
coalfield would have remained uncontrolled and unused 
In this conquest of the resources of Nature for the service 
of man are we not entitled to say that the intellectual 
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and social gains hai'e equalled, if they have not exceeded, 
in value the purely material gains; and may we not then 
regard iron as the symbol of a beneficent conquest of 
Nature? 

With the advent of the Industrial Age gold was destined 
to take a new place in the world’s history as the great 
medium of exchange, the great promoter of industry and 
commerce. While individual gain still remained the pro- 
pelling power towards its discovery and acquisition, every 
fresh discovery led directly or indirectly to the freer inter- 
change of the products of industry, and thus reacted favour- 
ably on the industrial and social conditions of the time. 

So long as the chief supplies of gold were obtained 
from alluvial deposits by the simple process of washing, 
the winning of gold almost necessarily continued to be 
pursued by individuals, or by small groups of workers, 
who were mainly attracted by the highly speculative nature 
of the occupation. These workers endured the greatest 
hardships and ran the most serious personal risks, drawn 
on from day to day by the hope that some special stroke 
of good fortune would be theirs. This condition prevailed 
also in fields in which the reef gold occurred near the 
surface, where it was easily accessible without costly 
mining appliances, and where the precious metal was 
loosely associated with a weathered matrix. These free- 
milling ores could be readily handled by crushing and 
amalgamation with mercury, so that here also no elaborate 
organisation and no great expenditure of capital were 
necessary. A third stage was reached when the more 
easily worked deposits above the water-line had been 
worked out. Not only were more costly appliances and 
more elaborately organised efforts required to bring the 
ore to the surface, but the ore when obtained contained 
less of its gold in the easily recovered, and more in the 
refractory or combined form. The problem of recovery 
had now to be attacked by improved mechanical and 
chemical methods. The sulphides or tellurides with which 
the gold was associated or combined had to be reduced to 
a state of minute subdivision by more perfect stamping 
or grinding, and elaborate precautions were necessary to 
ensure metallic contact between the particles of gold and 
the solvent mercury. In many cases the amalgamation 
process failed to extract more than a very moderate pro- 
portion of the gold, and the quartz sand or “ lailings ” 
which still contained the remainder found its way into 
creeks and rivers or remained in heaps on the ground 
around the batteries. In neighbourhoods whe^ro fuel was 
available a preliminary roasting of the ore was resorted 
to, to oxidise or volatilise the baser metals and set free 
the gold; or the sulphides, tellurides, &c., were concen- 
trated by washing, and the concentrates were taken to 
smelting or chlorinating works in some favourable situ- 
ation where the more elaborate metallurgical methods 
could be economically applied. Many efforts were also 
made to apply the solvent action of chlorine directly to 
the unconcentrated unroasted ores ; but unfortunately 
chlorine is an excellent solvent for other substances besides 
gold, and in practice it was found that its solvent energy 
was mainly exercised on the base metals and metalloids, 
and on the materials of which the apparatus itself was 
constructed. 


inis to the best of my knowledge is a correct, if rathcr 
sketchy, description of the state of matters in 1889 when 
the use of a dilute solution of cyanide of potassium was 
first seriously proposed for the extraction of gold from 
Its ores. Those of ms who can recall the time will re- 
member that the proposal was far from favourably re- 
garded from a chemical point of view. The cost of the 
reagent, its extremely poisonous nature, the instability 
or Its solutions, its slow action — such were the difficulties 
that naturally presented themselves to our minds. And 
even granting that these difficulties might be overcome* 
there still remained the serious problem of how to recover 
the gold in metallic form from the extremely dilute solu- 
tions of the cyanide of gold and potassium. How each 
difficulties have been swept aside how 
within little more than a decade this method of gold 
extraction has spread over the gold-producing countries 
of the world, now absorbing and now replacing the older 
processes but ever carrying all before it-all this is already 
a twice-told tale which I should feel hardly justified in 
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alluding to were it not for the fact that we are to-day 
meeting on the Rand where the infant process made its 
dehut nearly fourteen years ago. The Rand to-day is the 
richest of the world’s goldfields, not only in its present 
capacity, but in its potentialities for the future ; twenty 
years ago its wonderful possibilities were quite unsuspected 
even by experts. 

It is not for me to describe in detail how the change 
has been accomplished; this task will, w'e know, be far 
better accomplished by representative chemists who are 
now actively engaged in the work. But for the chemists 
of the British Association it is a fact of great significance 
that they are here in the presence of the most truly in- 
dustrial development of gold production which the world 
has yet seen; a development moreover that is founded on 
a purely chemical process which for its continuance re- 
quires, not only skilled chemists to superintend its oper- 
ation, but equally skilled chemists to supply the reagent 
on which the industry depends. 

In 1889 the world’s consumption of cyanide of potassium 
did not exceed fifty tons per annum. This was produced 
by melting ferrocyanide with carbonate of potassium, the 
clear fused cyanide so obtained being decanted from the 
carbide of iron which had separated. The resulting salt 
was a mixture of cyanide, cyanate, and carbonate which 
was sometimes called cyanide of potassium for the hardly 
sufficient reason that it contained 30 per cent, of that 
salt. When the demand for gold extraction arose, it was 
at first entirely met by this process, the requisite ferro- 
cyanide being obtained by the old fusion process from 
the nitrogen of horns, leather, &c. In 1891 the first 
successful process for the synthetic production of cyanide 
without the intervention of ferrocyanide was perfected, 
and the increasing demand from the gold mines was largely 
met by its use. At present the entire consumption of 
cyanide is not much short of 10,000 tons a' year, of which 
the Transvaal goldfield consumes about one-third. Large 
cyanide works exist in Great Britain, Germany, France, 
and America, so that a steady and sure supply of the 
reagent has been amply provided. In 1894 price of 
cyanfde in the Transvaal was 2s. per pound ; to-day it is 
one-third of that, or 8d. During the prevalence of the 
high prices of earlier years the manufacture was a highly 
speculative one, and new processes appeared and dis- 
appeared with surprising suddenness, the disappearance 
being generally marked by the simultaneous vanishing 
of large sums of money. To-day the manufacture is 
entirely carried out in large works scientifically organised 
and supervised, and, both industrially and commercially, 
the speculative element has been eliminated. 

Chemistry has so often been called on to play the part 
of the humble and unrecognised handmaiden to the in- 
dustrial arts that we may perhaps be pardoned if in this 
case we direct public attention to our Cinderella as she 
shines in her rightful position as the genius of industrial 
initiation and direction. 

To this essentially chemical development of metallurgy 
we owe it that in a community the age of which can only 
be counted by decades we find ourselves surrounded by 
chemists of high scientific skill and attainments who have 
already organised for their mutual aid and scientific 
enlightenment “ The Johannesburg Society of Chemistry, 
Metallurgy, and Mining,” the published proceedings of 
which amply testify to the atmosphere of intellectual 
vigour in which the work of this great industry is 
-carried on. 

It appears, then, that while gold still maintains its 
position of influence in the affairs of men, the nature of 
that influence has undergone an important change. Not 
only has its widespread use as the chief medium of ex- 
change exercised far-rcaching effects on the commerce of 
the world, but the vastly increased demand for this purpose 
has in its turn altered the methods of production. These 
methods have become more highly organised and scientific, 
and gold production is now fairly established as a pro- 
gressive industry in which scope is found for the best 
chemical and engineering skill and talent. 

The experience of more highly evolved industries in the 
older countries has shown that the truly scientific organ- 
isation of industry includes in its scope a full and just 
consideration for the social and intellectual needs of ,its 
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workers from highest to lowest. It ^ugurs well, therefore, 
for the future of the gold industry, from the humane and 
social points of view, that its control should be more and 
more under the influence of men of scientific spirit and 
intellectual culture who we may feel assured will not 

forget the best traditions of their class. 

The application of science to industry requires on the 
part of the pioneers and organisers keen and persistent 
concentration on certain well-defined aims. Any waver- 
ing in these aims or any relaxation of this concentration 
may lead to failure or to only a qualified success. This 
necessary but narrow concentration may be a danger to 
the intellectual development of the worker, who may 
thereby readily fall into a groove and so may become 
even less efficient in his own particular work. It 

certainly requires some mental strength to hold fast to 
the well-defined practical aim while allowing to the atten- 
tion occasional intervals of liberty to browse over the 
wide and pleasant fields of science. But I am certain 

that the acquirement of this double power is well worth 

an effort. The mental stimulus, as well as the new ex- 
periences garnered during the excursion, will sooner or 
later react favourably on the practical problems, while 
the earnest wrestling with these problems^ may develop 
powers and intuitions which will lend their own charm 
to the wider problems of science. 

Gold and Science, 

If we re-peruse the table of the elements, not now in 
our capacity as “ plain men ” but as chemists, we^ shall 
certainly not select gold as of supreme interest chemically. 
Its position as chief among the noble metals, its patent 
of nobility, is based on its aloofness from common associ- 
ations or attachments. Unlike the element nitrogen, it 
is mainly for itself and little if at all for its compounds, 
that gold is interesting. In it we can at our leisure study 
the nvetal rather than the element. Its colour and trans- 
parence, its softness and its hardness, the density as well 
as the extreme tenuity of some of its forms — such were 
the qualities which recommended it to Faraday when he 
desired to study the action of material particles on light. 
I should like to repeat to you in his own words the reasons 
he gave for this choice : “ Because of its comparative 
opacity among bodies, and yet possession of a real trans- 
parency ; because of its development of colour both in the 
reflected and transmitted rays ; because of the state of 
tenuity and division which it permitted with the preserv- 
ation of its integrity as a metallic body ; because of its 
supposed simplicity of character ; and because known 
phenomena appeared to indicate that a mere variation 
in the size of its particles gave rise to a variety of re- 
sultant colours. Besides the waves of light are so large 
compared to the dimensions of the particles of gold which 
in various conditions can be subjected to a ray, that^ it 
seemed probable that the particles might come into effective 
relations to the much smaller vibrations of the other 
particles.” 

I may remind you that Faraday came to the conclusion 
that the variety in the colours presented by gold under 
various conditions is due to the size of its particles and 
their state of aggregation. Ruby glass or ruby solutions 
he proved are not true solutions, nor are they molecular 
diffusions of gold, but they contain the metal in aggregates 
sufficiently large to give a sensible reflection under an 
incident beam of light. Through the kindness of Sir 
Henry Roscoe I am able to exhibit to you some of the 
original ruby gold preparations obtained during this re- 
search, which were afterwards presented to him by Fara- 
day at the Royal Institution some years before his death. 

By means of refined and ingenious optical methods 
Zsigmondy and Siedentopf have succeeded in making these 
ultra-microscopic particles visible in the microscope as 
diffraction discs; they have, further, counted the number 
of particles per unit area, and have from the intensity of 
their reflection calculated their size. In ruby glass the 
size of the particles in different specimens was found to 
vary from 4 to 791 millionths of a millimetre. No re- 
lation was found to hold between the colour of the particles 
and their absolute size. This conclusion is in direct con- 
tradiction of Faraday’s belief already referred to. Mr. 
J, Maxwell Garnett has recently shown that the colour 
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of metallic glasses and films is determined, not only by 
the absolute size of the metal particles, but also by the 
proportion of the total volume they occupy in the medium 
in which they are diffused. The results of Mr. Garnett’s 
calculations are in close agreement with a number of 
the observations on the colour and microstructure of thin 
-metal films which I had already recorded, and they appear 
to me to supply the explanation of much that had appeared 
puzzling before- My own observations lead me to think 
that the actual microscopic particles which are to be seen, 
and the larger of which can also be measured, in films 
and solutions or suspensions, do not in any way represent 
the ultimate units of structure which are required by Mr. 
Garnett’s theory, but that these particles are aggregates 
of smaller units built up in more or less open formation. 

That a relatively opaque substance like gold may be so 
attenuated that when disseminated in open formation it 
becomes transparent is contrary to all our associations 
with the same operation when performed on transparent 
substances like glass or crystalline salts. The familiar 
experiment of crushing a transparent crystal into a per- 
fectly^ opaque powder would not prepare us for the effect 
of minute^ subdivision on the transparence of metals. At 
first it might be supposed that this difference is due to 
the very rough and incomplete subdivision of the crystal 
by crushing ; but this is not the case, for the pierfectly 
transparent oxide of magnesium may be obtained in a 
state of attenuation comparable with that of the gold, 
by allowing the smoke from burning magnesium to deposit 
on a glass plate. The film of oxide obtained in this way 
is found to^ be built up of particles quite as minute as 
those of which the gold films are composed, yet the opacity 
of the oxide film is relatively much greater. The minute 
particles of the dielectric, magnesium oxide, scatter and 
dissipate the^ light waves by repeated reflection and re- 
fraction, while the similar particles of the metallic con- 
ductor, gold, act as electrical resonators which pass on 
some of the light waves while reflecting others. Specimens 
of films of gold and silver and of magnesium oxide are 
exhibited on the table and on the lantern screen. When 
the metallic particles are in this state of open formation 
and relative transparence, it was found that the electrical 
^nductivity^ of the films had completely disappeared. 
Films of this description were found to have a resistance 
of more than 1,000,000 megohms as compared with only 
six ohms in the metallic reflecting condition. 


Molecules in the Solid State, 

My examination of gold films and surfaces has revealed 
the fact that during polishing the disturbed surface film 
behaves exactly like a liquid under the influence of surface 
tension. At temperatures far below the melting point 
molecular movement takes place under mechanical dis- 
turbance, and the molecules tend to heap up in minute 
mounds or flattened droplets. These minute mounds are 
often so shallow that they can only be detected when the 
surface is illuminated by an intense, obliquely incident 
beam of light. I have estimated that these minute mounds 
or spicules can be seen in this way in films which are 
not more five to ten micro-millimetres in thickness. 
A film of this attenuation may contain so few as ten to 
twenty molecules in its thickness. 

When moderately thin films of gold are supported on 
glass and heated at a temperature of 400°-5oo°, they be- 
come translucent, and the forms assumed under the in- 
fluence of surface tension can be readily seen by trans- 
mitted light. It was in this way that the beautiful but 
puzzling spicular appearance by ’ obliquely reflected light 
was first explained^ as due to the granulation of the sur- 
lace under the influence of surface tension, Photo- 
micrographs of these films are exhibited. 

Turning now to the mechanical properties of metals, 
we find that gold has proved itself of great value in the 
investigaticm of some of these. It has long been recog- 
niwd as the most malleable and ductile of the metall, 
whilst Its chemical indifference tends to presenre it in a 
of ^peratbns^^ Parity throughout any prolonged series 

learned that 

Its ma leabihty and ductility are not qualities which in- 
definitely survive the operations of hammering and wire- 
drawing. A piece of soft gold beaten into a thin plate 
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does not remain equally soft throughout the process, but 
spreads with increasing difficulty under the hammer. If 
carelessly beaten it may even develop cracks round its 
edges. We may assume that the artificers in gold very 
soon discovered that by heating, the hardened metal might 
be restored to its former condition of softness. 

In connection with the study of the micro-metallurgy 
of iron and steel during recent years it has been recognised 
that heat annealing is, as a rule, associated with the 
growth and development of crystalline grains, and Prof. 
Ewing and Mr. Rosenhain have shown that overstrain is 
often if not invariably associated with the deformation of 
these crystalline grains by slips occurring along one or 
more cleavage planes. This hypothesis, though well sup- 
ported up to a point by microscopic observations on a 
variety of metals, offers no explanation of the natural 
arrest of malleability or ductility which occurs ^when the 
overstrain has reached a point at which the crystalline 
grains are still, to all appearance, only slightly deformed. 
At this stage there is no obvious reason why the slipping 
of the crystalline lamellce should not continue under the 
stresses which have initiated it. But far from this being 
the case, a relatively great increase of stress 'produces 
little or no further yielding until the breaking point is 
reached and rupture takes place. 

The study of the surface effects of polishing, already 
referred to, had shown that the thin vSurface film retain(!cl 
no trace of crystalline stiucture; while it also gave the 
clearest indications that the metal had passed through a 
liquid condition before settling into the forms prescribed 
by surface tension. From this it was argued that the 
conditions which prevail at the outer surface might equally 
prevail at all inner surfaces where movement had occurred, 
so that every slip of one crystalline lamella over another 
would cause a thin film of the metal to pass through the 
liquid phase to a new and non-crystalline condition. By 
observations on the effects of beating pure gold foil, it 
was found that the metal reached its hardest and least 
plastic condition only when all outward traces of crystal- 
line structure had disappeared. Jt was also ascertained 
that this complete destruction of the crystalline huncllm 
and units could only be accomplished in the layers near 
the surface, for the hardened substance produceil by the 
flowing under the hammer appears lo encases and protect 
the crystalline units after they become broken clown to a 
certain size. By carefully etching the surface in stngr‘S 
by means of chlorine water or ('olcl aqua regia, thci 
successive layers below the surface wcto cli.sc'Io.sed. 'I'ho 
surface itself was vitreous ; beneath this was a layer of 
minute granules, and lower still the distorted and broken- 
up remains of crystalline lamella^, and grains were em- 
bedded in a vitreous and granular matrix. The vitreous- 
looking surface layer represents the final stage in the 
passage from soft to hard, from crystalline to amorphous. 
By heating the beaten foil, its softness was restored ; and 
on etching the annealed metal it was found that the 
crystalline structure also was fully restored. Photo- 
micrographs showing these appearances are exhibitecl. 
These microscopic observations were fully confirmed by 
finding ^ well-marked thermo-electrical and clectro-c'hemical 
distinctions between the two forms of metal, the hard and 
soft or the amorphous and the crystalline. The determin- 
ation of a definite transition temperature at which the 
amorphous metal ■ passes into the crystalline metal further 
confirms the phase view of hardening b}’' over.strain and 
softening by annealing. 

It was subsequently proved that the property of passing 
from crystalline to amorphous by mechanical flow, and 
from amorphous to^ crystalline by heal at a definite transi-^ 
tion temperature, is a general one which is possessed by 
all crystalline solids which do not decompose at or below 
their transition temperature. The significance of this fact 
I venture to think entitles it to more than a passing 
reference. It appears to me to mean that the transition 
from amorphous to crystalline is entitled to take its place 
with the other great changes of state, solid lo liquid, liquid 
to gas, for like these it marks -a change in the molecular 
activity which occurs when a certain temperaturij'. is 
reached. ^ It is entitled to take this place because there, is 
every indication that the change is as general in its nature 
as the other changes of state. Compare it, for in.staftc:e, 
with the allotropic changes, with which chemists have been 
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familiar. These are for the most part changes which are 
special to particular elements or compounds, and are 
usually classed with the chemical properties by which the 
substances may be distinguished from each other. Very 
different is the amorphous crystalline change, for although 
in particular cases it may have been observed and asso- 
ciated with ailotropic changes, yet the causes of its occur- 
rence are more deeply founded in the relations between the 
molecules and the heat energy by which their manifold 
properties are successively unfolded as temperature is raised 
from the absolute zero. At this transition point we find 
■ourselves face to face with the first stirrings of a specific 
directive force by w^hich the blind cohesion of the mole- 
cules is ordered and directed to the building up of the 
most perfect geometric forms. It is hardly possible any 
longer to , regard the stability of a crystal as static and 
inert, and independent of temperature ; rather must its 
structure and symmetry be taken as the outward manifesta- 
tion of a dynamic equilibrium between the primitive co- 
hesion and the kinetic energy imparted by heat. Even 
before the discovery of a definite temperature of transition 
from the amorphous to the crystalline phase we had in our 
hands the proofs that in certain cases the crystalline state 
can be a state of dynamic, rather than of static equilibrium. 
The transition of sulphur from the rhombic to the prismatic 
form supplies an example of crystalline stability which 
persists only between certain narrow limits of temperature. 
Within these limits the crystal is a “ living crystal ” if 
one may borrow an analogy from the organic world. It 
can still grow, and it will under proper conditions repair 
any damage it may receive. 

The passage of the same substance through several crys- 
talline phases, each only stable over a limited range of 
temperature, strongly supports the general conclusion 
drawn from the existence of a stability temperature between 
the amorphous and crystalline phases, namely, that the 
crystalline arrangement of the molecules requires for its 
active existence the particular kind or rate of vibration 
corresponding with a certain range of temperature. Below 
this point the crystal may become to all appearance a 
mere pseudomorph with no powers of active growth or 
repair. But these powers are not extinct — they are only in 
abeyance ready to be called forth under the energising 
influence of heat. This temporary abeyance of the more 
active properties of matter is strikingly illustrated by the 
early observations of Sir James Dewar at the boiling point 
of liquid air, and more recently at that of liquid hydrogen. 
At the latter temperature even chemical affinity becomes 
latent. In metals it was found that the changes in their 
physical properties brought about by these low temperatures 
are not permanent, but only persist so long as the low 
temperature is maintained. During the past year Mr, 
R. A. Hadfield has supplemented these earlier results by 
making a very complete series of observations on the effect 
of cooling on the mechanical properties of iron and its 
alloys. The tenacity and hardness of the pure metal and its 
alloys at the ordinary temperature and at —182^ have been 
compared, and it has been found that these qualities are 
invariably enhanced at the lower temperature, but that 
they return exactly to their former value at the ordinary 
temperature. By the mere abstraction of heat between the 
temperatures of 18® and —182® the tensile strength of pure 
metals is raised 50 to 100 per cent. In pure iron the in- 
crease is from 23 tons per square inch at i8® C. to 52 
tons at —182°; in gold from 15*1 tons to 22-4 tons; and 
in copper from 19-5 tons to 26*4. This increase is not, I 
think, due to the closer approximation of the molecules, 
for the coefficient of expansion of most metals below o® 
is extremely small. Neither is it due to permanent changes 
of molecular arrangement or aggregation, for Mr, Hadfield 
has obtained a perfectly smooth and regular cooling »xirve 
for iron between iS° and —182°, and there appears to be 
no indication of the existence of any critical point between 
these temperatures. Further, the complete restoration of the 
original tenacity on the return to the higher temperature 
shows that no permanent or irreversible change has occurred 
during cooling. Everything therefore indicates that the 
increase of tenacity which occurs degree by degree as beat 
is removed is due to the reduction of the repulsive force 
of molecular vibration, so that the primary cohesive force 
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can assert itself more and more completely as the absolute 
zero is approached. 

The metals experimented with by Mr. Hadfield were all 
in the annealed or crystalline condition, so that the 
molecules must have exerted their mutual attractions along 
the directed axes proper to this state. It is to be expected, 
that similar experiments with the metals in the amorphous 
state may throw light on the question whether and to 
what extent the crystalline state depends on a dynamic 
equilibrium between the forces of cohesion and repulsion, 
or whether a directed cohesion exists fully developed in 
the molecules at the absolute zero.^ 

The phenomena of the solid state throw an interesting 
light on the interplay of the two great forces, the primative 
or blind cohesion which holds undisputed sway at the 

absolute zero, and the repulsion due to the molecular vi- 
brations which is developed by heat. This interplay we 

know continues through the states which succeed each 
other as the temperature is raised, until a point is reached 
at which the molecular repulsions so far outweigh the 
cohesive force that the substance behaves like a perfect gas. 
The problems of molecular constitution are more likely to 
be elucidated by a study of the successive states between 
the absolute zero and the vaporising temperature than at 
the upper ranges where the gaseous state alone prevails. 
The simplicity of the laws which govern the physical 

behaviour of a perfect gas is very attractive, but we must 
not forget that this simplicity is only possible because 
repulsion has so nearly overcome cohesion that the latter 
may be practically ignored. The attractiveness of this 
simplicity should not blind us to the fact that it is in the 
middle region, where the opposing forces are more nearly 
equal, that the most interesting and illuminating phenomena 
are likely to abound. The application of the gas laws to 
the phenomena of solution and osmosis appears to be one 
of those cases in which an attractive appearance of sim- 
plicity in the apparent relations may prove very misleading. 

Before passing from the specially metallic qualities of 
gold I will only remind you of the important part it has 
played in the researches on the diffusion of metals by the 
late Sir William Roberts-Austen, and in those of Mr. 
Haycock and Mr. Neville on the freezing points of solu- 
tions of gold in tin, which led to the recognition of the 
monatomic nature of the molecules of metals. 

Molectiles in Solution. 

It has occurred to me that the practice of the cyanide 
process of gold extraction presents us with several new 
and interesting aspects of the problems of solution. As 
you are aware, the gold is first obtained from the ore in 
the form of a very dilute solution of cyanide of gold and 
potassium from which the metal has to be separated, either 
by passing it through boxes filled with zinc shavings, or 
by electrolysis in large cells. 

The solution as it leaves the cyanide-vats may contain 
gold equal to loo grains or more per ton, and as it leaves 
the precipitating-boxes it may contain as little as i or 
2 grains and as much as 20 grains. In the treatment of 
slimes much larger volumes of solution have to be dealt 
with, and in this case solutions containing 18 grains per 
ton have been regularly passed through the precipitating- 
boxes, their gold content being reduced to grains per 
ton. In round numbers we may say that i gram of gold 
is recovered from i cubic metre of solution, while o-i gram 
is left in the solution. Even from the point of view of the 
physical chemist we are here in presence of solutions of a 
very remarkable order of dilution. A solution containing 
1 gram per cubic metre is in round numbers N/200,000, 
and the weaker solution containing o-i gram is 
N/2,000,000. It is convenient to remember that the latter 
contains a little more than grains per ton. In experi- 
ments on the properties of dilute solutions the extreme 
point of dilution was reached by Kohlrausch, who employed 
solutions containing 1/100,000 of a gram-molecule of solute 
per litre for his conductivity experiments. These solutions 
were therefore twice as strong as the gold solution with 
I gram per cubic metre, and twenty times as strong as the 

1 Since the above was written a series of observations has been made on 
the influence of low temperature on the tenacity of pure metals in the 
amorphous condition. These observations will form the subject of a separate 
commuhication to the Section. 
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more dilute solution. This fact must be my excuse ^ for 
placing before you the results of a few simple calculations 
as to the molecular distribution in these solutions, which 
have certainly given me an entirely new view of what con- 
stitutes a really dilute solution from the molecular point 
of view. 

In estimating the number of molecules in a given volume 
of solution the method adopted is to divide the space into 
minute cubical cells, each of which can exactly contain a 
sphere of the diameter of the molecule. In this way a 
form of piling for the molecules is assumed which, though 
not the closest possible, may quite probably represent the 
piling of water molecules. Taking the molecular diameter 
as 0-2 X 10“* millimetres — a figure which is possibly too 
small for the water molecules and too large for the gold 
— it is found that a cubic millimetre of solution contains 
125x10^^ molecules, or 125 quadrillions. The head of an 
ordinary pin, if it were spherical, would have a volume 
of about I cubic millimetre. 

If these water molecules could be arranged in a single 
row, each molecule just touching its two nearest neighbours, 
the length of the row would be 25,000,000 kilometres. A 
thread of these fairy beads, which contained the molecules 
of one very small drop of a volume of 6 cubic millimetres, 
would reach from the earth to the sun, a distance of 
about 150,000,000 kilometres. 

In a solution containing grains of gold per ton, or i 
decigram per cubic metre, the ratio of gold molecules to 
water molecules is as i : 193,000,000. Each cubic milli- 
metre of the solution, therefore, contains 6,500,000,000 gold 
molecules. If these are uniformly distributed throughout 
the solution each will be about 400 micro-millimetres, or 
1/60,000 of an inch, from its nearest neighbours. This 
is not really very wide spacing, for the point of the finest 
sewing-needle would cover about 1,500 gold molecules. 

If a cubic metre of solution could be spread out in a 
sheet one molecule in thickness it would cover an area of 
I, '680 square miles, and nowhere in this area would it be 
possible to put down the point of the needle without touch- 
ing some hundreds of gold molecules simultaneously. 

According to Prof. Liversidge, sea-water contains on 
the average about i grain of gold per ton. If this is the 
case, then the above figures for the dilute cyanide solution 
apply with only a slight modification to sea-water. No 
drop, however small it may be, can be removed from the 
ocean which will not contain many millions of gold mole- 
cules, and no point of its surface can be touched which is 
not thickly strewn with these. From this molecular point 
of view we must realise that our ships literally float on a 
gilded ocean ! 

From time to time adventurers arise who attempt to 
launch upon this gilded ocean unseaworthy ships freighted 
with^ the savings of the trusting investor. In order that 
nothing which has been said here may tempt anyone to 
contribute to the freighting of these ships, let me hasten 
to point out that the weakest of the cyanide solutions here 
referred to is richer in gold than sea-water is reported to 
be. The practical conclusion from this comparison is 
sufficiently obvious. If the cyaniding expert, whose business 
it is to extract gold from dilute solutions, finds that it 
does not pay to carry this extraction beyond a concentra- 
tion of 2 or 3 grains per ton, even when the solution is 
already in his hand, and when, therefore, the costs of 
treatment are at their minimum, how can it possibly 
pay to begin the work of extraction on sea-water, a 
solution of one-half the richness, which would have to 
be impounded and treated by methods which could not 
fail to be more costly in labour and materials than the 
simple process of zinc-box precipitation? It is generally 
unsafe to prophesy, but in this case I am rash enough to 
risk the prediction that if ever the gold mines of the 
Transvaal are shut up it will not be owing to the com- 
petition of the gold resources of the ocean. 

In these calculations with reference to the dilute cyanide 
solutions it is assumed that the gold molecules are uni- 
formly distributed, that they are practically equidistant 
from each other. There appears to me to be considerable 
doubt whether we have any right to make this assumption! 
Leaving out of account for the moment the action of 
the water molecules, it would appear that as long as the 
gold molecules are so numerous that a uniform distribution 
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would bring them within the range of each other’s at- 
traction, we can imagine that all submerged molecules 
would be in equilibrium so far as the attractions of their 
own kind are concerned, being subjected to a uniform pull 
in all directions. This condition would certainly make 
for uniform distribution. But when the distance between 
them exceeds the range of the molecular forces, it is 
evident that an entirely new condition is introduced, and 
it seems not improbable that the widely distributed mole- 
cules would tend to drift into clouds in which they are 
brought back within the range of these forces. The range 
of the cohesive forces in water and aqueous liquids "is 
usually taken from 50 to 100 micro-millimetres, and I am 
disposed to think that ten times this amount would not 
be an excessive estimate of the range in the case of gold. 
If the range for gold be taken as 500 micro-millimetres, 
then the gold molecules of the dilute gold solution, which 
are spaced at 400 micro-millimetres apart, are just within 
the range of each other’s attraction, and their distribution 
is, therefore, likely to be uniform. But by a further dilu- 
tion to half concentration, the equilibrium would be liable 
to be disturbed, and denser clouds of gold molecules would 
be formed, with less dense intervals between them. 

In preparing the zinc boxes through which the gold solu- 
tion is passed, very great care has to be exercised to 
ensure that the contact surface of the zinc is used to the 
best advantage. With this object the packing of the zinc 
shavings is so managed that the solution is spread over 
the zinc surface in as thin sheets as possible. The object, 
of course, is to bring as many of the gold molecules as 
possible into actual contact with the zinc. The gold mole- 
cules found in the solution leaving the boxes are those 
■which have not been in contact with the zinc. Yet we 
have seen that these molecules are still so numerous that 
they are within 1/60,000 of an inch of each other. If 
these molecules are in a state analogous to the gaseous 
state, with diffusive energy of the same order as that of 
the gas molecule, it is difficult to imagine how they can 
escape without coming in contact with the zinc surface 
during their tortuous passage through the boxes and being 
deposited there. Yet they do escape, even when the velocity 
of the solution in passing over the zinc surfaces is so slow 
as 10 cm. per minute or i-6 mm. per second. 

We may regard the condition of these isolated gold 
molecules, or the more complex auricyanide of potassium 
molecules, as typical of that of tho solute molecules in a 
dilute solution of any non-volatile solid. They are solid 
molecules sparsely distributed among a multitude of in- 
tensely active solvent molecules, the temperature of the 
solution being many hundred degrees below that at which 
they could of themselves assume the greater freedom of 
the liquid or gaseous state. These solute molecules have 
to a great extent been set free from the constraining effect 
of their cohesive forces, hut it is important to remember 
that this freedom has not been attained by the increase 
of their own kinetic energy as in liquefaction by heat. 
Their freedom and the extra kinetic energy they have 
a.cquired have in some way been imparted to them by 
the more active solvent molecules ; for, if the solvent could 
be suddenly removed, leaving the solute molecules still 
similarly distributed in a vacuous space, they would eventu- 
ally condense into a solid aggregate. This must be the 
case, for the non-volatile solute has no measurable vapour 
pressure at the temperature of the solution. I'he kinetic 
energy of the solute molecules is of itself quite insurficiont 
to endow them with the properties of tho gaseous or even 
of the liquid molecule, even when their cohesive forces 
have been weakened or overcome by separation. 

If the energy employed in this separation is no I intrinsic 
to the solute molecule then it must in some way have been 
imparted by the solvent molecules. It therefore becomes 
important to compare the energy endowment of one set of 
molecules -with that of the other. 

Compared with other solids, ice at its freezing point has 
very little hardness or tenacity : the cohesion of its 
niolecules has been much relaxed by the great absorption 
of heat energy between the absolute zero and the freezing 
point. If an average specific heat of 0-5 over the whole 
range be assumed, the heat absorption of one gram amounts 
to 136.5 calories. In the transition to the liquid, stale at 
o a further absorption of 79 calories takes nlace. so that 
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a gram of liquid water at the freezing point contains the 
heat energy of 215-5 calories. The fact that water has 
the high vapour pressure of 4-6 mm. of mercury at the 
freezing point is probably a result of this enormous store 
of energy- As a liquid, therefore, it is natural to expect 
that its molecules will exhibit effects proportionate to this 
great store of energy. This expectation appears to be 
realised when we consider not only its properties as the 
universal solvent, but its osmotic and diffusive energy in 
solutions in which it is the solvent. 

To complete the comparison it is only^ necessary to 
calculate the heat energy of gold at 0°. Taking its specific 
heat as 0-032, a gram of gold at 0° contains 8-7 calories. 
A gram-molecule, therefore, contains in round numbers 
1700 calories as compared with 3880 calories in a gram- 
molecule of water. 

Taking into consideration not only this greater store 
of energy, but also the much smaller cohesive force of water 
as compared with the majority of solid solutes, there can 
be no doubt that the active in aqueous solutions of 
this type must be assigned to the solvent, not to the solute 
molecules. 

Hhis leads to the important conclusion that the energy 
of solution, of diffusion, and of osmosis is due, not to the 
imaginary gaseous energy of the solute, hut to the actual liquid 
energy of the solvent molecules. When this conclusion is 
reached a new physical explanation of these phenomena is 
in our hands, and we are relieved from the strain to the 
imagination involved in the application of the gas theory 
to solutions of non-volatile solids. 

This transference of the active rSle to the solvent mole- 
cules does not in any way affect the well-established con- 
clusions based on the laws of thermodynamics as to the 
energy relations in these phenomena, for it has always 
been recognised that these conclusions have reference to 
the average conditions prevailing in large collections of 
relatively minute units. Wherever the gas analogy has 
appeared to hold it has not necessarily involved more than 
this, that the observed effects are in proportion to the 
number of these minute units in a given volume. 

In applying the gas theory to the physical explanation 
of osmotic pressure it has been the custom to regard this 
pressure as directly due to the bombardment of the semi- 
permeable membrance by the solute molecules. But this 
conception completely ignores the fact that the pressure 
developed is a hydrostatic, not a gaseous pressure, and 
that the hydrostatic pressure results directly from the 
penetration of the solvent molecules from the other side 
of the partition. 

It appears to me more natural to abandon the gas 
analogy altogether, to regard the molecules as in the solid 
and liquid condition proper to their temperature, and to 
apportion to them their respective parts in the active 
changes according to their obvious endowment of energy. 

Applying this view to .the case of a solution and a solvent 
separated by a semi-permeable membrane, it is seen that 
the pressure rises on the solution side, because the pure 
solvent molecules on the other side have some advantage 
for the display of their energy over the similar molecules 
in the solution. This effect in its most general form may 
he attributed to the dilution of the solvent by the solute 
molecules. In cases where the osmotic pressure appears 
to obey Boyle’s law the effect is exactly measured by the 
number of solute ijiolecules per unit volume. But the facts 
of this position are in no way changed if the effect is 
taken to be due to the activity of an equal number of 
solvent molecules, for we then see that each solute molecule 
by cancelling the activity of one solvent molecule on the 
solution side permits a solvent molecule from the other 
side to enter the solution. 

What the exact mechanism of this cancellation is there 
is at present no evidence to show, and the caution origin- 
ally given by Lord Kelvin with reference to the undue 
forcing of the gas analogy must also be applied to the 
suggestion now put forward. But as a means of making 
the suggestion a little more clear I give here a simple 
diagram on which a represents a single perforation in a 
semi-permeable membrane, p, on both sides of which there 
is only pure solvent. For the sake of clearness the mole- 
cules are shown only as a single row. Normally there will 
be no passage of solvent molecules from side to side, for 
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the average kinetic energy of the molecules on both sides 
is equal. This state of equilibrium is indicated on the 
diagram by marking with a cross the molecule which is 
exactly halfway through the partition. 

At B a single solute molecule, s, has been introduced at 
the right side. If this molecule exactly cancels the energy 
of one solute molecule at its own end of the row, the 
equilibrium point will move one molecule to the right, the 
solvent molecules will move in the same direction, and 
one of their number will enter on the solution side. So 
long as the row includes one, and only one, solute molecule, 
the equilibrium will remain unchanged and no more solute 
molecules will pass in. If another solute molecule arrives 
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on the scene, the equilibrium will again be disturbed in 
the same way as before, and another solvent molecule will 
pass into the solution. 

This mechanism accomplishes to some extent the work 
of a “Maxwell Demon,” in so far at least as it takes 
advantage of the movement of individual molecules to raise 
one part of a system at a uniform temperature to a higher 
level of energy, 

A Mechanical View of Dissociation in Dilute Solutions. 

The view that the phenomena of solution depend on the 
relative kinetic energy of the solvent and solute molecules 
appears to apply with special force to the phenomena of 
dissociation in dilute solutions. Under the gas theory there 
does not appear to be any reason why the solute molecules 
should dissociate into their ions. So obvious is this absence 
of any physical motive that Prof. Armstrong has 
happily referred to the- dissociation as “ the suicide of 
the molecules.” Others have proposed to ascribe the phe- 
nomenon to what might be called “ the fickleness of the 
ions,” thus supposing that the ions have an inherent love 
of changing partners. These may be picturesque ways of 
labelling certain views of the situation, but the’ views 
themselves do not appear to supply any clue to the physical 
nature of the phenomena. With the acceptance of the 
view that the phenomena of solution are largely due to the 
kinetic energy of the solvent molecules, the phenomena of 
dissociation also appear to take their place as a natural 
result of this activity. For consider the situation of an 
isolated molecule of cyanide of gold and potassium closely 
surrounded by and at the mercy of some millions of water 
molecules all in a state of intense activity. The rude 
mechanical jostling to which the complex molecule is sub- 
jected will naturally tend to break it up into simpler 
portions which are mechanically more stable. The me- 
chanical analogy of a ball mill in which the balls are self- 
driven at an enormous velocity is probably rather crude, 
but it may at least help us to picture what, on the view 
now advanced, must be essentially a mechanical operation. 

In importing this mechanical view of the breaking down 
of complex into simpler molecules we are not without 
some solid basis of facts to go upon. My own observ- 
ations have shown that even in the solid state the crystalline 
molecule can be broken down by purely mechanical means 
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into the simpler units of the amorphous state ; and, 
further, that the water molecules of a crystal may by the 
same agency be broken away from their combination with 
the salt molecules. Since the publication of the earlier of 
these observations Prof, Spring has shown that the acid 
sulphates of the alkali metals may be mechanically deconi- 
‘ posed into two portions, one of which contains more acid, 
and the other more base than the original salt. It is 
impprtant to recognise that in these three apparently short 
steps the transition has been made from the overcoming 
of the simple cohesion of similar molecules in contact with 
each other to the breaking asunder of the chemical union 
of dissimilar molecules. At each step the solid molecules 
appear, not as mere ethereal abstractions, but as sub- 
stantial portions of matter which can be touched and 
handled mechanically. 

The physical properties of a gas are primarily, due to its 
being an assemblage of rapidly moving molecules. These 
simpler and more general properties can coexist with, and 
may be modified by, the more complex relations introduced 
by chemical affinity as it occurs in compound gases and 
mixtures. 

It appears to me quite legitimate similarly to regard the 
physical properties of a liquid, as due to its being an as- 
semblage of rapidly moving molecules. The liquid system 
is highly condensed, and the motions of its molecules are 
controlled by the cohesive as well as by the repulsive 
forces. The closer approximation of the molecules may 
reduce their mean free path to an extremely small amount, 
or it may even cause their translatory motion to disappear, 
so that the whole kinetic energy of the liquid molecules 
may be in the form of rotation or vibration. 

As we can imagine a perfect gas, so also may we 
imagine a perfect liquid, the physical properties of which 
are as simply related to the laws of dynamics as are those 
of the gas. But the conditions of the liquid state being 
also those most favourable to the play of chemical affinity, 
the internal equilibrium of solutions or of mixed liquids 
must be a resultant of this affinity together with the 
primary forces of the ideal liquid state. 

An ideally perfect solution — that is, a solution the 
physical properties of which are determined solely by the 
number of molecules it contains in a given volume — must 
consist of a solvent and a solute which have no chemical 
affinity for each other, so that their molecules will neither 
associate nor dissociate in solution. Probably only com- 
paratively few solutions will be found which even ap- 
proximate to this ideal perfection. But it appears to me 
that the study of the problems of the liquid and the dis- 
solved states may be much simplified by the recognition 
(1) that the primary physical properties of liquids and 
solutions are due to the fact that they are assemblages of 
molecules endowed with the amount and the kind of kinetic 
energy which is proper to their temperature; and (2) that 
as these primary physical properties of the liquid and dis- 
solved states may be masked and interfered with bv 
chemical affinity, they should be studied as far as possible 
in examples where the influence of this force is either 
absent or at a minimum. 


NOTES, 

We regret to learn of the death, at the age of seventy- 
eight, of Dr. T. R. Thal4n, professor of physics at the 
University of Upsala, and one of the most eminent Swedish 
men of science. The Rumford medal was awarded to him 
by the Royal Society for his researches on spectrum 
analysis^ and a gold medal , was awarded to him by the 
Swedish Association of Ironmasters in 1874 for his in- 
vestigations ‘Of magnetic iron ore deposits. 

A Reuter telegram from Berlin states that the Inter- 
national Conference for the Investigation of Earthquakes 
met on Tuesday at the Ministry of the Interior, under 
the presidency of Privy Councillor Dr. Lewald. All the 
States which posses? organised staffs for the investigation 
of earthquakes were invited by the German Government 
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to take part in the conference. The conference is expected 
to last two days. 

The Government Eclipse Expedition in charge of Sir 
■Norman Lockyer, K.C.B., has arrived at Palma, Balearic 
Islands, where the instruments will be erected for observ- 
ations of the total solar eclipse on August 30. A Reuter 
telegram from Madrid reports that the telegraph authori- 
ties have decided to frank all telegrams dispatched by 
members of the various astronomical expeditions regarding 
observations of the eclipse. 

The London County Council has erected a memorial 
tablet on No. 14 Hertford Street, Park Lane, where 
Edward Jenner, the originator of vaccination, resided in 
1803 ; and also on No. 34 Gloucester Square, Hyde Park, 
where Robert Stephenson, the engineer, resided at one 
time. 

The death is announced of the Rev. Dr. J. Keith. He 
was one of the leading educationists of the north of Scot- 
land, and took an active interest in scientific pursuits, 
especially botany. 

The Times correspondent at Wellington, N.Z., states 
that the Postmaster-General hopes, with the cooperation 
of Australia, to have wireless telegraphy established across 
the Tasman Sea within twelve months. The cost will be 
28,000!. 

The meeting of the tenth International Navigation 
Congress will be held at Milan from September 24-30. 
Particulars can be obtained from the secretary, M. 
Dufourny, 38 Rue de Louvain, Brussels, or from M. 
Saujast Di Teulada, Villa Real, Milan. 

Mr. W. E. Langdon, formerly telegraph superintendent 
and chief of the electrical department of the Midland 
Railway, died on Saturday last, August 12, Hr was for 
many years a member of the Institution of Electrical 
Engineers, and was president for the session of iqoi-2. 

Profs. Rubert Boyce and Ronald Ross, of the Liver- 
pool School of Tropical Medicine, left Liverpool on Satur- 
day by the Campania for Now York. They are proceeding 
to New Orleans, their services having been offered to the 
authorities in connection with the outbreak of yellow 
fever at that port. 

•A Reuter message from Hong Kong, dated August 12, 
reports that for nine hours a continuous series of earth- 
quake shocks, two of them prolonged, have been felt at 
Macao. Slight shocks have been experienced in Hong 
Kong. An earthquake shock .was felt at Chamonix on 
August 13, at 10.30 a.m. The usual subterranean rumbling 
noise was heard. 

Mr. Gerald Dudgeon has bc.cn appointed by the 
Secretary of State for the Colonies to examine and report 
updn questions relating to the development of the agri- 
cultural resources (including cotton) of British West Africa. 
His title is Superintendent of Agriculture for the British 
West African Colonies and Protectorates. 

The weather report issued by the Meteorological Office 
for the week ending August 12 shows that in all the 
eleven districts into which the British Islands are divided 
the rainfall since the beginning of the year is below, the 
I average, except in the north of Scotland, where the excess 
I IS 5-2 inches. The deficiency amounts , to 4-6 inches in 
the north-east of England, and to 3-0 inches in the Midland 
counties. While at the end of the week in question nearly 
the whole ot England and Ireland were under the influence 
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of high barometric pressure, an area of low pressure lay 
over Italy and the Adriatic ; these conditions caused an 
unusually heavy fall of rain over the whole of Switzer- 
land during the night of August 11-12, exceeding 2 inches 
in amount at several places, with early snowfall at the 
high-level stations. 

In a recent issue (August 5) the Acadetny directs atten- 
tion to a curious poetical tribute — composed by a French 
mathematician — to Archimedes, referring to the evaluation 
of TT, which, set out in thirty places of decimals, is 
3.141592653589793238462643383279. It will be observed 
that each of the thirty-one words in this quatrain contains 
the number of letters corresponding with the successive 
numbers in the numerical expression : — 

81415 9 26 535 

Que j’aime faire apprendre un nombre utile aux sages 

3 Q 7 9 

Immortel Archimede, artiste ingenieur ! 

323 8 4 626 

Qui de ton jugement peut priser la valeur? 

433 8 327. 9 

Pour moi ton probl^me eut de pareils avantages. 

The Frankfurter Zeitiing reproduces the French verse, and 
adds a similar effort emanating from a German poet and 
geometrician : — 

3 I 4 I 5 9 26 5 

Dir, o Held, o alter Philosoph, Du Riesen-Genie ! 

358 9 7 

Wie viele Tausende bewundern Geister, 

9 323 8 

himmlisch wie Du und gottlich I — 

4626 
Noch reiner in Aeonen 

4 3 3 8 

wird das uns strahlen, 

327 9 

wie im lichten Morgenrot ! 

The Academy asks for English parallels to these efforts. 

The fifth instalment of the “ Fauna of New England ” 
has just been issued in the seventh volume of Occasional 
Papers of the Boston (U.S.A,) Society of Natural History, 
and comprises a list of the Crustacea, by Miss M. J. 
Rathbun. The number of species recorded is 390. 

We have received a copy of the sixth annual report of 
the Plymouth Municipal Museum and Art Gallery, in 

which are recorded the additions made to the collections 
during the past year, which are numerous. As regards the 
biological and geological sections, the committee is 
apparently of opinion that a miscellaneous omnium 
gatkerum is preferable to a representative local collection 
— an opinion not shared by ourselves. In looking over 
the list of additions to the geological series, we were 
somewhat surprised to find the entry of a cast as 

Archaeopteryx sinensis, which is, however, evidently a 

misprint for A. siemensi. We also notice niolybdinite in 
place of molybdenite. 

The latest issue (vol. xv., part ii.) of the Proceedings 
of the Cotteswold Naturalists' Field Club contains two 
papers dealing with local subjects, namely, one by Mr. 
L. Richardson on the effects of earth-pressure on the 

Keuper rocks in the neighbourhood of Eldersfield, and 
a second, by ■ Mr. C. Upton, on some Cotteswold Oolitic 
brachiopods. In the latter communication the author, 
after alluding to the extreme difficulty of determining the- 
various forms of Rhynchonella, feels himself justified in 
describing two species of that genus as new, and likewise 
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two new terebratulas. Other papers deal with rock speci- 
mens from Cyprus, experiences in Korea, and certain early 
Indian stone monuments. 

The third part of vol. xxv. of Notes from the Leyden 
Museum, issued on April 15, comprises eleven short* 
articles dealing with various invertebrate groups, among 
which one on Trochidae by Mr. M. M. Schepman, and a 
second on the collection of chitons in the Leyden Museum 
by Dr. H. F. Nierstrasz, are illustrated. Among the' 
other contents reference may be made to five by Mr. ' 
C. Ritsema on various groups of beetles, and a sixth by 
Mr. E. Jacobson (communicated by the Rev. E. Wasmann) 
on the Javan ant Polyrhachis dives. It is well known' 
that the oriental ant CEcophylla smaragdina has the 
remarkable habit of employing its larvae (w’hich have 
special silk-glands for making their own cocoons) to glue 
together the edges of leaves for the benefit of the ants 
themselves, and the Javan species uses its larvae in the 
same manner to spin nests. 

In the Records of the Australian Museum (vol. vi., 
part i.) Mr. R. Etheridge describes the fore-part of a 
huge fish from the Lower Cretaceous of Queensland allied 
to the well known Portheus and Ichthyodectes of the 
same epoch. The specimen is provisionally assigned to 
the former genus, with the designation I. marathonensis, 
in reference to Marathon, its place of origin on the 
Flinders River. Later on in the same journal Mr. W. J. 
Rainbow makes an interesting addition to the subject of 
social spiders. It appears that some time ago the museum 
received two huge shawl-like webs taken from the 
Jenolan Caves, the larger of which measures 12 feet in 
length and about 4 feet in maximum width. Both webs 
are closely wrought, and are evidently the work of a 
large community of a spider referred to new species under 
the name of Amaurohius socialis. 

To the May issue o’f the Proceedings of the Philadelphia 
.Academy Mr. B. Smith contributes a suggestive paper on 
senility in gastropods, mainly based on the study of the 
Tertiary genus Volutilithes. In most extinct gastropods 
changes of ornamentation may be observed as the earlier 
are compared to the later whorls ; a normal succession of 
such changes being noticeable, which varies but little in 
widely sundered groups, although most families display 
certain distinctive features in this respect. Infancy, youth, 
and maturity are represented by distinctive styles in the 
tmtogeny of a species, but these stages cannot always, 
perhaps from the imperfection of the geological record, be 
correlated with ancestral types. Senile features, of which 
several usually occur together in the last whorl, do not 
all necessarily appear at exactly the same time in the 
ontogeny. Senile species or genera never transmit de- 
scendants, being the terminal members of short branches. 
Evolution among gastropods seems, indeed, to work some- 
times rapidly and sometimes slowly, those forms in which 
it is rapid and bizarre constituting the aforesaid senile 
offshoots. 

Rejuvenation (Verjungung) forms the subject of an 
interesting communication by Mr. E. Schultz, of St. 
Petersburg, to Biologisches Ccntralblatt of July 15. Start- 
ing with the fact that in the genital chamber of fasting 
planarians not only may the whole organ be seen to 
undergo a retrograde development to its original embryo- 
logical condition, but the differentiated epithelial cells 
of this organ may be observed to lose their mutual con- 
nection, to become rounded, and to resume their embryo- 
logical state; the author proceeds to argue that periods. 
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of fasting and torpor, together with the phenomenon of 
encysting, are of great importance in regard to the re- 
juvenation of tissue, and consequently to the duration of 
life of the animal. Primd. facie, such periods of rest and 
.rejuvenation would seem to imply longevity in the species 
in which they occur, and it is therefore suggested that 
such animals as dormice, badgers, bats, moles, bears, 
hamsters, and tortoises and many other reptiles are in 
all probability long-lived. Except in the case of tortoises, 
our information on this point is, however, very defective. 
On the other hand, some other explanation must be sought 
for the longevity which is known to occur in many kinds 
of birds. The paper concludes with speculations and 
theories connected with the subject. 

In the July number of the Psychological Bulletin (ii,. 
No. 7) Mr. Shepherd Franz describes anomalous time 
reactions in a case of manic-depressive depression. 

The Bulletin of the Johns Hopkins Hospital for July 
(xvi., No. 172) contains an interesting contribution to the 
history of medicine in Maryland during the revolution 
(^77^~^779) Walter Steiner, various medical 

articles, proceedings of societies, &c. 

The Journal of Anatomy and Physiology for July (xix., 
part iv.) contains papers by Dr. Gaskell, F.R.S., on the 
origin of the vertebrates deduced from the study of the 
ammocoetes, by Dr. Wright on skulls from the round 
barrows of east Yorkshire, by Dr. Cameron on the de- 
velopment of the retina in Amphibia, and a report by 
Dr. Bertram Windle on recent teratological literature, 
together with several articles of anatomical interest. 

The Journal of Hygiene for July (v., No. 3) contains 
papers on canine piroplasmosis by Drs. Nuttall, Graham 
Smith, and Wright, and one on bovine piroplasmosis by 
Mr. Mettam. Dr, Boycott details an experimental case 
of skin infection with ankylostoma, and Mr. MacConkey 
contributes an important paper on lactose-fermenting 
bacteria in fceces. Colonel Leishman, Captain Harrison, 
and Lieuts. Smallman and Tulloch describe very fully 
an investigation upon the blood changes following anti- 
typhoid inoculation ; this and several other interesting 
papers complete the contents of an excellent number. 

In a report on the metropolitan water supply, Dr. 
Scott Tebb, the public analyst for Southwark, points out 
that five out of the seven committees of inquiry which 
have investigated the quality of the Thames water have 
condemned the river as a source of domestic supply to 
the metropolis, that the quality of the water as indicated 
by analysis has shown no substantial improvement during 
the last thirty years, that the river is e.xtensively polluted, 
and that it is doubtful if this can ever be prevented. He 
therefore recommends that London should as soon as 
possible abandon the Thames as a source of domestic 
supply, a conclusion neither new nor novel. But when 
in the body of the report it is stated that ** we know 
nothing of the essential cause of either typhoid fever or 
cholera, and the medical profession is as much in the 
dark now^ as it was 40 years ago » (respecting these 
diseases), it becomes doubtful how much weight should be 
attached to Dr, Tebb’s conclusions. A large portion of 
the report is filled with abstracts from papers and books 
mostly old. attempting to show that the cholera vibrio 
and typhoid bacillus have nothing to do with the respective 
diseases, the overwhelming evidence on the other side 
being completely suppressed. 
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A NUMBER of new plants or new localities for previously 
recorded Indian plants are given in Nos. 4 and 5 of 
vol. Ixxiii., part li., of the Journal of the Society of 
Bengal. Dr. Train records several new species from 
Sikkim, including a Gcum and a Potentilla, which are 
figured, five new species from Burma, and two new 
orchids from Chota Nagpur. Also Dr, Prain and Mr. 
Burkill have a note on a new yam, not, however, fit for 
food, which w’as collected abundantly in Burma, In 
another note Mr. J. R. Drummond describes a new Scirpus 
from Baluchistan, with some allied species. 

It is characteristic of the Americans that when they 
took over the Philippines they accepted also the responsi- 
bilities thereby entailed. In 1837 Father Blanco published 
a “ Flora de Pilipinas,” enumerating more than a thousand 
species and varieties ; the descriptions were in many cases 
imperfect, Blanco’s knowledge of the plants of neigh- 
bouring countries was slight, and unfortunately his 
herbarium has been lost, so that except where types have 
been preserved in European herbaria, identification has 
been most difficult. Mr. E. D. Merrill has prepared a 
review of the three editions and appendix, of the flora to 
summarise present knowledge and to provide a basis for 
further identification by collectors ; the volume forms 
No. 27 of the Publications of the Bureau of Government 
Laboratories, Manila. 

In the Botanic Gardens at Brussels special facilities 
have been provided for students for many years in the 
matter of plant collections, notably of economic, also of 
officinal and poisonous plants. More recently, in 1902, it 
was decided to lay out four groups of plants which should 
be geographical, systematic, evolutionary (phylogenique), 
and physiological (dthologique), in addition to a group of 
xerophytes. Copies of the pamphlets explaining the 
arrangements and the nature of the collections, which are 
supplied to students, have been received. The evolutionary 
collection is designed to illustrate variability, h(*redity, 
and the origin of new varieties and species, 'rho plants 
that constitute the “collection ^thologique ” have been 
selected on account of their showing special developments, 
whether for nutrition, reproduction, or some other pur- 
pose. A house has been devoted to xerophytes ever 
since Demoulin’s collection was presented in 1882 ; this 
has been extended, and a novel feature of the present 
system is the arrangement of a number of species of 
cactus as a practical exhibition of an evolutionary seric*s. 

Money-boxes in the form of mammie are made in 
Germany and Italy, and these form the subject of a paper 
by F. Rosen in Glohus (Ixxxvii. p. 277). In olden times 
the mamma was the symbol of abundance, blessings 
and wealth, therefore this form is peculiazdy appropriate 
for money-boxes; but money-boxes are not ancient. In 
prehistoric times vessels were frequently made in the form 
of mammae, and they are still so made by the folk. 'J'he 
author refers to the pomegranate as an ancient symbol of 
riches and good fortune ; one half of it has some resem- 
blance to a . mamma, and the numerous seeds it contains 
suggest fertility. The mamma was certainly a luck-symbol 
and Astarte, Aphrodite, and Isis were luck-goddesses! 
Astarte, Venus, and Isis were protective patronesses of 
sailors.^ He refers to the fact that one often finds money- 
boxes in the form of pigs ; the “ lucky pig ” is an ex- 
tremely common talisman in Germany. Pregnant sows 
were offered to Demeter or Ceres because of the great 
fertility of this animal. Leland (“Etruscan Roman 
Remains, p. 255) says, “ Ceres was pre-eminently a 
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goddess of fertility, therefore of good luck and all genial 
influences; hence little gold and silver pigs were offered 
to her, and also worn by Roman ladies, partly to ensure 
pregnancy, and partly for luck.” 

The recent issues of the Monthly Weather Review of 
the U.S. Weather Bureau contain, inter alia, some im- 
portant articles by Prof. Bigelow on the application of 
mathematics to meteorology, on the diurnal periods in the 
lower strata of the atmosphere, and on the observations 
with kites at the Blue Hill Observatory, from 1S97-1902. 
In the first-named paper, the author points out that no 
branch of modern science has suffered more severely than 
meteorology by the misapplication of good mathematics to 
good observational data,, and that the results of recent 
balloon and kite observations show that nearly the entire 
range of general theory of the circulation of the atmo- 
sphere must be pronounced a misfit. We think we are safe 
in saying that no other meteorological journal can compare 
with the Monthly Weather Review in its endeavour to 
popularise meteorological science, by the publication of 
original articles, reprints, and translations from foreign 
papers. The ordinary meteorological tables are based on 
data from about 35S3 stations, some of which belong to 
countries outside the United States. Since December, 1904, 
the Weather Bureau has received a large number of 
reports giving simultaneous observations over the Atlantic 
and Pacific Oceans made at Greenwich — noon. These are 
charted, and, with corresponding land observations, will 
form the framework for daily weather charts of the globe. 
As a further instance of disseminating useful information, 
we may refer to an article on forecasting the weather and 
storms, by Prof. W. L. Moore, in the National Geo^ 
graphic Magazine for June, illustrated by a number of 
weather charts. The author points out, with justice, that 
to anyone who will read the text, and carefully follow 
the charts which illustrate and make it clear, the daily 
weather chart will be an object of interest as well as of 
pleasure and profit. Every step taken, from the receipt of 
the observations to the publication of the weather chart 
and preparation of forecasts, is explained with clearness 
and precision. 

Several simple forms of instruments affording a rapid 
and accurate means of determining the paths of refracted 
and reflected rays through any optical system are described 
by Mr. J. R. Milne in the Proceedings of the Royal Society 
of Edinburgh (vol. xxv., p. S06): 

It is well known that the minimum potential of a point 
discharge is increased by the discharge, a blunting or 
powdering of the point occurring. That the blunting 
is, however, not responsible for the rise in potential 
appears evident from a series of experiments made by 
Mr. F. R. Gorton and described in the VerhandU 
ungen of the German Physical Society (vol. vii., p, 217), 
where it is shown that under the influence of either an 
ultra-violet radiation or the radiation of radium the blunted 
point recovers its original value for the minimum potential. 
The blunting of the point is thus a minor factor in the 
question, and the conditions are investigated in which 
constant, reproducible values can be obtained so that the 
subject may be more fully investigated. 

In the July number of the American Journal of Science 
Mr. D. Albert Kreider describes a special form of volta- 
meter in which the accuracy and sharpness of the volu- 
metric method of estimating iodine by means of sodium 
thiosulphate are utilised. A special form of potassium 
iodide cell is adopted in which iodine is liberated by the 
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action of the current ; its amount is then readily ascer- 
tained b}’' direct titration. The results obtained agree very 
closely among themselves if a certain current be not ex- 
ceeded, the difference then not exceding i part in 10,000; 
but the results are uniformly higher by o-o6 per cent, to 
0-09 per cent, than are sho-wn by a silver voltameter placed 
in the circuit. The rapidity and simplicity of the method 
should adapt it for practical application. 

Prof. Balblano, writing in the Atti dei Lincei, xiv., 12, 
gives an account (read June 18) of the work of Prof. 
Augusto Piccini, whose death occurred on April 16. While 
Piccini's most important researches were connected with 
the periodic law of Mendeldeff, attention is directed to a 
little-known article on oxygenated water written by him 
two years ago for the “ Encyclopsedia of Chemistry,” in 
which the theory was advanced that the atoms of oxygen 
which it contains are in the form of a combination inferior 
to that of water. 

An interesting application of the mathematical theory 
of elasticity is given by Prof. Vito Volterra in the Atti 
dei Lincei^ xiv., 12. The problem is that of an elastic 
ring or hollow cylinder of rectangular radial section from 
which a slice is removed and the separated parts joined 
together, and the two cases are considered where the 
fissure is radial and where the portion removed is of 
uniform thickness. From calculation, the author found 
expressions representing increase of internal length, de- 
crease of external length, and distortion of the lateral 
surface of the cylinder into a form concave outwards, and 
experiments conducted with actual cylinders of caoutchouc 
closely reproduced all the results of calculation. 

Dr. Roberto Bonola, of Pavia, discusses in the 
Lombardy Rendiconti, xxxviii’., ii, the theorems of Padre 
Gerolamo Saccheri on the sum of the angles of a triangle, 
in connection with Dehn’s researches, Euclid’s axiom of 
parallels, and the postulate of Archimedes. Saccheri 's in- 
vestigations were published at Milan in 1793 under the 
title “ Eu elides ab omni naevo vindicatus,” and were 
based on the consideration of “ bi-rectangular isosceles 
quadrilaterals,” this term being used to designate a quadri- 
lateral ABCb having AB = CD, and 

angle ABC = BCD =90®. 

In ordinary space such a quadrilateral is a rectangle. 
Padre Saccheri gives a proof that if one bi-rectangular 
isosceles triangle has its remaining angles acute, right, 
or obtuse, the same property will be true of every other 
such quadrilateral. From this he deduces that if one 
triangle has the sum of its angles greater to, equal to, 
or less than two right angles, the same will be true of 
every other triangle, i.c. the property commonly known 
as Legendre’s theorem on the angles of a triangle. Dr. 
Bonola refers to Dehn’s work in proving that Legendre’s 
theorem is independent of the postulate of Archimedes, 
and he gives corresponding proofs in connection with 
Saccheri ’s work. 

A SIXTH edition of Mr. A. B. Lee’s “ Microtomist’s 
Vade-mecum : a Handbook of the Methods of Microscopic 
Anatomy,” has been published by Messrs. J. and A. 
Churchill. The first edition of the work appeared in 
March, 1885, and was reviewed in our issue of June iS 
of the same year (vol. xxxii. p. 147). Many of the sug- 
gestions made on that occasion have since been adopted. 
The text of the book has been even more condensed than 
in the last edition, and this plan has given room for much 
new matter. The chapter on staining with ooal-tar colours 
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has been removed, this subject being now dealt with in 
the general chapter on staining, which has been re-written. 
The chapters on connective tissues, on blood and glands, 
and on the nervous system have been thoroughly revised 
and considerably amplified. Explanations relating to the 
principles of technical processes have been included in 
general chapters, and do not in this edition occur under 
the special sections. 


OVR ASTRONOMICAL COLUMN. 


The^ Planet Mars. — In No. 360 of the Observatory 
Mr. Wesley discusses the photographs of the planet Mars 
which Mr. Lowell recently published. Mr. Wesley has 
made a very careful study of the six prints, and has been 
able to distinguish easily, on one or another of them, the 
features named by Mr. Lowell. He is not, however, pre- 
pared to corroborate the opinion expressed by the latter 
that the photographs confirm the fact that the so-called 
** canals ” are continuous lines, for imperfect definition 
might render a row of dots as an unbroken line. As the 
Lowell photographs are too small to reproduce satisfac- 
torily, Mr. Wesie}^ has made a composite drawing showing 
all the features seen on any of the prints, and this is 
given as a frontispiece. 

In the same journal Mr. Denning gives, among other 
planetary observations, an account of his recent areo- 
graphical researches with a 12^-inch Calver reflector, using 
a power of 300. He is very certain of the actual existence 
of the features termed “canals,” many of which he was 
able to identify quite easily. He regards “ canals, how- 
ever, as an unfortunate designation for the irregular, fre- 
quently knotted streams of shading, which are by no means 
straight or narrow, but have a perfectly natural appear- 
ance, and says The idea that they are clearly cut 
lines, suggestive of artificial origin, may be dismissed as 
a mere conjecture unsupported by reliable evidence.” 

Major Molesworth, of Trincomalee, Ceylon, has recently 
communicated to the Royal Astronomical Society a record 
of his observations of Mars during the opposition of 1903. 
These observations were made, under excellent conditions, 
with a i2|-inch Calver reflector, generally employing a 
power of about 450- An abstract of this paper, giving the 
principal tables and conclusions, appears in No. 8, vol. 
Ixv., ^ of the^ Monthly Notices, accompanied by six 
beautiful drawings showing the chief characteristic features 
of the Martian surface during the opposition. As his 
results testify, Major Molesworth has made a long and 
laborious study of this planet with great zeal, and he has 
not the slightest doubt as to the reality of the “ so-called 
canals.” These markings do not, however, appear to him 
as continuous definite lines, but rather like “ streaky ” 
lines such as would be drawn on very rough paper with 
a rounded crayon or stump. He records several instances 
of gemination, and offers a natural explanation of the 
phenomenon. On six occasions he observed projections 
either on the limb or the terminator. In conclusion, he 
proposes a new classification of Martian features, and 'dis- 
cusses the several “ contrast ” and “ illusion ” theories 
which have been opposed to the reality of the “canals.” 
Likening these peculiar markings to those seen on Jupiter 
he concludes that if the latter be accepted as real-— as they 
undoubtedly are — then the similar .ones on Mars cannot 
on any logical basis, be ascribed to illusion. * 


The Rings of Saturn. — Observing at Aosta (Italy) 
during the later months of 1004, MM. Amann and Rozet 
noted a novel feature on Saturn-s rings. On October 20 
M. Amarm saw a sharp, accentuated marking, or shadow 
j ® rings some distance from the outer edge of the 
shadow tast by the planet itself, and having a curved 
form concave towards the planet. Between October 20 
and NovemW 15 this new feature was not seen, although 
numerous observations were made under favourable con- 
ditions^. After November 15 the shadow was seen re- 
peatedly and It was then noticed that that part of it which 
was projected on the inner ring was always broader and 
more accentuated than the other part. Between December 
22 and 27 It was seen that this broader portion was 
bifurcated, so that the whole shadow had the form of a 
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capital Y ; that the apparition was a shadow was shown 
by its fixed position relative to the planet, notwithstanding 
the rotation of the latter and its rings (Bulletin do la 
Sociiti astronomiqiie de -France, August). 

Declinations ok Certain North Polar Stars, — In No. 
3440 of the Astronomische Nachrichten Dr. Aiiwers pointed 
out that in certain hours of right ascension, north of de- 
clination 4-82°, there were gaps containing no “ funda- 
mental ” stars, and asked that these gaps might be filled. 
In answer to this request Miss Harriet Bigelow, of the 
Smith College Observatory (University of Michigan), has 
determined the places of twenty-one stars situated between 
declinations +84° 34' and 4-88° 55', and now publishes 
them in vol. vii. of the Proceedings of the Washington 
Academy of Sciences (pp. 189-249). The instrument, 
employed was the Walker meridian circle, having a tele- 
scope of 6-3 inches aperture and a focal length of 8 feet. 

The Minor Planet Ocllo (475). — Another set of posi- 
tions of the interesting asteroid Ocllo, as determined by 
Mr. R. H, Frost at Arequipa, arc given in Circular No. 
103 of the Harvard College Observatory, The object was 
re-discovered on, and its position determined from, a plate 
taken on June 6, and was also shown on other plates 
secured on June 7 and 9. The determined positions show 
that Ocllo seems to be about 4° from its position as com- 
puted from the previously published elements. The data 
now given, together with the po.sitions published in 
Circulars Nos. 63 and loi, should enable the elements 
of Ocllo’s peculiar orbit to be determined with great 
accuracy, and to insure against the future loss of this 
planet. 

The Royal University Observatory of Vienna. — ^W e 
have just received vols. xv. and xviii. of the Annalen der 
fe.fe. Universitats-Sternwarte in Wien, edited by the 
director, Prof. E. Weiss. Vol. xv. contains a catalogue 
of 2417 stars the places of which have been determined 
by Herr F. Bidschof with the meridian circle, and arc 
given for the mean equinox of i885*o. The instrumental 
equipment and the methods employed in the reduction arc 
discussed at length. A series of observations of Jupiter 
made between February 20 and May r, 1898, by H.err J, 
Rheden is also described in this volume, and the descrip- 
tion illustrated by fifty coloured drawings of the planet, 
which arc given on the two accompanying plates. 

Vql. xviii., in the first part, is devoted to the results 
obtained from the observations of minor planets and 
comets, made by Dr. J. Palisa with the Grubb refractor 
of 67 cm. (about 27 inches) aperture during the years 
1899-1901. The observations of .seven comets and four 
nebulae are included, and the whole of the results an’j tabu- 
lated at the end in a handy form for reference. This 
volume is completed by the meteorological results obtained 
m 1901, 1902, and 1903, the pressure, temperature, &C., 
being given for 7 a.m., 2 p.m., and 0 p.m. on each day. 


Itlii. S’lATK AND THE CLAY WORKER.^ 

JT is the purpose of each of these works to supply the 
members of the clay industry, in the State to which 
It refers, with an account of the geological relationships, 
the mode and place of occurrence, and the chemical and 
physical properties of the raw clays both worked and un- 
worked. The manufacturing processes of various types 
of ware are also described as they are practised in the 
Mate, with numerous details of physical tests that have 
been applied to them. 

The subject has been treated upon very similar lines in 
both reports ; the Iowa volume, however, contains more 
information upon the practical manufacturing side ; it 
devotes a chapter to the selection and upkeep of power 
plants, and has a fuller account of different forms of 
kiln ; there is even a section dealing with the composition 
of the fuels used m burning the , clays. But this volume 

T and Clay Industries of Iowa.*’ By S. W. Bever, G. W Bissell 

vol 1““’“ ^eoIoeM’Survey: 

' r-F ^ Momes ; Iowa Geol. Survey, icm ^ 

•tr - Clays and Clay Industry of New Jersey." By H I^ies and fi B 

N K:4p, Geologicll Suf/ey of New Jemey, 
^ Survey 
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safiers somewhat in comparison with the New Jersey one 
through faulty editing; there are many more diagrams in 
the former than in the latter work, but they are sometimes 
too small for the matter they contain (p. 572) ; they are 
rather untidy in appearance, and are frequently inserted 
sideways in "the text when they should be upright. The 
chemical portion is unnecessai'ily duplicated, and the im- 
portant table of analyses (p. 344) is rendered^ useless for 
ready reference by the complete omission of silica. 

Both books are provided with maps of the geological 
4istribution of the clays, with abundant photographic 
illustrations of varying degrees of value, with a directory 
of the clayworkers in the btate, and fairly numerous refer- 
ences to the literature of the subject. In each case the 
section dealing with pottery is weak. 

Prof. Ries still maintains that the most generally useful 
way of expressing the chemical nature of a clay is through 
the ultimate analysis, though he admits, the value of tne 
so-called ** rational analysis in the case of the higher 
grade clays ; with this view we are entirely in accord. 
Messrs. Beyer and Williams appear to lean somewhat 
towards the “ rational ” analysis, and have given^ the 
results in this form along with the ultimate analysis — a 
useful custom. Their method of dividing the ultimate 
analysis into “sand and clay,” “total fluxes,” and 
“ moisture, CO3 and SO3,” is convenient. The influence 
■of titanium on the fusibility of clay is rightly emphasised 
by Ries ; in this country it has been very generally 
neglected in analyses. 

i'he physical tests applied to clay products were : — com- 
pression tests, transverse tests, absorption tests, and 
freezing and thawing (Iowa only) ; of these, the second is 
held in highest esteem ; it is certainly far superior to the 
crushing test in most cases, but we are among those who 
•do not agree with Prof. Marston that for paving brick 
it can take the place of the “ rattler ” test; the objections 
he urges against the latter may be applied with equal 
force to the former, while he admits that the action of 
the “ rattler ” approximates more closely to the kind of 
wear to which paving bricks are subjected in actual use. 

From a multitude of councillors we expect wisdom ; it 
is none the less true that if the councillors will not consult 
one another we are apt to get only confusion. Everyone 
who publishes some results of physical tests of clays and 
clay wares seems to think that these should become 
recognised standards at once. The two authorities here 
cited are no exception ; each one stoutly believes that its 
own favoured methods should be adopted for general use. 
There is here a satisfactory unanimity as to the kind of 
test required, but when we come to details of application, 
we find considerable divergence of practice in precisely 
those points which together go to constitute a standard 
test. 

Thus in obtaining the modulus of rupture in the “ trans- 
verse ” test of bricks, New Jersey employs rounded knife- 
edge contacts alone, while Iowa interposes steel bearing- 
plates between the brick and the knife-edges ; in the 
crushing and absorption tests New Jersey uses half a 
brick, Iowa grinds out from the brick a 2-inch cube ; 
again, the former measures linear shrinkage and calculates 
the cubic shrinkage, the latter reverses the process, using 
a Seger volumeter for the purpose. For estimating texture 
(fineness of grain) Iowa employs a modification of 
, Whitney’s method. New Jersey uses a centrifugal 
; : apparatus. Further, there is an important difference 
between the methods of collecting materials ; Prof. Marston 
asks for a fairly large consignment to be sent by the 
manufacturer, and tests twenty or more bricks in the 
transverse way ; on the other hand, members of the New 
Jersey Geological Survey staff pick out five to seven re- 
. presentative bricks on the spot, and send them to be 
similarly tested by Prof. Ries. Useful though these tests 
may be for local reference, it is evident that a standard 
series of tests will never be arrived at by such isolated 
endeavours ; indeed, we cannot help feeling that in these 
and similar publications there is much duplication and 
waste of energy through the lack of a little coordination. 

There will be diversity of opinion as to the expediency 
y,of the State taking upon itself the task of publishing tests 
of manufactured wares ; it stands in the same relationship 
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to producers as to consumers, yet, while such publications 
may be supposed to benefit the latter class uniformly, a 
considerable injustice might conceivably be done to one of 
the former the ware of which took a lower place in the 
scale. This danger is exemplified to some extent in thg 
Iowa report, which mentions the names of firms in con- 
junction with the results, and the effect is too much like 
an advertisement. New Jersey adopts the plan of publish- 
ing the laboratory number of the test ; the manufacturer 
has the result communicated to him privately. For our 
part w’e doubt the wfisdom of such publication, except upon 
lines similar to those on which watches and thermometers 
are tested in this country. 

But good maps of the distribution of the clays, the 
preparation and collection of comparable data of the 
physical and chemical properties of the raw materials, 
experiments on the results of blending hitherto unworked 
clays with one another and with known clays, and the 
coordination of the information and samples in a manner 
accessible to all, is the legitimate duty of a State depart- 
ment, and of the utmost value to all sections of the 
community. 

The Geological Surveys of Iowa and New Jersey have 
performed most of these duties in a manner which cannot 
fail to be appreciated. When we remember that in addition 
to this Geological Survey work there is in each State a 
well equipped ceramic laboratory for testing and for in- 
struction in the manufacture of all grades of wares — the 
department of ceramics in the State College of New Bruns- 
wick has an outfit in the brick-making section capable of 
turning out 20,000 bricks per day — we are constrained to 
turn our eyes to our own State, where we see the capital 
pioneer effort of an individual, George Maw, nearly fifty 
years ago-rand what beside? “ Comparisons,” as Mrs. 
Malaprop says, are “obvious.” 


THE CEREBELLUM: ITS RELATION TO 
SPATIAL ORIENTATION AND LOCO- 
MOTION A 

A S the cerebellum is well represented in the lowest 
vertebrates and undergoes relatively little change in 
form with the higher development of the re.st of the brain, 
it must be regarded as a fundamental structure of the 
vertebrate nervous system. This may be one of the reasons 
that much interest has centred in its study and in the 
attempt to define its functions in exact physiological 
terms. Though Willis (Oxford, i66o) noted the intimate 
connection between the cerebellum and pons Varolii, and 
recognised that the trapezial fibres of the latter are a 
cerebellar and not a cerebral system, and though Majendie 
laid the first foundations of our knowledge of its func- 
tions, it has only been of recent years that we have gained, 
chiefly from the work of Luciani and the workers who 
followed him, satisfactory insight into its anatomy and 
physiology. 

In the lecture, Sir Victor Horsley analysed the con- 
clusion^ on its functions which have been obtained by 
the destruction and stimulation methods of study, and in 
addition contributed from his clinical and laboratory ex- 
perience some facts which help to elucidate the rdle it 
plays in our nervous economy. 

In the first place all recent work confirms the conr 
elusion formulated years ago by Edinger, that the cere- 
bellum is essentially an organ for the i-eception of certain 
sensory impulses. "Systems of fibres ascending from the 
spinal cord convey to it part of the sensory impulses which 
enter through the - dorsal roots from the cutaneous and 
more deeply placed peripheral nerves. These tracts of 
fibres end in the cerebellum exclusively in its vermis or 
middle lobe. To the vermis also come direct root fibres 
of the vestibular nerves which collect from the semi-circular 
canals, the organs of the special sense of orientation in 
space, the sensations of change of position and of the 
position of the head in space. The lateral lobes of the 
cerebellum, on the other hand, are in connection through 
the pontine grey matter with the temporal lobes and with 
the kinaesthetic cortex of the forebrain. All these systems 
which conduct to the cerebellum end in its cortex, and 

1 Abstractor Boyle lecture delivered by Sir Victrr Horsley, F.R.S.» 
before the Junior Scientific Club of tbe Univeriity of Oxfdrd, June 5. 
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from the latter — and this is a new fact of great signifi- 
cance — ^no true efferent fibres arise. The efferent or motor 
mechanism of the cerebellum is contained in its nuclei, 
the system of roof nuclei being in connection with the 
cortex of the vermis, the nucleus dentatus with that of 
The lateral lobe. The cortex of the cerebellum is thus the 
special organ for the reception of sensory impressions, 
while its nuclear system may be regarded as its motor 
or efferent mechanism. 

The functions of the cerebellum must be studied in 
relation to the sensory impressions it receives and to the 
activity of other centres. While it is the cortex of the 
forebrain which consciously appreciates and records our 
sensory impressions and initiates purposeful actions, it is 
the cerebellum which automatically preserves our equil- 
ibrium, guides our locomotion, and assists to regulate our 
finer movements. Thus its functions are in part reflex 
or involuntary, dependent on the sensory impulses which 
reach it directly or through the forebrain, and in part to 
coordinate and regulate the muscular contractions 
generated in the kinaesthetic cortex, especially those which 
result in movement in space and those on which the 
maintenance of equilibrium depends. The accuracy of 
equilibration is necessarily dependent on our knowledge 
of our position in space. This is obtained chiefly by 
vision, but as our visual fields are small in relation to 
the space in which we exist, sight must be supplemented 
by the power to turn the head and eyes in the three 
planes of space. There is conclusive clinical and experi- 
mental evidence that the coordinated execution of these 
movements is largely represented in the ponto-cerebellar 
centres. The sense of touch is also a valuable aid in 
spatial orientation, for though by touch the body can be 
aware only of the surface with which it is actually in 
contact, we can explore, as blind men do, our neighbour- 
hood by the movements of our limbs. The memory of 
space so obtained is stored up in the kinaesthetic cortex, 
and disease of this region diminishes or destroys our 
knowledge of points on the surface of our body so far 
as their precise position in space is concerned, and con- 
sequently the effective movement of the limb. It has been 
long recognised that one of the most prominent signs of 
destructive lesions of the cerebellum is the inability to 
move a limb in a coordinate manner towards any point, 
but it appears probable from some not yet concluded 
observations of the lecturer that the faculty of localisation 
of points of the body in space is also defective with 
disease of the cerebellum. The touch sensations from the 
portions of our body resting on our base, the pressure 
sensations in our joints, and the sensations of tension in our 
muscles are also requisite for the automatic maintenance 
of equilibrium. These are some of the sense impressions 
which pass to the cortex of the vermis by the anatomical 
tracts referred to. 

It would appear that the cortex of the vermis receives 
the sensory impressions necessary for movement in the 
anterolateral plane and for bending backwards and for- 
wards ; with lesions of this part there is a tendency to 
fall forwards or backwards. The lateral lobes, on the 
other hand, receive through the middle peduncles, as 
Majendie demonstrated, the stimuli necessary for rotation 
on the longitudinal axis. 

From the cortex of the cerebellum, which is constantly 
receiving these weaves of sensory impressions, the cere- 
bellar nuclei collect the properly associated impulses which 
regulate and reinforce the purposeful movements and the 
automatic actions of the individual. 

This latter position has been established by the re- 
searches of Dr. Clarke and the lecturer during the past 
three years, 

Luciani’s discovery that the cerebellum is also a source 
of enerp’ to the muscles, which become asthenic and 
^yp^l^t>nic on its destruction, is also fully confirmed by 
the lecturer’s own work. 

In conclusion, this sketch of the cooperation of the 
cerebellum and cerebrum was illustrated by a quotation 
from Boyle, who said “ I consider the body of a living 
man not as a rude heap of limbs and liquors but as an 
engine^ consisting of several parts so set together that 
there is a strange and conspiring communication between 
them. ” 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The University of Melbourne has received a largely 
increased endowment from the Government of Victoria on 
condition of instituting a course for a degree in agriculture. 
The necessary arrangements for such a course have now 
been made, and the university is inviting applications in 
England and America for a professorship of botany and a 
lectureship in biochemistry in connection with the school 
of Agriculture. A new professor of anatomy is also to be 
appointed for the rapidly growing medical school. 

The Drapers’ Company has made a further grant of 
5000Z. for an extension of the premises of the East London 
Technical College. In addition, the company has largely 
developed its scholarship scheme. Next year nineteen 
scholarships will be awarded of the value of 40Z. per 
annum, tenable at the college for three years. Certain of 
these scholarships are reserved for women, while others 
will be awarded in the subjects of the London arts degree. 
The governors of the college have extended the work by 
introducing a course in languages and literary subjects. 
Students taking this course will study under recognised 
teachers, and be internal students of the University of 
London. As a consequence of this development, the 
governors have decided that the college shall, in future, 
be known as the East London College. 

Probate has been granted of the will of Mr. John Innes, 
of Merton,. Surrey, who died on August 8, 1904, leaving 
the sum of about 20o,oooZ. for public and charitable pur- 
poses. Among other bequests he left his house, the 
Manor Farm, Merton, and two acres of ground, “to 
establish thereon a school of horticulture or such other 
technical or industrial institution as the law will allow, 
to give technical instruction in the principles of the science 
and art of horticulture and the necessary physical and 
mental training incidental thereto; to erect suitable build- 
ings and furnish them, and to provide workshops, tools, 
plant, scientific apparatus, libraries, reading-rooms, lecture 
and drill halls, a swimming bath,' and gymnasium. If 
this may not be legally carried out, then to establish in 
these buildings a public, museum for the exhibition of 
collections of paintings and similar works of art, objects 
of natural history, or of mechanical or philo.sophic iiiV(‘n- 
tions, and to lay out land for a park.” 

Mr. S. Herbert Cox has been appoint(‘cl to the pro- 
fessorship of mining at the Royal School of Mines, South 
Kensington, vacant by the death of Sir Clement Le Neve 
Foster. In view of the changes in organisation that may 
be found desirable in the Royal Collogt; of Scienc(‘ and 
the Royal School of Mines after the completion of the 
investigations now in progress by the departmental com- 
mittee, the appointment has been made a temporary one. 
Mr. Cox is an Associate of the Royal School of Mines. 
After experience as assistant geologist and inspector of 
mines in New Zealand, he was appointed instructor in 
geology, mineralogy, and mines in Sydney Technical 
College ; concurrently with his tenure of this office he was 
employed to give technical lectures at various mining 
camps in New South Wales, and practised as a mining 
engineer. Since 1900 he has been entirely engaged In 
private practice, and has had experience of mining In 
England, France, Spain, Egypt, the United States, and 
Canada. Mr. Cox was president of the Instituti<jn of 
Mining and Metallurgy in iRoo-ipoo. 

The London Vnivursity GazetU (August 9) publishes 
the following announcement referring to the endowment of 
a chair of protozoology “ The senate had before them 
a communication from the Secretary of State for the 
Colonies, offering the university the sum of 700Z. a year 
for five years for the purpose of instituting a chair of 
protozoology. Of this sum, 200Z. a year was stated to be 
a contribution from the Rhodes trustees, and 500!. a year 
to represent a moiety of a grant originally "made from 
the tropical diseases research fund (established under the 
auspices of the Colonial Office) to the Royal Society for 
the promotion of research work, and by the Royal Society 
surrendered for the purpose of endowing the chair. Having 
considered reports upon this offer from, the academic 
council, and from the board of advanced medical studies 
and the boards of studies in botany and zoology, the 
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senate decided to accept the offer, to devote the whole of 
the 700Z. a year as salary to the professor, and to set 
aside a further sum of 200L a year to defray the cost of 
assistants and laboratory expenses in connection with the 
chair.” 

A DAY higher commercial department is to be opened 
at the end of September next in connection with the City 
of London College. The object of this department is to 
provide a higher education for those who have already- 
had an ordinary secondary education. Hitherto there has 
been some basis for the charge that higher education 
has not generally induced students to regard business 
sympathetically, nor has it exhibited a commercial career 
attractively. Those engaged in higher education have 
seldom attempted to show that -the study of science, 
language, and of other subjects is, or can be, related to 
the conduct of commerce, and that a commercial man will 
understand his business better if he starts with a ground- 
work of knowledge w’hich has been deliberately exhibited 
to him in its relation to the conduct of ordinary business. 
Those responsible for the new scheme at the City of London 
College believe that, other things being equal, a youth who 
has been trained to see the principles which lie behind 
the facts of commerce, to know how far nature has been 
controlled by commerce, and commerce by nature ; to know 
the commercial methods of his own and other nations and 
the reasons for their existence, will make a better busi- 
ness man than one who has had no such training. They 
believe that there is a mass of experience a judicious selec- 
tion from which, if assimilated, will save an English youth 
on his actual entry to commercial life from errors and 
waste of time. The experiment will be watched with great 
interest by all who are interested in the various sides of 
higher education. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, June 8,— “The Morphology of the Ungu- 
late Placenta, particularly the Development of that Organ 
in the Sheep, and Notes upon the Placenta of the Elephant 
and Hyrax.” By R. Assheton. Communicated by 
A. Sedgwick, F.R.S. 

The formation of the placenta of the Ungulata vera 
is founded on a system of foldings of the subzonal mem- 
brane^ (or of the trophoblast only), which fit into corre- 
sponding grooves in the walls of the uterus, without 
thickening of the trophoblast layer of the blastocyst, and 
without destruction of maternal epithelium or other tissue 
(Sus). Certain parts of the crests of the ridges are pro- 
duced by local amplification into true villi, into which the 
splanchnopleure of the allantois subsequently extends 
(Equus, Bos, &c.). 

For this type of placentation, which is caused funda- 
mentally by the folding of the trophoblast, the term plicate 
is used (placenta plicata), and to this type of placentation 
it is suggested that the Cetacea, Sirenia, and Proboscidea 
conform, as well as the Ungulata vera, and possibly the 
Edentata and Prosimia. 

The term placenta cumulata is used for the type of 
placentation in which the placenta is formed by the heap- 
ing up or thickening of the trophoblast layer, among the 
cells of which accumulation extravasated maternal blood 
circulates. Destruction of the maternal epithelium prob- 
ably alw’ays occurs. To^ this type belong the Rodentia, 
Insectivora, the Hyracoidea, Primates, and Chiroptera. 
The Carnivora are perhaps intermediate, but, according to 
StrahPs account, they would be distinctly plicate, while, 
according to the account of other authors, ’they are slightly 
cumulate. 

The morphological position of the sheep’s placenta, a 
full account of the development of which is given in the 
paper, is at that end of the series of plicate forms which 
closely approximates to the cumulate type. 

The placentation of the Ungulata shows that that order 
is more closely connected with the Proboscidea, and the 
Sirenia and Carnivora, than with other groups of 
mammals, whilst the placentation of the Hyracoidea 
suggests no connection at all with those groups, but is 
of the cumulate type, and resembles more closely the form 
found in certain of the Insectivora. 
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Edinburgh. 

Royal Society, July 10. — Dr. R. H. Traquair in the chair. 
— On the bathymetry, deposits, and temperature of the 
south-western Pacific : Sir John Murray, K.C.B. The 
region discussed lay to the east and south-east of 
Australia. Seven of the soundings were in depths exceed'^ 
ing 4000 fathoms and three in depths exceeding 5000 
fathoms. Interesting comparisons were made between the 
bathymetric charts and the temperature charts, and inform- 
ation was also derived from the study of more than 1000 
samples of deposits. Globigerina ooze covered about 48 per 
cent., and red clay about 44 per cent, of the bottom, the 
remaining 8 per cent, being covered by other deposits. 
The percentage of carbonate of lime was low in very deep 
water and in shallow water near islands not bordered by 
coral reefs. In moderately deep water and in shallow 
water where the deposit was coral mud, the percentage 
of carbonate of lime was high. The evidence seemed to 
point to a continent in the making rather than to a sunken 
continent. — ^The varying form of the stomach in man and 
the anthropoid ape : Prof. D. J. Cunningrham. The 
paper was a detailed discussion of the anatomy of the 
stomach, its changes of form and position at various 
stages of digestion, the functions of the different parts, and 
the movements by which digestion was carried out. — ^The 
evaporation of musk and other substances : John Aitken. 
The question was as to the nature of the exhalation or 
emanation which produced the characteristic odour : was 
it solid or vapour? The test applied was the cloud-pro- 
ducing power in a region saturated with water vapour and 
suddenly cooled. Experiment showed that when the air 
-was purified of dust particles, but full of musk eman- 
ations and w.ter vapour, a sudden cooling produced no 
cloud. Therefore the emanation must itself be vapour 
and not solid. The same result was obtained with many 
other substances, such as spices, chemicals, herbs, and 
flowers, not one of them giving off solid particles. 
Evidence was adduced that the dusts of these substances 
affected the branch of the fifth nerve which serves the 
nostrils, while the olfactory nerve was sensitive to matter 
in the gaseous form. 

July 17. — Lord McLaren in the chair. — On some points 
in the geometry of reflecting telescopes with graphical 
solutions : Dr. James Hunter. The real problem in the 
construction of an efficient reflecting telescope is to find 
the best size of small mirror and the best position for it, 
so that the maximum of light and of definition is gained. 
This the paper discussed in detail, and gave a simple 
graphical construction by which the required data could 
be obtained to an approximation sufficient for practical 
purposes. — Some general principles of absorption spectro- 
photometry, and a new instrument: James R. Mitne. 
The necessary conditions for the photometric comparison 
of two patches of light, of which one is produced by a ray 
passing through an absorbing medium, were fulfilled as 
follows : — (i) By use of a small hole instead of a slit in 
the collimator a strictly parallel beam of light was secured. 
(2) By use of a naked flat acetylene flame, the beam was 
obtained of equal intensity across a normal section, a 
condition unrealisable by electric arc or lime-light unless 
heavily screened. (3) By means of a double image prism 
replacing the ordinary eye-piece of the spectrophotometer 
telescope it was found possible (a) to bring the two patches 
of light presented to the eye accurately edge to edge, 
(b) to have these patches of some width, namely, that of 
the telescope objective, (c) to secure the coplanarity of 
the two “ faces ” of rays w’hich proceed from each point 
of the edge common to the two patches. The instrument 
constructed on these lines could also be used as a spectro- 
meter or as a spectropolarimcter for measuring optical 
rotations. — Note on some generally accepted views regard- 
ing vision : Dr. W. Peddie. The note referred to some 
observations on the effect of fatigue in the eye in relation 
to its power of judging of colour. — On the opacity of 
aluminium foil to the ions from a flame : George A. 
Carse. The experiments were made in the Cavendish 
Laboratory, and showed that the aluminium foil was 
quite opaque to the ions, a result not in agreement with 
results described by Lebon. — On deep sea-water wavc.s : 
Lord Kelvin. This was a continuation of a paper read 
last January. By use of Lord Rayleigh’s method of 
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ultimate intersections, a correct diagram was obtained 
of ship waves in deep and broad water, an approximate 
representation of which had been giv'en in 1SS7 (see 
“ Popular Lectures and Addresses," vol. iii.)* The 
numerical calculations and drawings were made by Mr. 
7. de Graaff Burster. — On the periods and nodes. of Lochs 
Earn and Trieg : Prof. Chi-ystal and E. Maclagan 
Wedderburn. This was a detailed comparison of the 
•observed periods and nodes with those calculated from 
the hydrodynamical theory as already given by Prof. 
Chrystal. The bottom contours were approximated to by 
piecing together appropriate parabolic functions of, the 
depth ; the results of theory and of observation were ^ in 
good agreement, especially as regards the periods, which 
are less influenced by local conditions than the node- 
positions or the amplitudes. — A regular fortnightly explor- 
ation of the plankton of the two Icelandic lakes, Thing- 
vallavatn and Myvatn : C- N. Ostenfeld and Dr. C. 
Wesenberg-Lund.—Note on the boiling points of solu- 
tions : S. N. JoKnson. It was found that the boiling- 
point elevation constant C, as calculated from the formula 
Crw j 1 + - I )a]- = 

where m is the riiolecular weight of salt used, W the 
weight of solvent, -lo the weight of salt added, a the 
ionisation constant, n the number of free ions, and 
e the observed elevation of temperature, had widely 
differing values. The discrepancies clearly arose from 
the difficulty of getting the boiling point of the solvent. 
When, how'ever, C was calculated from the formula 
when for r and uu are substituted the increments Ae and 
Aty, as one passes ftbm solution of lower to solution of 
higher concentration, satisfactorily concordant results were 
obtained. The salts studied were the nitrate, chlorate, 
chloride, and bromide of potassium, and the nitrate and 
chloride of sodium. — The oxidation of manganese by per- 
sulphates : Dr* Hugh Marshall. — Influence of cross 
magnetisation on the relation between resistance and 
magnetisation in nickel : Dr. C. G. Knott. The decrease 
df resistance of a strip of nickel foil when magnetised 
transversely to its length w^as numerically increased wffien 
the foil was set in a steady magnetic field magnetising it 
longitudinally, while the increase of resistance accompany- 
ing the application of this longitudinal field w’as 
numerically decreased when the foil was set in a steady 
field magnetising it transversely. 

Paris. 

Academy of Sciences, August 7. — M, Borquet de la 
Grye in the chair. — Obseiwations of the planet Y.R. 1 
(Goertz) made with the large equatorial of the Observatory I 
of Bordeaux i E. Escla.ng'on, Observations of this 
planet were made on July 29 and 30, and the results are 
given, together with the mean positions of the comparison 
stars, and the apparent positions of the planet. — On the 
sidereal day : A. Pansiot. — On continued algebraic frac- 
tions : M- Auric. — On similitude in the motion of fluids : 
M. Joug^uet. — On the state of matter in the neighbour- 
hood of the critical point : C. Raveau. A criticism on a 
recent paper on the same subject by MM. G. Bertrand and 
J. Lecarme. The author contests the views put forward 
by these authors, and notes that a consequence that they 
have deduced is a peculiarity of which a complete account 
is rendered by the ordinary kinetic theory of gases. — On 
magnetic double refraction. Some new active liquids : 
A. Cotton and H. Mouton. A solution of dialysed iron 
prepared by the method of Bravais undergoes a marked 
change when heated for some time at 100® C. The double 
refraction in a magnetic field became greater, four hours’ 
heating making the double refraction forty times its 
original .value ; the size of the particles was clearly in- 
creased by the heating. Colloidal solutions of iron were 
also prepared by the method indicated by Bredig for the 
precious metals. This solution was doubly refracting also, 
but the variation with the strength of the field followed 
a different law to the Bravais solution. A solution of 
iron prepared by the Bredig method in glycerine was also 
examined. Solutions were also found exhibiting magnetic 
double refraction \vhich did not contain iron, but minute 
crystals of calcium carbonate. Reason is shown for sup- 
posing that for these effects to be observed the size of the 
separated particles must . lie between certain limits.— On 
the chloroborates of calcium : L. Ouvrard. — Studv of the 
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constitution of unsvmmelrical dipara-ditolylethane, of the 
dihydride of 2 : 7': 9 : lo-tetramethyl anthracene and of’ 
2 : 7-diiTiethylanthracene : James Lavaux.— On the absorp- 
tion spectrum of manganous salts : P, Lambert. The 
manganese salts used in the research were purified with 
especial care from iron, since the spectrum of the latter 
element in the ultra-violet was found to interfere. A 
diagram is given of the manganese bands for wave-lengths 
between 557 and 394.— The thermochemistry of the 
hydrazones : Ph. Laitdrieu. The reaction between _ some 
ketones and aldehydes has been determined directly in the 
calorimeter, and the values thus found compared with those 
deduced from the heats of combustion determined with the 
Berthelot bomb. The results of the two methods show a 
fair agreement. — The mechanical properties of iron in 
isolated crystals : F. Osmond and Ch. Fremont. The 
e.xperiments were made upon crystals of a volume of^ 
several cubic- centimetres, and included measurements of 
the extension, compression, hardness, and bending. It 
was found that the mechanical properties of iron in cr3^stals 
are a function of the crystallographic orientation. The 
fragilitv, verv great in the plane, of cleavage, is, contrary 
to the \dews generally held, associated with great plasticity 
in the other directions. — The classification and nomen- 
clature of the arable earths according to their minex'alogical 
constitution : H. Lagratu. — On the reddening of the vine 
leaf : L. Ravax and L. Roos. A study has been made 
from the chemical standpoint of the non-parasitic redden- 
ing of the leaf of the vine. The t'esults confirm the theorie.s 
of Boehm and some other authors on the solution and 
migration of the carbohydrates in the leaf. — Stcrigmaio- 
cystis nigm and oxalic acid : P. G. Chairpentieir. Oxalic 
acid is a product of the growth of this mould when culti- 
vated in Raulin’s solution, and is still produced when the 
tartaric acid of this solution is replaced by sulphuric acid. 
But if the Raulin’s solution is deprived of sugar, and the 
tartaric acid is the only soui’ce of carbon, then oxalic acid 
is not formed. — On the mending of wounds in cartilage 
both from the e.xperimental and histological points of vi<‘W : 
V. Cornil and Paul Coudray. — On accommodation and 
convergence in binocular vision : Ldon Pig^eon , — '[‘he 
geological structure of the central Sahara : Emile Haugr* 
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SCHOOL MATHEMATICS. 

Easy Graphs. By H. S. Hall, M.A. Pp. vii + 64. 
(London : Macmillan and Co., Ltd., 1905.) Price 

IS. 

The Rudiments, of Practical Mathematics. By A. 
Consterdine, M.A., and A. Barnes, M.A. Pp. 
XV4-332. (London : John Murray, 1905.) Price 
2s. 6d. 

Elementary Practical Mathematics. By H. A. Stern, 
ALA., and \V, H. Topham. Pp. viii + iio + viii. 
-'(Londpn : George Bell and Sons.) 

A First Algebra. By W. M. Baker, AI.A., and A. A. 
Bourne, M.A. Pp. x+i^d + xxxv. (London: George 
Bell and Sons, 1905.) Price 2s. 

Algebraical Grounding. By D, E. Shorto, Al.A. 

Pp. 46, (London : Rivington, 1905.) Price is. net. 
Examples in Algebra. By Charles AI. Clay. Pp. 
vii + 372. (New York: The Macmillan Co.; Lon- 
don: Alacmillan and Co., Ltd., 1905.) Price j{s. 
net. 

Geometrical Conics. By G. \V. Caunt, M.A., and 
C. M. Jessop, M.A. Pp. vi-i-80. (London : Edward 
Arnold.) Price 25. 6d. 

T he little book on “ Easy Graphs,” by Mr. 

H. S. Hall, is the result of ripe experi- 
ence, and is intended to lead the beginner by 
very easy stages and show him all the points that 
require special attention in squared paper work and 
the lessons to be learnt therefrom. Great attention 
is paid to the suitable choice of scales and the proper 
figuring of the diagrams. Linear graphs with in- 
ferences and applications occupy fully half the book, 
the latter half relating to algebraical equations and 
graphs of the second degree with one or two cubics. 
The numerous examples are interesting and sugges- 
tive, and all the answers are given at the end. We 
agree with the author in deprecating the undue em- 
ployment of graphs, especially as the field in which 
they may be legitimately used is sufficiently extensive. 
The book will be deservedly popular. 

The “ Rudiments of Practical Mathematics,” by 
Messrs. Consterdine and Barnes, is a very excellent 
treatise, intended more particularly for students above 
twelve years of age who are preparing for industrial 
pursuits. The heuristic method is in the main fol- 
k)wed, and the material for exercises is largely drawn 
from the students’ own measurements, suitable ob- 
jects of a simple kind being provided for this purpose, 
with appliances for measuring lengths, areas, 
volumes, weights, and times. Thus every rule and 
process is definitely associated with some direct quan- 
titative application, and the subject assumes a real 
and living interest and cannot fail to be assimilated. 
The subject-matter is purposely confined to that which 
is in daily use in industrial occupations, so that there 
is time for this to be dealt with in a very thorough 
manner. In this volume arithmetic, algebra, and 
geometry are so interwoven that any attempt at 
separation would appear quite unnatural. Thus when 
an important principle, say that of proportion, is 
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under review it can be studied and developed with 
the completeness which its importance demands, 
arithmetically, algebraically, and geometrically. 
Students are taught the use of logarithms, and also 
sufficient trigonometry to enable them to solve right- 
angled triangles; they use compasses and setsquares, 
draw simple plans and elevations, and make dimen- 
sioned free-hand sketches in pictorial or other pro- 
jection, and they are introduced to the notion of a 
vector by means of displacement and velocity dia- 
grams. In .some places there may be an insufficient 
number of examples for the purposes of drill, but 
altogether the subject is admirably developed and pre- 
sented; the book is well adapted to its purpose, and 
its wide adoption would have a very beneficial effect. 

The “Elementary Practical Mathematics,” by 
Messrs. Stern and Topham, is a preliminary volume 
comprising the first nine chapters of a more complete 
text-book on which the authors are engaged. It re- 
lates to phj^sical measurement with exercises based 
thereon, including the measurements of length, 
angles, mass, area, volume, specific gravity, with the 
practical calibration of certain glass vessels. The 
two first chapters deal with contracted arithmetical 
processes and squared paper work, but otherwise a 
knowledge of “ theoretical ” mathematics is assumed. 
The work is intended as a first course for the junior 
forms of schools, and especially for boys preparing 
for army examinations. The apparatus is fairly com- 
prehensive, and the experiments are well described. 
The book will be very useful to those arranging a 
1 course in an important branch of practical mathe- 
! matics. 

The “First Algebra,” by Messrs. Baker and 
Bourne, is adapted from the first part of the authors’ 
larger work, and, proceeding in the customary oi'der, 
carries the subject up to quadratic equations and 
fractional and negative indices. Arithmetical and 
graphical illustrations are freely introduced, and a 
special feature of the work is its very easy gradua- 
tion and the large number of e.xamples, some oral, 
provided at every stage, so that students using the 
book properly cannot fail to obtain a full knowledge 
of the subject. The answers are completely given, and 
themselves extend to thirty-five pages. The book 
gives an admirable first course in algebra. 

Mr. Shorto ’s “Algebraical Grounding” is a col- 
lection of the definitions, axioms, laws, rules, and 
proofs belonging to the subject, without examples, 
and arranged in logical sequence. It is intended 
as a summary of the oral teaching usually imparted, 
and could well be used in conjunction with a collec- 
tion of examples. It includes logarithms, the pro- 
gressions, and the binomial theorem. 

The collection of eight thousand “ Examples in 
Algebra,” by Mr. Clay, has been accumulating for 
the last twenty years, during which time the author 
has been engaged in teaching the subject in America, 
and has found that the examples provided in the 
ordinary text-books are deficient in both quantity and 
variety, arid not regularly graded. The teacher will 
here find examples in superabundance, increasing in 
difficulty by almbst insensible steps from the simpler 
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exercises in the use of symbols to the difficult problems 
in surds, theory of exponents, quadratics, and in arith- 
metical and geometrical progressions. The work 
shows no trace of having been influenced by the 
reform movement going on in this country, but 
teachers will receive valuable hints and much useful 
matter b)" consulting this thorough and extensive 
compilation. 

The ‘‘ Geometrical Conics ” by Messrs. Gaunt and 
Jessop is a preliminary deductive course for students 
about to enter on a systematic study of analytical 
geometry. Onl}' the leading properties of conics are 
dealt with, and these are established when possible 
from corresponding properties of the circle by the aid 
of the modern methods of projection. The book is 
well suited to its purpose. 


PANAMA CANAL. 

Problems of the Panama Canal. By Brig.-General 
Heniy L. Abbot, U.S, Army, Pp. xi + 248. (New 
York: The Macmillan Company; London: Mac- 
millan and Co., Ltd,, 1905.) Price 65. 6 d. net. 

author of this book acquired distinction in 
hydraulics in early life by the publication, in 
conjunction with Captain Humphreys, of their well- 
known Report on the Physics and Hydraulics of the 
Mississippi River ” in 1861 ; and, accordingly, this 
statement of the problems of the Panama Canal, in 
which hydraulics are so largely involved, by such a 
high authority', who, as a member of the technical 
committee of the New Panama Company, devoted 
seven years to their study, deserves the most careful 
consideration of the American nation, for whose guid- 
ance this volume has been published. It appears at a 
very opportune time, when the United States Govern- 
ment has undertaken the completion of the works, but 
has entrusted to a commission of engineers the con- 
sideration of the precise designs for the canal. 

The chapters on the ‘‘New Panama Company,” 
with which the author was connected, “ The Rival 
Routes ” of Panama and Nicaragua, the “ Physical 
Conditions of the Isthmus,” “The Chagres River,” 
with its torrential 'floods and difficulty of control, and 
the “Disposal of Rainfall,” all present features of 
interest, and the last three are essential in. a study 
of the works to be carried out; but undoubtedly the 
most interesting portion of the book for the British 
public and engineers generally is contained in the 
final chapter on “ Projects for the Canal.” It will be 
remembered that when M. de Lesseps started the 
scheme about twenty-five years ago he proposed the 
construction of a tide-level canal ; and the works were 
cqthmenced on this basis with veiy inadequate in- 
^yestlgations of the nature of the strata to be traversed 
by the cuttings, especially through the Culebra ridge, 
and the physical conditions of the locality. When ex- 
perience had proved the unexpected magnitude of the 
undertaking, and the unforeseen difficulties to be over- 
^me, the original company, approaching the end of 
its resources, decided in 1887 1-^ introduce locks, 
thereby greatly reducing the amount of excavation, 
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and also the time required for the completion of the 
canal. Eventually, after the failure of the first 
company, a New Panama Company was formed in 
1S94 (given by a misprint as 1904 in the introduction) ; . 
and the works for a canal with locks were slowly pro- 
ceeded with as funds permitted, until at length, last 
year, the United States Government purchased the 
undertaking with the view of carrying it out as a 
national work. Early this year an engineering com- 
mittee of the Panama Commission recommended a 
sea-level canal again, with a bottom-width of 150 feet 
and a minimum depth of 35 feet, and the necessary 
duplicate tidal locks near the Panama end, capable of 
accommodating vessels up to tooo feet in length and 
100 feet in width. 

The principal objections to the formation of a canal 
across the isthmus at sea-level throughout, are the 
time, difficulties, and cost involved in making a 
cutting, reaching a depth of 317 feet, in unfavour- 
able strata exposed to tropical rains, and the efficient 
control of the River Chagres, which crosses the line of 
the canal on the xA^tlantic slope in several places, and 
the floods of which will become a more serious peril to 
the maintenance of the canal in proportion as the 
water-level of the can.al is lowered. I'hc objection of 
cost, and, to some extent, that of time, are of con- 
siderably less importance in a national than in a 
private undertaking; but the floods of the (! 5 hagres 
appear liable to prove a standing menace to the safely 
of a tide-level canal. Tlic Isthmian Canal Commi.s- 
sion of 1899-190 1 expressed its disapproval of a sea- 
level project in the following words : — 

“ The cost of such a canal, including a dam at Alha- 
juela, and a tide lock at Miniflores near the. Pacific 
end, is estimated at not less than 240,000,000 dollars. 
Its construction would probably take at least twenty 
years. This Commission concurs with the various 
French Commissions which have preceded it, since 
the failure of the Old C'ompany, in rejecting the sca^- 
level plan. While such a plan would bo physically 
practicable, and might be adopted if no other solution 
were available, the difficulties of all kinds, and especi- 
ally those of time and cost, would be so great that 
a canal with a summit level reached by locks is to be 
preferred.” 

The author regards these remaining difficulties as 
very important; and, after discussing them, and par- 
ticularly the problems concerning the control of the 
Chagres, he concludes his book with the following 
expression of his opinions : — 

“ It is the unanimous opinion of all the engineers 
who have had practical experience in canal work, and 
time to thoroughly study the problem, that no sea- 
level projet without locks, and no sea-level canal, 
even with a tidal lock, is practicable that would be 
comparable^ in case and safety of transit to one 
equipped with modern locks, and planned to take ad- 
vantage of all the desirable elements which the natural 
conditions offer. Why, then, waste an extra ten or 
a dozen years, and untold millions of dollars, to 
execute a scheme which the investigations of thirty- 
five years have demonstrated to possess only a senti- 
mental merit due to the imagination of M. de Lesseps? 
Congress and the American people are impatient for 
the opening of the best possible canal,” 
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OXJR BOOK SHELF. 

The American Thoroughbred. By C. E. Trevathan. 

(American Sportsman’s Library.) Pp. ix + 495; 

illustrated. (New York : The Macmillan Company; 

London : Macmillan and Co., Ltd., 1905.) Price 

Ss. 6d. net 

From the point of view of the naturalist, the interest 
of this volume (which is no doubt an admirable guide 
to everything connected with racing on the other 
side of the Atlantic) is concentrated on the author’s 
remarks with regard to the origin and development 
of the American thoroughbred. As a matter of fact, 
the racehorse in America has been produced mainly 
from an English ancestry, and is thus essentially of 
the English type; and the one matter for regret in 
his treatment of the subject is that the author does 
not appear to point out any features by which the 
American breed may be distinguished from its Euro- 
pean prototype, as it is difficult to believe that minor 
differences between the two do not exist. The first 
thoroughbred imported into America seems to have 
been Bulle Rock, a horse foaled in England in 1718 
and landed in Virginia in 1730. He was a scion of 
the Darley Arabian, and had also the blood of the 
Byerly Turk on the maternal side. The product of 
native-bred mares (that is, to say, mainly the de- 
scendants of horses imported by the Spanish con- 
querors, which were themselves largely of Barb 
blood) by Bulle Rock formed the first foundation of 
the modern ^American racing stock. Diomed was 
another famous English stallion imported into 
Virginia in the old days; but long after the definite 
establishment of an American thoroughbred stock, 
considerable improvement was effected therein by the 
importation in 1836 of Glencoe, at that time a re- 
nowned English horse. Glencoe was by Sultan, and 
while in England sired Pocahontas, the dam of Stock- 
well, Rataplan, and King Tom, the three greatest 
sires the English turf has ever seen, and to one of 
which almost every living English racehorse can 
trace descent. With such a sire the future of the 
American thoroughbred was assured. In conclusion, 
we may congratulate the author on having added a 
valuable volume to a valuable library, as well as on 
having made an important contribution to our know- 
ledge of the ancestrv of the American racehorse. 

R. L. 

The Story of Reptile Life, By W, P. Pycraft. 

Pp. 212. (London : George Newnes, Ltd., 1905.) 

Price IS, 

This is a valuable addition to the “ Newnes’ Library 
of Useful Stories.” Mr. Pycraft not only writes in a 
readable and entertaining style, but also has the happy 
faculty of selecting precisely those facts which enable 
him to expound general principles. The “ Story of 
Reptile Life ” is not an elementary book of natural 
history in the ordinary sense, but the outline of a 
really scientific treatise which is not too technical to 
be understood by a beginner. After some introductory 
remarks explaining that he has to deal with a race 

whose glory has departed,” the author proceeds to 
describe each of the groups of surviving reptiles, with 
some reference to their immediate ancestors as re- 
vealed by fossils. In each chapter he treats first of 
the most salient points in anatomy, and then proceeds 
to select a few of the more important living species 
for detailed notice. The account of the existing 
reptiles is followed by two chapters on domestic life 
and reptilian liveries. The book then concludes with 
chapters on the extinct flying reptiles, land reptiles, 
and sea reptiles. We have detected no serious 
errors, though it is difficult to accept all the author’s 
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speculations concerning some of the extinct forms, 
and there are more misprints than ought to be. The 
book also lacks adequate illustrations. It is, how- 
ever, a worthy sequel to Mr. Pycraft’s earlier 
“ stones ” of birds and fishes, and we hope he may 
soon complete the series by a final volume on th^ 
mammals. 

Digest of the Evidence given before the Royal Com- 
mission on Coal Supplies (1901-1905). Vol. i. 
Pp. lxiv + 474. (London; The Colliery Guardian 
Co., Ltd.) Price 215. 

The Colliery Guardian has done useful work in pre- 
paring this digest of the evidence given before the 
Royal Commission on Coal Supplies. The 25,662 
questions and answers contained in the official 
minutes of evidence do not constitute an attractive 
form of technical literature; but wdth the matter re- 
arranged and classified under separate heads, and the 
interrogative converted into the narrative form, it is 
surprising to find what an enormous amount of valu- 
able information has been got together. With the 
exception of a brief historical introduction, no com- 
ment is made on the evidence, and such additions as 
the witnesses have found desirable when revising their 
evidence have been printed as footnotes. The work 
will be completed in three volumes, the subjects dealt 
with in the first being the working of thin seams, 
the limit of depth in mining, waste in working and 
coal-cutting machinery. There is a good index and 
a useful bibliography of the subjects discussed . 
Printed in large type, with the illustrations admirably 
reproduced, the work forms a valuable companion to 
the official Blue-books, and, indeed, from the point 
of view of the mining student, may replace them 
altogether. 

Wasps, Social and Solitary, By George W. Peckham 
and Elizabeth G. Peckham. With an introduction 
by John Burroughs. Pp, xv 4-311; illustrated. 
(London : Constable and Co., Ltd., 1905.) Price 
6s. net. 

This book is founded on a series of papers published 
some years ago by the Wisconsin Biological Survey 
under the title of “ Instincts and Habits of the Soli- 
tary Wasps,” with much new matter added. It is a 
record of very patient field observations on the lines 
with which Fabre’s well-known “ Souvenirs Ento- 
mologiques” (constantly referred to, and compared by 
our present authors with their own) have made us 
familiar. 

The wasps discussed are chiefly those which provi- 
sion their nests with caterpillars and other insects, or 
with spiders; and the genera noticed .are Vespa, 
Ammophila, Sphex, Rhopalum, Odynerus, Aporus, 
Crabro, Bembex, Cerceris, Philanthus, Trypoxylon, 
Pompilus, Tachytes, Chlorion, Pelopoeus, Astata, 
Oxybelus, &c., all of which (Sphex, Bembex, and 
Chlorion excepted) include British species. Many 
persons are interested in the habits of insects who 
have not time or opportunity to observe them for 
themselves, and to all such we heartily commend this 
important work on the manners and customs of North 
American wasps. W. F. K. 

X-Rays: their Employment in Cancer and other 
Diseases, By Richard J. Cowen. Pp. viii-l-126. 
(London ; Henry J. Glaisher, 1904.) Price 2s. 6d, 
net. 

The author of this work states in his preface that he 
has made no effort to summarise all the valuable work 
which has been done in radiotherapy, and he has only 
tried to select such part as seems to him to be most 
likely to assist those practitioners in the therapeutic 
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properties of X-rays, the choice of apparatus, and the 
technique. 

In the first twenty-four pages the apparatus is 
considered, and the remainder of the work, with the 
exception of two short chapters, is devoted to brief 
consideration of a number of skin affections, including 
malignant disease. The book will certainly be of 
service to those for whom it is intended, and many 
practitioners 'who desire to become acquainted with 
this new branch of electrotherapeutics will find it a 
useful introduction. The work is well written and 
unpretentious, and Dr. Co wen has succeeded in the 
aim laid down in his preface. 

Ahhandlungen iiher den menschlichen Verstand. 
By G. W. V. Leibni;;. Translated, with introduc- 
tion, by C. Schaarschmidt. Second edition. Pp. 
lxviii+5qo. (Leipzig: Diirr’sche Buchhandlung, 
1904.) Price 6 marks. 

Immanuel Kanfs Logik, By G. B. Jasche. Third 
edition. New edition by Dr. W. Kinkel. Pp. 
xxv’iii+i7i. (Leipzig: Diirr’sche Buchhandlung, 
1904.) Price 2 marks. 

Lazarus der Begriinder der Vdl’kcr psychologic. By 
Dr. Alfred Leicht. Pp. in. (Leipzig: Diirr’sche 
Buchhandlung, 1904-) Price 1.40 marks. 

The first two of the above-mentioned works appear as 
parts of the excellent “ Philosophische Bibliothek.” 
The translation of the Leibniz into the philosopher’s 
native tongue appears to be all that could be desired, 
and the introduction gives an analysis of the work. 
We gather that some 460 explanatoiyr notes are to be 
found in the succeeding volume of the series. This 
edition of “ Kant’s Logik ” is intended to supersede 
the uncritical one of Von Kirchmann, who relied only- 
on the second Hartenstein edition of 1868. The present 
editor has gone back to the original text of Jasche, 
and has also compared the other important editions, 
the first Hartenstein and the Rosenkranz, both of 
1838. The spelling is completely modernised. Prof. 
Moritz Lazarus was, with Steinthal, the founder of 
the Zeifschrip fiir Vdlkerpsychohgie tind Sprachwis^ 
senschaft in i%9, and his works not only contain 
much sound psychology, but are also permeated by a 
fine ethical spirit. His long life and labours are here 
described by a singularh^ appreciative disciple. 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

British Fruit Growing. 

The question of “ the diversity of yield from farms in 
the^ same neighbourhood ” to which you referred in your 
article on the report of the fruit committee is, as Mr. 
Alfred Walker remarks, one of very great complexity. No 
evidence on this subject, however, was offered to the fruit 
committee by the numerous growers who appeared as 
witnesses before them, and it would certainly seem to be 
a subject more suited for investigation at an experimental 
station than one which could be dealt with by a depart- 
mental committee. 

Mete^ological conditions are, no doubt, primarily 
responsible for most failures of cropping, and, in a climate 
such as that of our islands, we can never hope to do more 
than mitigate the evil effects of inopportune cold. The 
destruction of the blossoms is generally due— as in 1903— 
to cooling by radiation, and the best safeguard against 
this form of cooling is a fairly elevated position, and a lie 
of the ground favourable to the draining away of the 
cold air from the plantation. Good air drainage is prob- 
ably more important in fruit growing than good water 
drainage. Various means have been investigated for re- 
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during radiation by artificial means, but the results have 
not yet proved themselves to be successful, at any rate 
from an economic point of view. 

The destruction of blossoms, however, is caused some- 
times by a low atmospheric temperature produced by 
means other than surface radiation. This was^ the case 
in the present year,’ when the destructive cooling agent 
was a cold wind. A warm, low situation, with plenty of 
shelter, will afford some safeguard against damage from 
such a source; and these, unfortunately, are just the con- 
ditions which will increase the danger from radiation 
frosts. 

There is no doubt, however, that the damage done by 
a low temperature is not always done in a direct manner. 
A continued spell of cold weather at the blossoming season 
is inimical to the activity of the various insects on which 
pollination mainly depends, and we are not yet in a position 
to say that a sluggish action of the roots and leaves may 
not itself be directly detrimental to the process of fertil- 
isation. The number of apples ^ and, still more, of pears 
which have been imperfectly fertilised, and have, therefore, 
dropped prematurely, have been very noticeable this year. 

What part the nature of the .soil plays in modifying 
the action of cold on the trees is one which is very difficult 
to foretell or to determine. We can never have two 
plantations in different soils while being in exactly similar 
positions; and the question whether a blossom will be 
reduced to a lower temperature by radiation in .the moist 
air overlying a clay soil than it would be in the dryer air 
overlying a gravel soil, or whether, if reduced to the 
same' temperature in both cases, it would suffer more in 
the one than in the other, is a question on which we 
cannot dogmatise. We must not be misled by the feeling 
of cold experienced in two such cases by the human sub- 
ject ; indeed, watering the trees and ground is one of the 
methods suggested for obviating the effects of radiation 
frosts. Differences of soil, also, will act indirectly in the 
matter by affecting the root-action and the foi'wardness 
of the blossoms. 

On one point, however, I think there can be no 
doubt, namely, that the best safeguard against injury by 
frost, where frost is inevitable, is a healthy condition of 
the tree itself. It has been a matter of continued observ- 
ation that with similarly situated plantations, and with 
similar trees in the same plantation, those which are most 
healthy will nearly always suffer least from frost. It is 
specially noticeable that with tree.s which are weakly, 
even when they carry (as will often happen) a great 
abundance of blossom, injury from frost is very severe, 
although the abundance of blossom should be favourable 
to some of these being preserved from destruction. 

It is in this direction — the general health of the trees 
and the raising of healthier and hardier varieties — that 
success in diminishing loss by frosts will most probably 
be achieved. It is hardly probable, I think, that much 
will be effected, at any rate in the case of apples, by 
raising varieties blossoming late enough to escape fronts. 
These frosts, as we all know, often occur very late in the 
year, and though every day by which the blossoming is 
retarded must, on the average, diminish the risk of its 
destruction, there would appear to be but little chance 
of our being able to retard it sufficiently to diminish that 
risk to any material extent. It must be remembered, 
also, that though we might raise a late blossoming apple, 
it is a hundred chances to one that the fruit would be 
able to compete in the market with known varieties. 

The flowers of the large majority of English apples 
would appear to open within a period of about ten days. 
Observations made this year on 117 varieties gave a total 
range of 16 days, but 98 per cent, of these varieties opened 
within a range of 13 days, and 84 per cent, within a 
range of 9 days. The extent of the variation, therefore, 
is not sufficiently large to offer much promise of success 
in raising a variety which would escape frost by its late- 
ness ^ of flowering. It is noticeable, however, that our 
English apples appear to be rather earlier in their flowering 
than varieties belonging to other countries, when all are 
grown under the same conditions. The results obtained 
at Woburn this year were as follows, the dates being those 
of the opening of the first flowers, and the fractions of 
dates arising, of course, through the taking of the means. 
The number of varieties under observation are given, and 
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those termed English include several varieties of foreign 
origin which are commonly grown in England. In most 
cases the trees were on the crabstock : — 

1 17 English May 6-4 

36 Scotch May 8-9 

9 Irish May 9.4 

8 French May 9*0 

(i German May 4-0) 

7 Russian May 8-6 

Another point of some interest in connection with these 
results may be mentioned, namely, that there is a con- 
nection between the earliness of blossoming and the earli- 
ness of the ripening of the fruit, though it is so slight 
that it becomes apparent only when the averages of a 
considerable number of varieties are taken, and many 
individual instances may be noticed where the later fruit 
follows the earlier blossoming : — 

37 Early varieties May 4-7 

40 Mid-season \arieties May 6-3 

40 Late varieties May 8-o 

This letter, I fear, is already too long, but it leaves un- 
mentioned several points which may be of importance 
in determining the fruiting of trees. 

Spencer Pickering. 


Artificial Diamonds. 

Of the two phases, diamond and graphite, diamond is 
the denser, and has also the less internal energy. It 
follows that, if carbon can be crystallised at comparatively 
low temperatures, the minimum pressure sufficing to de- 
termine the diamond form will be lower than that 
employed in M. Moissan’s experiments. 

For estimating the transformation temperature corre- 
sponding to low pressures, the data available are incom- 
plete ; it is here suggested, however, as a tentative result 
from experiments which are still in a preliminary stage, 
that the transformation temperature corresponding to 
atmospheric pressure lies somewhere between 550° C. and 
700® C., or not far outside those limits, temperatures 
having so far been judged only by eye. 

A molten alloy of lead wdth about 1 per cent, calcium 
appears to be capable of holding in solution some small 
proportion of carbon, which exists either as free carbon 

or as calcium carbide ; 
and if the calcium is 
eliminated from the molten 
mass, some carbon 
crystallises out. Steam, 
for example, converts the 
calcium into hydrate with- 
out attacking the lead. 
If the reaction has 
occurred at a full red heat, 
graphite is found in the 
crust of lime ; if only a 
very low red heat has 
biien attained, no graphite 
is found, but a number of 
very small or microscopic 
crystals, which have many 
Fig. i.—Supposed diamond from lead- of the properties of the 
calcium-carbon solution. diamond. The illustration 

is from a pencil drawing 
of a very minute crystal, viewed under a magnification 
of 80 diameters, and drawn on a greatly enlarged scale. 

The crystals obtained exhibit mostly 'faces of the octa- 
hedron, modified by the cube and dodecahedron ; in no case 
has any internal flaw or lack of perfect transparency been 
detected in them. The refractive index is clearly very 
high, and an attempt to determine it by displacement of 
focus gave 2^43 (instead of 2-47), any 'convexity of the 
refracting surface tending to give too low a value. The 
crystalline faces are, in fact, generally if not always 
convex, in many cases strongly so. The crystals adhere 
tenaciously to clean, dry glass ; they are unacted upon by 
ordinary acids (hot or cold), by cold' hydrofluoric acid, and 
by fused alkali at a red heat. When stroi^gly .heated on 
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platinum foil, they burn away, leaving no residue. The 
quantities at present available are too small for the ready 
determination of density or hardness. 

Negative results were invariably obtained in control ex- 
periments on the commercial calcium carbide which was 
used in preparing the alloys. 4 

Tin may be used in place of lead, but it is freely oxidised 
by the steam, and the resulting dioxide is troublesome to 
get rid of. Of other reactions which appear to have 
yielded minute crystals of diamond, the following may be 
mentioned : — ^boiling benzene or toluene in contact with 
finely powdered potassium dichromate or with concentrated 
aqueous solution of gold chloride ; heating benzene or 
toluene mixed with carbon tetrachloride or chloroform to 
200° C. to 300° C. in a bomb. In the last named re- 
actions, nearly all the carbon separates out in the 
amorphous form, hydrochloric acid collecting under 
enormous pressure. 

I hope shortly to return to the subject of these experi- 
ments, and to make a fitting acknowledgment of my deep 
indebtedness to Mr. W, J. Hartley, to Messrs, Neville and 
Heycock, and to other friends. C. V. Burton. 

4 Chesterton Hall Crescent, Cambridge, August 19. 


The Spread of Injurious Insects. 

In 1S98 Dr, L. O. Howard forwarded to me a scale 
insect discovered by Prof. Chaves at Ponta Delgada, 
Azores, attacking the foliage of the orange tree. The 
insect proved^ to be new, and was described as Lecaniuni 
perlatiim. Since that time it has never been reported from 
any other place ; but now I have received some large, 
flat, dark brown scales on orange leaves from Villa 
Encarnacion, Paraguay, collected by Mr. Schrottky, and 
they are this very same L. perlatum.^ This is only one 
new case to be added to the many already known of scale 
insects being transported from one side of the world to 
the other, evidently by human means. It is to be regretted 
that the British Government, with its numerous tropical 
colonies and excellent botanical gardens, has not done 
something to make known the scale insects within its 
domains. It is true that Mr. E. E. Green, the Govern- 
ment entomologist of Ceylon, is bringing out a magnificent 
work on the scale insects of that island ; but he finds in- 
.sufficient support, and it is divulging no secret to say 
that the publication of this useful book will involve him 
in very serious financial loss. There is no properly 
classified national collection of scale insects (the only good 
collection in England is that of Mr. Newstead at Liver- 
pool), and we are still totally ignorant of the coccid fauna 
of many colonies. The reasons for regretting this con- 
dition of affairs are mainly two : — (i) because in ignorance 
pests of this group are continually being carried to new 
regions, where they are liable to become destructive ; and 
(2) because man is so mixing up the distribution of these 
insects that every year makes it more difficult to ascertain 
their natural habitats. Having regard for the experiences 
of the past, it is surely safe to say that the annual 
expenditure of a few hundred pounds in the investigation 
of these pests would be far more than repaid In economic 
as well as scientific gains. T. D. A. Cockerell. 

University of Colorado, U.S.A., August 10. 


A Parasite of the House-fly. 

I SHOULD like to direct attention to an interesting 
parasite of the house-fly which is in this district extremely 
abundant this summer. The creature is, as a rule, very 
hard to find, and many thousands of flies may be caught 
in ordinary seasons without a single parasite being found 
upon them. The animal in question is one of the Pseudo- 
Scorpionides (? Chelifer), easily recognisable by its pair 
of long chelm, and I should be glad if any of your readers 
would inform me to what genus it belongs and whether 
it is equally abundant this year in other places. 

Eton, August 19. M. D, Hill. 

1 In my original description,^ it is stated that the skin is not reticulated. 
The new material shows that it is minutely reticulated or tessellate in the 
middle, of the, back. The antennsEi, described as 8-jointed, vary to /-jointed, 
with the foatrth joint longestj, but the third nearly as long. 
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:^^lORE LIGHT ON ANCIENT BRITAIN.^ 

T T is gratifying, and at the same time puzzling, to 
find that the antiquities discovered in part of 
a single countv can provide material for two such 
voluminous works as Canon Green welTs “ British 
Barrows ” of 1877 and the record of Mr. Mortimer’s 
researches, now issued with the assistance of Mr. 
Sheppard, the energetic curator of the Hull 
Municipal Museum. The district investigated lies 
between York and Bridlington, and teems with relics 
of the past, most of the barrows, or burial mounds, 
dating from the Bronze Age, but two or three 
cemeteries containing Anglo-Saxon graves at least a 
thousand years later. The excavations in which the 
author has been concerned for so many years are 
well described; but those without special knowledge 
of the period will turn with most satisfaction to the 
introduction, where, with the aid of copious extracts 
from the earlier work already mentioned, some in- 
teresting generalisations are made from the data fur- 
nished by the spade. Evidence is brought forward 
in favour of cannibalism among the ancient Britons, 
a practice that has been suspected for some time; 
and human sacrifice, perhaps also suttee, seems to 
have been indulged in at the burial of an important 
personage. In some barrows there were signs that 
a circular hut or a pit-dwelling had been used as a 
sepulchre, the walls and roof being throwm down 
over the body ; and the author’s suggestion as to the 


Fig. I. — Section of Round Barrow, Aldro, E.R. Yorks. 

origin of the incomplete ring formed by stones or 
a trench round many burials of the period is cer- 
tainly plausible. In his own words, “ these rings are 
probably marks of taboo or enclosures which were 
made at the beginning of the ceremony to mark off 
and protect the sacred spot in which the ceremony 
and interment were afterwards to be conducted, and 
the break in the circle had no other significance than 
to serve as a place of ingress and egress during the 
performance of the obsequies.” 

It is interesting to have existing evidence as to 
the sepulchral pottery confirmed by further dis- 
coveries. With a few very doubtful exceptions the 
so-called drinking-cup ” is never found with cal- 
cined human bones, and generally accompanies the 
primary, or at least one^’of the earliest burials, in 
the mound or the grave beneath it. Of the “ food- 
vessels,” 43 were found with cremations and 119 with 
unbumt skeletons; and these figures agree writh 
Canon Green well’s, giving a proportion of about 
one to three. Though occasionally found on the top 
of calcined bones, the cinerary urns, as their name 
implies, were generally used to contain the ashes of 
the dead, and “ incense-cups ” are invariably asso- 
ciated with the rite of cremation, though xve must 
contest the statement that the latter vessels are also 

Years' Kesepcbes m British and Saxon Burial Mounds of East 
1 I*^»istrated by Agnes Mortimer. Pp. 

lxxxvi+ 452 - (Hull ; A. Brown and Sons, Ltd., 1905O ^ 
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found In Scandinavia, Germany, France, and even 
the Troad. 

The intricacies of the text are considerably simpli- 
fied by numerous diagrams, giving the plan and 
vertical section of the barrow under examination, 
and a specimen is here reproduced to show how it is 
possible to read the history of a burial mound. One 
in the Aldro group measuring 84 feet in diaineter 
and 5 feet in height was excavated in t866 . The 
clay and soil forming the 

upper part is marked A, — I 

while B is a boat-shaped V. 1 

mass of clay and soil below 
it, c being the chalk filling 
of the inner mound and 
grave below the original 
surface-level ew. Nos. i-S 
are interments of children 
and adults in a pit cut rather 
deeper than usual in the 
chalk rock; but they were' 
not all complete skeletons, 

No. 7, for instance, being a 
heap containing a “ drink- 
ing-cup ” in 48 pieces, frag- 
ments of six human lower- 
jaws, and a number of sm<'ill 
bones packed in an adult 
calvarium. Whether con- 
temporary or not, these 
burials had been surmounted 
by a dome of chalk which 
was cut into for another 
burial at some later daU‘ 
and subsequently covered 
with the outer mound. 

Of the succeeding Early 
Age of iron remains are few 
in this particular district, 
though abundant a f(‘w 
miles further north; but one 
burial of importanc(‘ must bo 
noted. The swords here 
illustrated were found with 
a skeleton, and bi‘Iong to 
two distinct typi‘s; th(‘ 
longer is of usual dimen- 
sions and has the charactia*- 
istic curved scabbard-mouth 
and the chape of the middle 
period of La T^nc, while the 
shorter sword is the only 
one of the kind known to 
have been found in this 
country, and with similar 
examples from France and 
Switzerland may date from 
about 100 B.c. The human _ 

head between the branches 
of the pommel is evolved 11. 

from the knob that appears 1 

in that position on certain 

short swords from the Hall- p,,;, a.-Early British Swords, 
Statt cemetery. &c., North. Grimston, K.R. 

The Anglo-Saxon ceme- Yorks, 
teries contain unburnt 

bodies of which the orientation is instructive, while 
many excellent brooches and other relics have been 
recovered. These and the vast Bronze Age series 
have been amply and creditably illustrated, but, un- 
gallant as it may appear, a protest must be lodged 
against^ the frontispiece, which gives a totally false 
impression of the Grimthorpe sword. In a work 
containing so many references misSprints are excus- 
able, but some are irritating; thus, Inverary (p. 361) 
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should be Inverury, and the next page has a cruel 
mutilation of Le Gros Guignon, while the reference 
to Archaeological Journal on the page before should 
be to the York volume (184S). 

Following an excellent example, Mr. Mortimer 
furnishes relic-tables with all necessary details at the 
end of the volume, together with a copious index. 
Comparison with Canon Green welPs table shows a 
very large proportion of primary interments, there 
being in one case as many as seventeen, to three 
secondary; but in a matter of this kind different 
conclusions might be drawn from the same data. 
Altogether the work is most welcome as a fund of 
material for more general treatment, and should 
encourage the study and publication of prehistoric 
finds in England. 


THE FORTHCOMING TOTAL SOLAR 
ECLIPSE, 

B y the time that Nature appears next week, the 
total solar eclipse of August 30 will have become 
an event of the past, and we hope then to be in a 
position to announce that the careful preparations, 
which have occupied the minds of astronomers for so 
many months past, have been crowned with success. 
Since the appearance of Dr. Lockyer’s article con- 
cerning the eclipse, in our issue of February 23, 
several important modifications in the proposed 
arrangements have been made, but most of the eclipse 
observers are now at their stations erecting or adjust- 
ing their instruments for the final scene on Wednes- 
day next. How much depends on the nicety of these 
adjustments can only be understood by those in- 
timately concerned ; but when it is recalled that since 
the general introduction of photographic methods 
into eclipse work the sun has only been eclipsed for 
about half an hour, that the duration of totality in the 
coming event exceeds 3! minutes, and that no’ favour- 
able opportunity will occur again until 1912, when 
totality will only last for about 60 seconds, some idea 
may be obtained of the anxiety of those observers 
who are fortunate enough to take an active part in 
next Wednesday’s observations. 

Subjoined to this article is a letter from Dr. 
W. J. S. Lockyer describing the preliminary oper- 
ations of the eclipse expedition of the Solar Physics 
Observatory, under the personal direction of Sir 
Norman Lockyer, K.C.B, When all arrangements 
for this expedition were nearly completed, but before 
Sir Norman Lockyer left England, it was decided 
by the French Government, in quite a friendly spirit, 
that the presence of a foreign man-of-war in Philippe- 
ville harbour was not desirable at the present time; 
therefore arrangements were made with the Spanish 
authorities, who rendered such valuable help to the 
similar expedition in 1900, for the party to go to 
Palma. ^ Some of the work contemplated at Palma 
is described by Dr. Lockyer in his letter. 

Some novel observations will be made by other 
observers. In a recent communication *to the 
British Astronomical Association Mr. C. E. Stromeyer 
pointed out that geodesy might be assisted by an 
accurate determination ’of the path of totality. 
This path has been computed on the assumption 
that the earth has a certain form, and if the 
computed values are found to be incorrect, the 
errors in the assumption might be discovered. 
Another valuable suggestion was made in a letter 
from Dr. Johnstone Stoney which appeared in these 
columns on July 13, wherein the writer pointed out 
that the planet Mercury will be very near to a line 
joining the earth and’ the sun, and will therefore 
present a very thin crescent to the observer’s view. 
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If Mercury has an atmosphere, the horns of the 
crescent should appear prolonged by atmospheric re- 
fraction, and a careful observer, suitably equipped, 
should be able to detect the prolongation, and possibly 
to observe the spectrum of the tips. 

M. Touchet suggests that the moon might be 
observed, both before the first and after the fourth 
contacts, projected on the brighter portions of the 
lower corona, by an observer employing a suitable 
dark glass with a small telescope. 

In a brochure recently received from Senor Horacio 
Bentabol, of Madrid, the author makes a number of 
suggestions to eclipse observers by which the exist- 
ence of a lunar atmosphere might be detected. 
Among other matters he suggests that delicate 
thermometric observations made for some hours before 
and after the eclipse might exhibit a heat-absorption 
effect due to the interposition of the lunar atmo- 
sphere, between the sun and the observer, before the 
actual body of the moon was interposed. Solar radi- 
ation observations might also exhibit the same effect. 
Photometric obseivations of the illumination of the 
sk}’ might show an analogous absorption of light, 
due to the lunar atmosphere. Exact determinations 
of the solar diameter would, if the moon possesses 
an atmosphere, probably show the results of the re- 
fraction due to that atmosphere. The apparent 
hourly movement of the sun should become modified, 
as the lunar atmosphere is interposed, for the same 
reason. Many other points whereby the existence of 
such an atmosphere might be tested are given by 
Senor Bentabol. 

As recently mentioned in these columns, French 
astronomy will be well represented at the various 
stations, whilst American astronomers have journeyed 
to a number of widely separated stations. Three 
expeditions have been sent from the Lick Observatory 
to Labrador, Spain, and Egypt respectively. At 
each station a search is to be made for an intra- 
Mercurlal planet, and large-scale coronagraphs of 
exactly similar construction are to be employed. 
Should any actual movements take place in the corona 
during the two and a half hours which elapse between 
totalit}’ at Labrador and at Assouan, the photographs 
obtained at these respective stations should show it. 

The Canadian Government has dispatched an 
expedition to Labrador, and has officially invited 
Mr. and Mrs. E. W. Maunder to accompany the 
same. Mrs. Maunder will employ a coronagraph 
exactly similar to that which Prof. Turner is using 
in Egypt. 

The details concerning the regions crossed by the 
eclipse track, and the times of totality, &c., have 
already been given in many places, but the subjoined 
table giving the times and magnitude of the greatest 
phase in these islands may be of interest : — . 



Eclipse begins 
d. h. rn. 

Greatest eclipse 
d. h. m. 

Eclipse ends 
d. h. m. 

Mae, 

Green 'vich 

29 23 49 . 

.. 30 I 4 - 

30 2 15 .. 

. 0*786 

Edin>>urgh 

29 23 44 ■ 

.. 30 0 S5 - 

. 30 2 4 .. 

. 0724 

Dublin ... 

29 23 39 . 

.. 30 0 S3 

• 30 2 5 .. 

. 0*799 


In the above table, which is taken from the Com- 
panion to the Observatory, the times are Greenwich 
Mean Time, which is reckoned from the previous 
mean noon, and the magnitude is given with the 
sun’s whole diameter as unity. 


The Solar Physics Observatory Eclipse Expedition, 

Palma, August 18. 

We have now been at Palma a week to-day, and 
are all thoroughly settled down, not only at the 
very excellent hotel in which we are located, but at 
the eclipse camp, which lies about a mile towards 
the north-west. We are a large party. There are 
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150 volunteers from H.M.S, Venus, including" the 
captain and all the officers, and we ourselves total 
six, namely, Sir Norman Lockyer, Mr. C. P. 
Butler and myself, and three volunteer observers, 
Lady Lockyer, Mr. Howard Payn, and Mr. Frank 
McClean. 

We arrived here on the morning of August lo, 
having transhipped at Gibraltar to H.M.S. Venus 
about noon on August 8. The arrangements for 
transferring the no packing cases from ship to ship 
were all that could be desired, an Admiralty lighter 
and tug being in readiness on our arrival. By five 
o’clock in the afternoon we were steaming away 
towards our destination, leaving behind us that great 
pile of rock, which eventually became a dim speck 
on the horizon. 

Needless to say, the conversations in the captain’s 
cabin, in the wardroom, and in many other parts of 
the ship were concentrated on eclipse matters, and 
this culminated in a lecture which I was requested to 
give to the whole available ship’s company. The 
keenness displayed was universal, and the following 
day volunteers were called for to assist in the work 
for the eclipse, and, as I have previously mentioned, 
they now total 150. The same evening Sir Norman 
Lockyer gave a lecture, which increased, if possible, 
^the keenness previously displayed. 

On our arrival at Palma, which, by the way, is 
situated in a beautiful bay wdth an excellent 
anchorage, the ship was boarded by numerous officials 
after the customary salutes had been exchanged 
between the ship and the fort. Amongst those who 
came on board was our friend Mr. Howard Payn, 
who had preceded us in order to fix on a suitable 
site for our camp, to arrange for local labour and 
material, and to smooth things generally for us. 
The very admirable way in which this difficult and 
delicate task was accomplished by him in conjunction 
with Mr. Roberts, the British Consul at Barcelona, 
could not be surpassed, and all the members of the 
expedition are unanimous in singing their praises. 
For the expedition to Spain in 1900 Mr. Payn 
rendered a similar service, and on that occasion the 
arrangements he made were all that could be desired. 

On the afternoon of our arrival at Palma, Sir 
Norman Lockyer and Captain Eyres, in the company 
of the British Vice-Consul, Mr. Bosch, paid some 
official visits, and afterwards the site selected by Mr. 
Payn was visited. This site is an ideal spot for a 
large eclipse camp, being sufficiently close to a land- 
ing stage for boats, walled in, and perfectly open for 
astronomical observations in all directions. The 
ground, which is private property, has been kindly 
lent by the owner for the purposes of the eclipse 
observations, and the members of the expedition are 
extremely grateful for the use of such an admirable 
camping' locality. 

Indeed, kindness itself has been displayed in every 
direction. All the authorities of the island have laiS 
themselves out to supply anything that is required, 
and already these offers have been accepted in several 
ways. 

* On the early morning of August ii work at the 
&mp began in earnest. The tents, loaned to us by 
the Wa^ Office, were taken ashore and erected, and 
later in the day the packing cases were landed and 
'Carried by carts to the. ground. Parties from the ship 
soon began to be iicquainted with the contents of the 
cases they had so delicately handled, and by the even- 
ing the large wooden structure composing the dark 
room and the camera end of the prismatic reflector, 
and also the sid^ostats and coelostat huts, were 
nearly all erected and covered. While this work was 
in progress, meridian lines were being pegged out 
and the positions for the concrete pillars fixed. 
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The erection of the piers for the instruments com- 
menced on the following day, and so soon as these 
were completed the instruments which were to be 
placed on them were put together and set up. 

At the time of writing (August iS, 10 p.m.) great 
progress has been made ; most of the instruments arc 
nearly erected, some are in approximate adjustment, 
while’ they are now all under canvas, the coverings 
having been set up in truly nautical style. 

To gain some idea of the work undertaken, it may 
be mentioned that the larger instruments include a 
prismatic reflector of 76 feet focal length, a 6-inch 
three-prism prismatic camera, two coronagraphs (one 
i6 feet focal length) and an objective grating camera 
worked in connection with one coelostat, a triple 
camera of 3-inch aperture and 12 feet focal length 
for photographing the eclipsed sun in colours, and a 
3^-inch coronagraph worked equatorially. Already 
each instrument has a party from the ship to assis't 
in working it efficiently, and these are daily in the 
camp to render aid when necessary. 

In addition to the above-mentioned assistants for 
the instruments, there are several other pieces of 
work which are being taken in hand. Thus the disc 
party has already erected discs of various sizes on 
imposing structures on the east side of the ground. 
Further, there are groups of observers for sketching 
the corona without discs, making star observations, 
recording the colours of the corona and landscape, 
observing the shadow-bands and sweep of the shadow, 
making meteorological dbservations, &c. 

These and other parties are daily being drilled to 
render them as efficient as possible, and there is every 
hope that eclipse day will find them skilled and 
accurate observers. 

We are, however, rather doubtful as to the kind of 
weather that will be experienced here on the eventful 
day. So far, the chances have been in our favour, 
but partially clouded skies arc more common than one 
would like to see. A sharp thunderstorm broke over 
the town on the early morning of x\ugust 17, and 
rain fell in torrents. Fortunately there was no wind, 
and no damage was done. Those acquainted with 
the local weather conditions cheer us up by forecast- 
ing fine weather, but clouds are far more frequent 
than one would wish them, and the prospects are not 
nearly so good as they were in India in 1898 or 
Spain in 1900. In less than a fortnight’s time our 
fate will be sealed. 

In addition to our party, numerous other observers 
of different nationalities are taking or have taken 
up their stations in the neighbourhood of the town. 

William J. S. Lockyer. 


FIRST INTERNATIONAL CONGRESS OF 
ANATOMISTS. 

'T'HE first meeting of the Congres fed^ratif inter- 
^ national d ’Anatomic was held in Geneva, and 
commenced on the morning of Sunday, August 6, by 
the opening of an exhibition of specimens and ap- 
pliances illustrating recent progress in anatomy. 
The congress closed on the evening of Thursday, 
August 10, when three hundred members and ad- 
herents of the congress were entertained by the city 
of Geneva to an official banquet. The congress re- 
presented a conjoint meeting of the five leading 
anatomical societies — the Anatomical Society of 
Great Britain and Ireland, Anatomische Gesellschaft, 
Association des Anatomistes, Association of 
American Anatomists, and the Unione Zooligica 
Italiana, Almost every country was represented. 
Switzerland itself contributed more than 100 members, 
■France 66, Germany and Austria 36, Great Britain 
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and Colonies 23, Italy ii, America 3, and other 
countries 16. The largest contributors to the pro- 
ceedings of the congress, however, were the Germans ; 
out of a total of 117 communications, 32 were made 
by them, 31 by the French, 18 by the British, 15 by 
the Swiss, 8 by Italians, 5 by Swedes, and 2 by 
Americans. 

From every point of view the congress was a suc- 
cess. Anatomy is peculiarly susceptible of inter- 
national treatment, the subjects for description and 
discussion being concrete and capable of direct demon- 
stration. The language difficulty certainly hindered 
a free discussion on more than one occasion ; for in- 
stance, on the second day, a speaker, ^ after 
giving his communication in French,^ listened 
most attentively to a vigorous criticism in 
German, and, bowing profoundly, replied, Je ne 
comprends pas Tallemand.” With an agenda list 
overloaded with 117 communications, there was a 
grave risk of disorganisation. Thanks to the corn- 
plete arrangements made by the cpmmittee of organi- 
sation, presided over by Prof. A. £lternod, of Geneva, 
and to the perfect arrangement of business by the pre- 
sident of the secretariat, Prof, von Bardeleben, the 
proceedings of the congress made an even and steady 
progress. The success of the congress must also be 
ascribed to Prof. Nicholas, of Nancy, secretary of the 
French society; English members were indebted to 
Prof. Symington, president of the British society, 
and to Dr. Christopher Addison, its secretary. Each 
day’s work was divided into two parts; the morning 
was devoted to papers, ten minutes being allowed for 
each communication, and three minutes to any mem- 
ber who wished to criticise; the afternoon was set 
aside for exhibition of new specimens and demonstra- 
tions of the material on which the communications of 
the morning were based, and this was by far the 
most instructive and profitable part of the day’s work. 
The Swiss cow-bell, employed by the president of 
each day’s proceedings (for the president of each 
society acted in turn as chairman) to warn the speaker 
that he had reached the limit of his allotted time, 
bound the members of the congress by a common 
sense of humour and materially aided the success of 
the meeting. In spite of the entente cordiale, the 
British anatomists associated more closely with the 
German than with the French members of the con- 
gress — an association determined, for the greater 
part, by the fact that the Germans were the superior 
linguists. 

With so extensive a programme, it is impossible in 
a report such as this to do more than note the more 
outstanding communications. Making every allow- 
ance for prejudice of race, the first place, both in im- 
portance of results and excellence of technique, must 
be assigned to the contributions made by Prof. J. T. 
Wilson, of Sydney University, who placed before the 
congress the results of a prolonged investigation into 
the developmental history of ornithorhynchus 
made by his colleague and collaborator, J, P. 
Hill, and by himself. With the material now 
at their command they will be able- to write a 
full and precise account of the development of 
the monotremes and throw a great deal of light on 
mammalian morphology. The photograph of an 
ornithorhynchus egg, in the eight blastomere stage, 
was showm. Most remarkable of all were the 
specimens and photographs showing the early de- 
velopmental phases of the central nervous system. 
The medullary plates, instead of folding over at an 
early date to form the neural tube as in mammals 
generally, remain exposed on the surface of the 
embryo and thus give a superb opportunity of study- 
ing &e processes of segmentation and differentiation 
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of the central nervuus system. The cephalic part of 
the central nervous system is seen at first not to be 
differentiated into three parts, viz., hind-, mid-, and 
fore-brain, but into two, a hind part, or archen- 
cephalon, and a fore part, or deuterencephalon, under 
which the notochord terminates. The archencephalon 
shows four or five sharply demarcated neuromeres in 
front of the neuromere connected with the facial 
nerve (prefacial neuromeres), but Prof. Wilson de- 
tects in some of them traces of a subdivision. There 
are three post-facial neuromeres. By using em- 
bryos of Perameles and Dasyurus to supply blanks 
in the ornithorhynchus series, Wilson and Hill were 
able to show that the neural crest forms at first a 
continuous hem on the lateral margins of the medul- 
lary plates. That part of the neural crest correspond- 
ing to the prefacial neuromeres undergoes, relatively 
to the rest of the neural system, an enormous growth 
forming a plate of cells which was mistaken by 
Selenka in other marsupial embryos for a mass of 
mesoblast. The neural crest connected with the 
facial segment forms the acoustic ganglion ; that 
with the post-facial neuromeres the glosso-vagal 
ganglion, the rest of the crest becoming differen- 
tiated into spinal ganglia. 

It is within the memory of even the younger 
zoologists that ornithorhynchus was regarded at one 
time as a toothless mammal; then came the dis- 
covery by Poulton and by Stewart that teeth were 
present but remained embedded in the gums. Prof. 
Wilson was able to demonstrate in his series of em- 
bryos the presence of two dentitions — ^the develop- 
ment and absorption of a milk dentition and the 
formation of a permanent ^dentition — that discovered 
by Poulton and Stewart. Thus ornithorhynchus, so 
far as its dentition is concerned, takes its place with 
diphyodont mammals. Further, it was shown that 
each cusp of the permanent molars is preceded by 
a separate milk tooth — a powerful argument in 
favour of the evolution of molar teeth by the con- 
crescence of single-cusped teeth. Photographs were 
.exhibited of a reconstructed model of the skull of a 
foetal ornithorhynchus which shows many aberrant 
and puzzling features. Other conMbutions to the 
embryology of monotremes were made by Prof. 
Keibel, of Freiburg (models showing the develop- 
ment of the urogenital apparatus of echidna), and 
to the embryology of marsupials by Dr. Fiir 
Bresslau, of Strassburg (preparations showing the 
development of the pouch of Didelphys marstipialis). 

Two papers on the agenda list, one by Prof, von 
Bardeleben, of Jena, entitled, “ Die Homologie des 
Unterkiefers in der Wirbeltierreihe,” the other by 
Prof. Gaupp, of Freiburg, ** Die Nicht-Homologie 
des Unterkiefers in der Wirbeltierreihe, ” brought 
again into prominence that much-debated problem — 
the origin and nature of the mammalian lower jaw, 
Bardeleben maintained that the lower jaw of a 
mammal was strictly the same structure as that of a 
reptile, and produced, as evidence of his contention, 
mandibles of marsupials and of human foetuses in 
which there could be traced lines somewhat similar 
to the sutural lines to be seen in the reptiliaa 
mandible. Prof, Gaupp’s paper was a clear and 
vigorous denial of Bardeleben ’s contentions. In 
Gaupp’s opinion the temporo-maxillar\’' joint of 
mammals was a new joint formed between the 
coronoid process of the reptilian jaw and the 
squamosal, and quite different from the mandibulo- 
quadrate Joint of reptiles. His conclusions were 
largely based on a consideration of the relationship 
of muscles and nerves to these joints. The new 
mammalian joint was formed in the Insertion of the 
pterygoid^us externits, the end tendon of which be- 
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came the interarticular disc, as can be seen in 
echidna. By means of a model he demonstrated 
the manner in which a new joint could be developed 
without leading- to a disturbance of the function of 
mastication, thus leaving the quadrate to fon-n one 
of the auditory ossicles (hammer). It must be ad- 
mitted that Gaupp’s theory explains the embrj^o- 
logical phenomena, and clearly me* with general 
acceptance by the members of the congress. Prof. 
Eugen Fischer, of Freiburg, pointed out that the 
theor}' explained the presence of cartilage which he 
had found in the developing coronoid and condylar 
processes of the jaw in the mole and apes. A model of 
an early developmental stage of the human mandible 
was shown by Dr. Alexander Low, of Aberdeen, 
who also demonstrated a special formation of car- 
tilage, independent of Meckels, in the condylar and 
coronoid processes of the human jaw — facts in favour 
of Gaupp^s hypothesis. In the opinion of the writer 
of this report, this vexed question is not yet settled, 
nor is it likely to be so long as anatomists seek to 
derive the mammalian from the reptilian type of 
mandible. 

Ten communications dealt with the structure or 
development of nerve cells. One of these was a 
paper by Prof. A. Donaggio, of Naples, ‘‘ II reticolo 
neurofibrillare della cellule nervosa del Vertebrata 
(con demostrazione di prepara ti microscopici),’’ which 
revealed the energy and fire which Continental 
anatomists can thro-w into their work. Prof. Ramon 
y Cajal, of Madrid, also brought to the congress 
specimens to demonstrate the direct continuity of the 
neuro-fibrillar network of the nerve cell with the den- 
drites on the one hand and the axon on the other. 
He had placed his microscopes and specimens on a 
window-ledge of a passage leading to the laboratory 
where Donaggio gave an enthusiastic demonstration 
to an intent circle of listeners. Cajal suddenly joined 
the circle and gave a direct contradiction to some 
statement of Donaggio. A lively scene followed; 
Cajal fetched his microscopes and specimens one by 
one from the passage and placed them impetuously 
before Donaggio. It was hard to ascertain the exact 
point in dispute, but it w^as subsequently discovered 
that it was a matter of thickness of section, Cajal 
maintaining that Donaggio ^s sections were too thin 
to demonstrate the relations of the neuro-fibrillar net- 
work of the nerve cell, while, of course, Donaggio 
regarded those of his opponent as too thick. The 
dispute was amicably settled by the discovery that 
both meant the same thing, namely, that the neuro- 
fibrillar network of the nerve cell was directly con- 
tinuous with dendrites and axon. 

The question of the development and regeneration 
of nerv’-e cells again came up for discussion. Dr. 
John Cameron showed excellent photomicrographs 
of the ^ developing optic and spinal nerve fibres in 
amphibians and birds which he believed to be both 
of central and peripheral origin. Optic fibres he 
regarded as direct prolongations from the nuclei of 
the retinal ganglion cells. Specimens were shown 
by Dr. Alfred Kohn, of Prague, demonstrating that 
cells which go to the formation of a nerve, both 
fibre and sheath, are derived from the central nervous 
sj^stem — histological confirmation of Harrison’s 
clever experiment. Prof. Barfurth, of Rostock, pro- 
duced the results of experiments on regeneration of 
r^rve fibres made by C. F. Walter, and concluded 
that the axis cylinders could be produced by the 
cells of the nerve sheath. 

Dr. George Streeter exhibited a series of models 
showing the development of the acoustic ganglion in 
human embryos. The cochlear ganglion is separated 
from the vestibular ganglion during development, 
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and the association of the cochlear nerve with 
the nerve to the posterior ampulla is merely 
fortuitous ; Dr. Giuseppe Levi, of Florence, gave 
an account of the various forms of cells found in the 
ganglia of the spinal nerves in developing pigeons. 
In another communication this author showed that 
ganglion cells vary in size with the size of the 
animal in vrhich they occur; other cells are not 
affected by the size of the animal. Dr. E, B. 
Jamieson exhibited an excellent series of dissections 
of the brain, showing how various nerve tracts, 
usually seen only in section, can be demonstrated in 
their complete extent by means of scalpel and forceps. 

Several contributions were made to our knowledge 
of blood corpuscles. Dr. T. H. Bryce gave an ac- 
count of the development of the thymus gland in 
Lepidosiren, and showed that leucocytes were pre- 
sent before this gland was developed, and that, 
therefore, Beard’s theory of the thymus being the 
primary source of leucocytes could not be entertained. 
VVeidenreich, of Strassburg, traced the origin of all 
forms of white blood corpuscles from a common 
mononuclear cell, which was similar to, if not iden- 
tical with, connective tissue corpuscles. With this 
conclusion Dr. Bryce agreed. Prof. Jolly, of Paris, 
described the formation of the mammalian red blood 
corpuscle by the gradual absorption and disappear- 
ance of the nucleus, not by an extrusion as is usually 
supposed. A research into the changes in the 
thymus gland which take place with age led Prof. 
Hammar, of Upsala, to conclude that the lymphoid 
tissue of that gland reached its maximum development 
in the years of puberty. iVnalogous results were ob- 
tained by Dr. R. J. A. Berry and Dr. Lack, of Edin- 
burgh, regarding the development of the lymphoid 
tissue of the vermiform appendix. Using the average 
number of lymphoid follicles seen in sections of the 
appendix as an index of the development of the 
lymphoid tissue, they concluded that the maximum 
number (7) was found about the twentieth year, every 
subsequent decade leading to a decrease in the num- 
ber of follicles. 

Very few of the papers dealt with the naked-eye 
structure of the human body, or had a direct bearing 
on the problems which interest the surgeon or 
clinician — a very remarkable fact when one con- 
siders that the vast majority of the members of the 
congress are teachers of medical students. To this 
limited group of communications may be assigned 
the paper by Prof. Symington on the relations of the 
deeper parts of the brain to the surface and Prof. 
Cunningham’s further observations on the fcrm of 
the stomach, with special reference to hour-glass 
stomach. Papers belonging to this section were 
given by Chaine, Ledouble, Broman, Dclmas, Gilis, 
Steida, and Poirier* 

Contributions to physical anthropology were also 
few in number. Dr. Wright, of Birmingham, dealt 
with the characters of the men buried in the round 
barrows of^ Yorkshire, and found that they were 
identical with the men obtained from prehistoric 
graves in the neighbourhood of Fribourg, Lussane, 
and Berne. Englishmen of to-day are rather longer- 
headed than the men who were buried in the round 
barrows of Yorkshire, a fact which Dr. Wright ex- 
plained by the invasion and intermixture of the long- 
headed Scandinavians with the men of the round bar- 
row age. ^ Prof. Eugen Fischer dealt with the de- 
posit of pigment beneath the conjunctiva. It occurs 
in mammals generally, and in all primates and 
races of men save Europeans, in whom the ' sub- 
conjunctival tissue is free from pigment except under 
certain pathological conditions. 

Some very remarkable specimens— -showing exqui- 
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site technique- — of the maturation stages in the ovum 
of the bat were placed before the congress by Prof, 
van der Stricht. Equally fine specimens, showing 
the manner in which the zona radiata is formed 
round the ripening egg of the rabbit, were shown by 
Regaud and Petitjean, of Lyons University. Their 
specimens showed that the zona radiata of the ovum 
is fibrillar in structure, and that the fibrils are ar- 
ranged in an inner and outer zone. The fibrils are 
formed in the intercellular protoplasm in which 
the cells of the Graafian follicle are embedded. It 
will be thus seen that the zona radiata is not formed 
from, but deposited on, the ovum. Prof, ^lternod, 
of Geneva, dealt with the manner in which the 
human ovum becomes implanted in the uterus, and 
the subdivision of the archenteron into the cavity of 
the amnion, the neurenteric canal and alimentary 
tract. 

If one may judge from the nature of several contri- 
butions to this congress, there is a decided tendency 
to break down the barriers that separate the methods 
of the anatomist from those of the ph5’siologist. 
Three communications dealt with results obtained by 
experiment on living animals. Prof. Sano, of Ant- 
werp, by removing groups of muscles from the 
limbs and studying the subsequent changes in the 
motor cells of the spinal cord, sought to determine 
the position of the various motor centres in the cord. 
Prof. Tricomi, of Messina, used a somewhat similar 
method in investigating the paths of auditory im- 
pulses. 

The members of the congress took part in the dedi- 
cation of a monument to the memory of Prof. Her- 
mann Fol, who set sail from Havre in his yacht, 
I'^Asterj in the spring of 1892 to investigate the fauna 
of the Mediterranean. From the day he sailed until 
now not a single trace has been discovered of ship 
or crew. The members of the congress were lavishly 
entertained by Madame Fol. The congress placed a 
wreath on the bust of the Swiss physiologist 
Servetus, ^ who discovered the pulmonary circulation 
in the sixteenth century, and was burned at the 
stake by Calvin because, so it is said, he denied 
the existence of the Trinity. A wreath was placed 
by the British section of the congress on the spot 
where he was burned, this gracious act being 
prompted by Prof. Dixon, of Trinity College, Dublin. 

The congress was a social as well as a scientific 
success. An invitation from American anatomists to 
meet at Boston in 1907 was declined, as it was felt 
that at least a space of five years should intervene be- 
tween each congress. A permanent committee for 
the organisation of the next congress was formed by 
the nomination of five men, one from each of the five 
affiliated societies. It is intended to bring out a bul- 
letin containing the proceedings and transactions of 
the congress, to which purpose part of the sum 
(11,000 francs) raised by subscription in Geneva to 
meet the expenses of the congress will be devoted. 
When it becomes the turn of London to entertain this 
congress, it will not be found an easy matter to attain 
the standard of hospitality which has been set by 
Geneva. 


PROF. T. R. THALEN. 

TI) Y the death on July 27 at Upsala of Prof. Tobias 
^ Robert Thalen, Sweden has lost one of her most 
eminent physicists and teachers. He conducted in- 
vestigations of great delicacy and value in the field 
of spectrum analysis, and was the assistant of A, J. 
Angstrom in much of his work. He also furnished 
valuable contributions to the knowledge of terrestrial 
magnetism, and devised ingenious methods of search- 
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ing for iron-ore deposits. Boim at Kdping on 
December 28, 1827, he matriculated at the University 
of Upsala in 1849, ''■^"here he graduated as Doctor of 
Philosoph}' in 1854. In 1856 he became lecturer on 
astronomy, and from 1856 to 1859 travelling scholar- 
ships enabled him to study in England, France, and 
Germany. In 1S61 he was appointed assistant pro- 
fessor of physics at Upsala, and from 1869 to 1870 
he was professor of phj^sics at the Stockholm Tech- 
nical School. In 1873 he was appointed professor of 
mechanics at Upsala, and in the following year was 
transferred to the chair of physics. This professor- 
ship he held until 1896. 

The principal memoirs written by him dealt with 
the determination of lines in the solar spectrum 
(i860), researches on the magnetic properties of iron 
(1861), on the Fraunhofer lines (1866), spectrum 
analysis (1866), determination of the wave-lengths of 
metallic lines (1868), terrestrial magnetic -observations 
in Sweden in 1869-71 and 1872-1882, researches on 
the spectra of metalloids (1875), the search for mag- 
netic iron ore deposits (1S77), and on the arc spectrum 
of iron (1885). 

Prof. Thaldn’s researches on the spectra of metals 
and metalloids won for him wide renown, and are 
recognised as classical contributions to spectrum 
analysis. Partly in conjunction with Angstrom and 
partly by himself he produced accurate and elaborate 
maps showing the wave-lengths of the lines in the 
spectra of many elements. He also made a careful 
examination of "the absorption bands of iodine vapour, 
and engaged himself on the difficult problem of de- 
termining and properly assigning the lines in the 
spectra of bodies of the yttrium and cerium groups. 
At the period when these papers appeared, precise 
measurements were needed to settle several funda- 
mental questions in spectrum analysis, and the re- 
searches in which Prof. Thaldn took part were of 
great assistance in this connection. The revised list 
of the lines in the arc spectmm of iron, published in 
a memoir presented to, the Royal Society of Upsala 
in 1885, is still a standard work of reference wherever 
investigations in spectrum analysis are carried on. 

The magnetometer invented by Prof. Thalen for 
searching for magnetic iron ore deposits greatly 
facilitate'd the work of prospecting, and there is not 
a single iron mine of any consequence in Sweden 
where this instrument has not been used. It was 
described in a paper read by Mr. B. H. Brough 
before the Iron and Steel Institute in 1887. In appre- 
ciation of the value of this instrument, in 1S74 the 
Swedish Association of Ironmasters aw-arded Thalen 
a gold medal; and in 1884 he received the Rumford 
medal of the Royal Society for his spectroscopic re- 
searches. He was a member of the Swedish Academy 
of Sciences, and an honorary member of numerous 
scientific societies, both in Sweden and other 
countries. 


THE SOUTH AFRICAN MEETING OF THE 
BRITISH ASSOCIATION. 

T he various sections of the British Association 
met at Cape Town for three days last week, 
when presidential addresses were delivered and re- 
ports and papers were read and discussed. We print 
two more of the presidential addresses this week, and, 
following our usual custom, shall give in subsequent 
numbers other addresses, as well as reports of the 
proceedings of the sections written by members 
attending the meeting in South Africa, It is only 
necessary now, therefore, to refer to matters of 
general interest connected with the meeting. 

On August 17 a special graduation ceremony in 
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honour of the association was held at the City Hall. 
The degree of Doctor of Science was conferred 
upon : — Prof. G. H. Darwin, F.R.S. ; Sir William 
Crookes, F.R.S. ; Sir David Gill, K.C.B., F.R.S. ; 
Prof. Porter, of Montreal; Prof. Davis, of Harvard 
University; Dr, Backlund, director of the Imperial 
Observatory, Pulkowa, Russia; Prof. Bohr, Copen- 
hagen ; Prof. Engler, Berlin ; Prof. Kapteyn, 
Groningen University; Prof. Penck, Vienna; and Dr. 
Sjogren, Stockholm. 

At the conclusion of the ceremony, the Vice- 
Chancellor, Sir John Buchanan, read the following 
telegram from the Prince of Wales, Chancellor of the 
university : — I desire to offer my hearty welcome 
to the members of the British Association who to-day 
receive our honorary degrees. — George, Chancellor.’’ 

The members of the association arrived at Durban 
on Tuesday, and were publicly welcomed in the City 
Hall, the Mayor of Durban, who was in the chair, 
expressing his confidence that the meetings would 
prove beneficial to mankind by widening the bound- 
aries of scientific knowledge and by inculcating a 
deeper interest in scientific research. 

In returning thanks on behalf of the association, 
Prof. Darwin is reported by Reuter to have said : — 

It was exactly seventy years since His Majesty’s ship 
Beagle, engaged in an historical expedition, sighted the 
coast somewhere about the latitude of Natal. At that 
time Durban was only a small village in the interior, 
entirely in the hands of the Zulus. It was a fact not 
hitherto recorded anywhere that his father, who was on 
board the Beagle, was anxious that Captain Fitzroy should 
put him ashore in order that he might make his way 
on foot or on horseback, or as best he could, to Cape 
Town. But it came on to blow, and the Beagle was 
unable to send a boat ashore. He felt that the chances 
which his father had of reaching Cape Town alive were 
so slight that he might say his presence on the platform 
that day was the result of a puff of wind. 

The annual report of the council for the year 
1904-5 was presented to the general committee at 
Cape Town on August 15. It is devoted chiefly 
to a statement of what action has been taken in 
connection with a resolution from the committee of 
the section of mathematics and physics expressing 
the opinion that the organisation of a Central Meteor- 
ological Department for the British Empire would be 
of the highest benefit to the progress of meteorological 
science and its application to the economic problems 
of the various colonies and dependencies. The re- 
solution was referred to a committee consisting of 
Dr. A. Buchan, Dr. H. R. Mill, Dr. Shaw, and the 
general officers, to consider and report thereon to 
the council; and the memorandum drawn up by the 
committee and approved by the council on March 
IS abridged below: — 


There is at present no provision for the systematic treat- 
ment of the meteorology of the British dominions. Observ- 
ations t>f various kinds are made in nearly all the BritisI 
colonies and dependencies, and sumrparies of these observ- 
ations are generally included in the respective officia: 
;^bhcations. India, Ceylon, Canada, the several States 0: 
Australia, New Zealand, Mauritius, the Cape of Gooc 
Transvaal have organised meteorolo^ca 
estaDlishni^ts and issue regular meteorological publi 
Information with regard to the meteorology o 
colonies and protectorates is to be found ii 
th^lne-books of the several dominions. 

There is np provision for the coordination of the method) 
of obse^ing^ instruments employed, or the presentatioi 
of results. The want of a satisfactory system of coordin 
^jng the observations from the several dominions is t< 
m «eplor^ from two points of view—the economic an< 
the scientific. 

facilities should be given for the compariso] 
the climatic features of the regions available for settle 
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ment and the conditions which affect various industries. 
At present it is possible to obtain a certain amount of 
information for an individual colony by reference to 
colonial Blue-books, but the data are of very different 
orders of completeness ; and to ascertain in which colonies 
specified climatic conditions are to be found would be a 
labour of such difficulty as to be practically prohibitive. 
The Board of Trade publish a certain number of tables of 
meteorological results among their colonial statistics, but 
something of a more comprehensive character is required. 
From the scientific point of view the regular issue of the 
meteorological data for the British colonies in a published 
and easily accessible form is urgently desired by meteor- 
ologists of all countries. 

But there is another aspect from which the scientific 
treatment of meteorological data must be regarded as 
having an important bearing upon the economic interests 
of remote parts of the Empire. Sir John Eliot, in his 
address to the British Association meeting at Cambridge, 
pointed out how the study of the meteorological conditions 
of the Indian Ocean and the bordering countries had been 
already applied to problems affecting the economic con- 
ditions of India as depending upon the variation of the 
• monsoon rainfall, and he gave reasons for believing that 
the further prosecution of the inquiry promises valuable 
results for India, Australia, South and East Africa, and 
other countries bordering on the Indian Ocean if provision 
were made for dealing with the meteorological problem in 
a comprehensive manner with reference to the Indian 
Ocean as a whole. 

Similar reasoning may be held to 'apply also to other 
oceanic areas, in or on the border of which British colonies 
are situated. In this connection it should, perhaps, be 
mentioned that the control of the meteorological organisa- 
tion of the British West Indies is already passing into 
the hands of the United States. As a result of Sir John 
Eliot’s representation, the attention of the council of the 
British Association has been directed to the advantages 
likely to accrue from the organised study of the meteor- 
ological problems affecting various groups of British 
dominions. 

It has been further pointed out that such organised 
study can be most effectively secured by the establishment 
of a central institution devoted to these objects. Such 
an institution ought to be in close connection with the 
Meteorological Office, which is itself in regular corre- 
spondence with the meteorological organisations , of .foreign 
countries as well as those of the self-governing colonies^ 
The meteorology of the ocean has been an essential part 
of the work of the office from its establishment in 1854, 
and oceanic data must necessarily be appealed to for the 
effective study of the meteorology of the neighbouring 
land areas. 

By way of summary, the objects of the suggested insti- 
tution may be briefly stated to be ; — 

(1) To give any information that may be required to 
the Governments or other authorities of the British 
dominions as to instruments and methods to be adopted 
for an effective system of meteorological observations. 

(2) To compile and publish periodical reports upon the 
climatic conditions of the various parts of the Empire upon 
a comparable plan. To form an accessible depository of 
information upon matters . concerning the climates of the 
whole Empire, and to afford information upon those sub- 
jects to inquirers, 

(3) To provide a scientific staff for the study of the 
general meteorological conditions which affect the weather 
in the various British dominions, and in particular to 
promote the formulation of meteorological laws, and to 
apply them to explain and ultimately to anticipate the 
occurrences of abnormal seasons. 

A copy of this memorandum was forwarded to the 
Colonial Office, with a covering: letter sug'gesting' that 
the question might be moved by a deputation to the 
Secretary of State. In reply, Mr. Lyttelton said that, 
whilst sympathising with the object which the council 
had in view, he did not think that there would be 
! any advantage in receiving a deputation until ,he was 
in possession of further information on the subject, 
i In satisfaction of this request, the committee drafted 
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another memorandum dealing mainly \vith the object 
numbered 3 in the foregoing summary, because the 
services indicated under numbers i and 2 would* be 
included incidentally in the development of number 3. 
This memorandum is as follows : — 

The idea underlying the proposal is to deal with the 
general meteorological conditions of wider areas than those 
with w-hich the various meteorological offices of the world 
have hitherto been regarded as being primarily concerned. 
The British Meteorological Office does indeed concern itself 
with the meteorology of the oceans from the point of view 
of shipping. In effect, the proposal is to utilise further the 
information already obtained at sea in conjunction with 
land observations for the investigation of the meteorology 
of large ocean areas in relation to that of the adjacent 
land areas, and from the point of view of the land 
population. 

It is known, for example, that the meteorological con- 
ditions of India, Australia, vSouth Africa, East Africa, and 
Egypt stand in close relation to those of the Indian Ocean, 
and the study of these relations promises very important 
results in connection with the prediction of the seasons. 
This investigation requires that the information shall be 
treated in a manner different from that now followed for 
the more immediate purpose of its application to the 
interests of shipping. 

The meteorological phenomena which are regarded as 
demanding careful study, in the first instance, are the 
following : — 

The conditions of favourable and unfavourable seasons 
in India. 

The droughts of Australia and South Africa. 

The conditions of favourable and unfavourable Nile 
floods. 

With those would be associated the relation of the 
weather of the Mediterranean to the Indian cold weather 
anomalies, and the relation of the South Indian anti- 
cyclone to the Antarctic ice. 

The larger part of the necessary land data for the 
investigation of these particular questions can probably be 
found in the publications of the meteorological organ- 
isations of India, Australia, South and East Africa, Egypt, 
Mauritius, Hong Kong, Singapore, or can be furnished 
directly by those organisations. They should be supple- 
mented by observations contributed by certain foreign 
Governments. The marine data would "have to be com- 
piled from the documents collected from ships by the 
meteorological departments of this country and India.’ The 
further development of the collection of observations — more 
especially of marine data — might be necessary, in order to 
complete the investigation. 

The use of the data would be, in the first instance, to 
obtain a survey of the sequence of the more general weather 
changes over the whole region under consideration. The 
first step in the operations therefore would be to consider 
the nature and extent of the data available ior the purposes 
in view, and the form in which they should be compiled 
for study or for publication, 

A corresponding inquiry for the Atlantic Ocean and the 
countries bordering upon, it is equally desirable, and should 
be conducted concurrently in the interests of the British 
Isles and the American and West Indian colonies. 

In order to carry out the proposal, something more than 
what would be generally understood by a moderate 
addition to the staff of the Meteorological Office is 
required. The proposal involves a scientific investigation 
of a very important character which could not be regarded 
as merely an incidental addition to the usual operations 
of the office. A^ man of suitable scientific attainments 
should be responsible for conducting it in consultation with, 
and under the general supervision of, the director of the 
Meteorological Office. It is desirable to mark the nature 
of the qualifications expected in the person to wffiom the 
work is entrusted by giving him the title of assistant 
director, and providing a salary of from 400L to 600Z. a 
year. It should be remembered also that the Meteor- 
ological Office could not find accommodation for the pro- 
posed additional staff without some addition to the space 
at present available. 

It is estimated that the annual cost of the work would 
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be 2000Z., rising in five years to 2500Z., made up as 
follows : — 

£ 

Salaries : Assistant Director 450 to 550 

Scientific assistant, computers 

and clerical staff 1,050 to 1,300 

Publications, printing and stationery ... 300 to 500 

Incidental Expenses, office rent, &c. ... 200 to 150 

The estimate is based on the supposition that the Meteor- 
ological Committee would be willing to undertake the 
general control of the department as a branch of the 
Meteorological Office. 

It may be mentioned that the Government grant to the 
Meteorological Office at present stands at 15,300/. The 
cost of the marine department, as shown in the report of 
the Meteorological Council for 1903-4, is 1366Z., exclusive 
of office expenses, publications, &c. 

The council, in approving- this memorandum, has 
caused it to be conveyed under a covering letter to 
the Secretary of State' for the Colonies. 

SECTION C. 

GEOLOGY. 

. Opening Address by Prof. H. A. Miers, M.A., D.Sc., 
F.R.S., President of the Section. 

In opening the proceedings of Section C in its first visit 
to South Africa, and speaking first on behalf of those 
who are visitors, I think I may justly claim that to no 
Section of the British Association can this visit be more 
interesting or even more exciting than to us ; we enter for 
the first time a country the geological features and history 
of which, and the mineral productions of which, have long 
aroused the keenest interest among European geologists 
and mineralogists. 

We have followed the discoveries and discussions of 
South African writers; we have read your views and have 
become familiar with your terminology ; we have heard 
the reports of those who have visited the country, either 
as travellers or with the special object of investigating 
its geological problems or mineral resources ; and, indeed, 
ever since the Geological Society of London received the 
hi.storic papers of Andrew Geddos Bain, the father of 
South African geology, many of the memoirs of your own 
geologists have been communicated to European societies 
and journals ; we have looked from afar with yearning 
eyes upon this alluring country ; and at length v;e have 
found ourselves upon its shores. 

It has not been given to many of us to see those great 
pioneers of South African geology whose vrork was done 
in the days before amateurs and experts could come out 
for a few w^ceks or months to take a hurried survey of the 
country ; but their enduring labours, which have laid the 
foundation of all subsequent work, are well known to us, 
and it is not necessary for me to do more than mention 
the familiar names of Bain, Wyley, Stoiv, Atherstone, 
Sutherland, and Dunn. Of these only the last named 
survives ; but when one remembers that his maps of North 
Cape Colony and of Orange River Colony have served as 
the basis of the maps now in use, one is reminded how 
recent is the whole history of South African geology, and 
how much was achieved in so short a time by these early 
workers. 

It is exactly one hundred years since John Barro-w wrote 
the concluding words of his Travels in South Africa 
which first directed attention to the geology of this 
country; it is only fifty years since Bain sent home the 
manuscript of the classic papers to which I have already 
alluded. 

Since their days many have been the scientific visitors 
to the country who have remained here for longer or 
shorter periods, whose works have made us familiar with 
its problems and have contributed to their solution ; the- 
names of Cohen, Draper, Exton, Gibson, Green, Gries- 
bach, Passarge, Rubidge, Sawyer, Schenck, and Seeley 
recall some of the most substantial scientific work which 
has been done either by visitors or residents. Several 
others who, without visiting the country, have by their 
researches in Europe helped to unravel the problem of 
South African stratigraphy were enumerated by Dr* 
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Corstorphine in his interesting and exhaustive Presidential 
Address last year. 

If we must regret that we never had the opportunity 
of seeing the great pioneers and the earlier w’orkers, we 
may rejoice that we have been able to meet those who are 
now actively engaged in continuing their labours ; the 
period of cursory visits and fragmentary essays is closing 
and the era of deliberate and systematic surveys is 
beginning; we now look for authoritative information to 
the Cape Survey inaugurated by Dr. Corstorphine in 1895 
and so ably continued by his successor Mr. Rogers ; to 
the Transvaal Survey begun by Dr. Molengraaff in 1897 
and auspiciously revived under Mr. Kynaston ; and to the 
Natal Survey which Mr. Anderson has so successfully 
directed since 1901. I hope that it will not be long before 
there is no part of South Africa outside the direct super- 
vision of a systematic and well-ordered survey. 

There is perhaps some danger lest in a developing 
country, where the commercial possibilities are prominently 
before all eyes, the immense importance of such surveys 
should be overlooked, and lest it should be thought that 
what appears to be purely scientific research may be left 
to take care of itself until the mineral wealth of the 
country has been explored. I cannot enter too emphatic 
a protest against such a view ; how closely the two interests 
are knit together must be apparent to anyone who reflects 
that the nature and sequence of the more northerly form- 
ations which have yielded coal, diamonds, gold, and 
metalliferous deposits can only be studied in the light of 
the more intelligible geology of Cape Colony and Natal. 
It is, moreover, immensely to the advantage of South 
Africa that you have intimately connected with the mining 
industry geologists of such training as Doctors Corstor- 
phine, Molengraaff, and Hatch, who have all gained 
valuable experience upon geological surveys. 

I may now, perhaps, cease to speak merely as a re- 
presentative of the visitors and identify myself more closely 
with the Section as a whole ; for the most gratifying 
feature of this meeting is that it is not merely a visit of 
strangers who are enjoying your hospitality, but that with 
Section C of the British Association is fused Section B 
of the South African Association, so that for the time 
being we are all colleagues ; and even such vexed questions 
as the correlation of the rocks of the Transvaal or of 
Rhodesia with those of the Cape, or the origin of Banket, 
or of Blue Ground, or the extension of the Main Reef 
Series (perhaps it is no longer necessary to include the 
problem of the Dwyka conglomerate) can be discussed ty 
us on the spot as members of the same body inspired by 
the same earnest desire for truth, 

I began these preliminary remarks by asking that I 
might be regarded as the spokesman of the visitors, and 
therefore represented myself as a geologist visiting the 
country for the first time. I must, however, make a frank 
confession. Not only is this my second visit to the country, 
but I have not even any claim to be called a geologist. 
My training and experience have been such that upon 
many of the questions -which must be most interesting 
to this Section I am not competent to form an opinion or 
to appreciate properly the evidence. I must, therefore, 
crave your indulgence if in this Address I refrain from 
discussing any of the problems of surpassing interest which 
naturally engage the attention of those who are occupied 
with the study of South African geology. It would indeed 
be an impertinence for me to do so. 

I venture, however, to hope that the frontier between 
geology and mineralogy is so ill-defined — if indeed a scien- 
tific frontier can be said to exist— that the thoughts and 
occupations of one who has confined himself to the study 
of minerals, and that rather in the laboratory than in 
the field, are not alien to the interests of Section C. 

Experimental Geology. 

A somewhat lamentable aspect of modern science is the 
vast array of unorganised facts which are awaiting co- 
ordination;^ this is too often because they have teen 
amassed without any definite idea of the purpose which 
they may serve ; consequently it may happen that laborious 
observations belonging to one science may fail to attract 
the regard of a neighbouring science merely for want of 
the mutual^acquaintance which would make them service- 
ahie to each other; and in these days of exclusive special- 
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isation the introduction which might lead to a happy 
union is, perhaps, not brought about for years. None 
can be more fully alive to the importance of such an 
alliance than those whose work lies on the borderland 
between difi'erent sciences ; the mineralogist, for example, 
is in contact on the one side with the experimental sciences 
of chemistry and physics, and on the other with geology, 
which has scarcely yet entered the experimental stage. 
He cannot fail to be impressed by the need of the appeal 
to experiment on the geological side of the border, and 
it is perhaps his duty to supply the want so far as lies 
in his power. 

Owing to this very need some of the most difficult 
problems in geology are those concerned with the origin 
of minerals and of the rocks which they compose. One 
need but recall the many theories which have been held 
about the origin of mineral deposits, the filling of metal- 
liferous veins, the local concentration of certain minerals, 
the distribution of various rock types, the existence of 
rock magmas of diverse compositions, and the differenti- 
ation of their constituents. Could the importance and 
difficulty of such problems be better illustrated than in 
South Africa, and by its two most valuable minerals, gold 
and diamond? 

Now all these are problems in which direct appeal may, 
and indeed must, be made to laboratory experiments ; the 
well-defined minerals of which the earth’s crust consists' 
do not, after all, number much more than 800, and of 
these -many have already been manufactured in the labor- 
atory. Speculation upon the origin of rocks and minerals 
should surely be controlled by the results of experiments, 
and equally * should experiment which is to be of service 
to geology be guided by a knowledge of the problems to 
which it is to be applied. It will be my object in the 
present Address to illustrate these principles by examples 
drawn from recent experimental work which can be applied 
to geological problems, and to indicate the course which 
such research is likely to pursue in the immediate future. 

It seems to be sometimes expected of a Presidential 
Address that it should contain a summary of the progress 
of a science during past years, and this is no doubt very 
useful and instructive; but if we are to go forward in our 
scientific work we must not be satisfied, with the patient 
accumulation of details, or content to congratulate our- 
selves upon the number of them which have been amassed. 

I venture to think that it is more profitable to take our 
stand upon the actual work of to-day, and from that 
tower of observation to look forward to the future rather 
than backwards to the past ; to exclaim with the poet — 

“ No, at noonday in the bustle of man’s worktime 
Greet the unseen with a cheer 1 
Bid him forward.*’ 

It would be interesting enough to trace the history 
of the artificial reproduction of minerals, beginning with 
the famous experiment of James Hall ; to follow the lines 
that led to the development of the French School during 
the last half of the nineteenth century ; to dwell on the 
researches of Senarmont, Ebelmen, Daubrde, and Sainte- 
Claire Deville ; to show how the increasing study of petro- 
graphy and the invention of the electric furnace have led 
to renewed activity in the attempts to reproduce igneous 
rocks and the rock-forming minerals ; to discuss the more 
modern experiments of Fouqu6 and L 4 vy, Lagorio, 
Loevinson-Lessing, and Morozewicz ; or to describe the 
manufacture of many an interesting mineral by de Schulten 
and others who are actively prosecuting research of this 
nature, including such sensational achievements as the 
production of the ruby by FrtSmy and of the diamond by 
Moissan. 

Instead, however, of attempting a sui-vey of all that 
has been done, or even of all that is being done in the 
artificial reproduction of minerals, let me adhere to the 
principle that I have laid down, and discuSvS only a few 
of those researches, now being carried on, which promise 
to be most fruitful because- their methods and aims are 
inspired by the discoveries and views of modern chemistry 
and modern physics. - 

Van k Hoff's Work on the Salt Deposits. 

Among such researches the most remarkable are those 
conducted by Prof, van .’t Hoff and his pupils during the 
last eight years upon the Stassfurt salt deposits. These 



August 24, 1905] 


NATURE 


407 


deposits are of enormous extent, more than 1000 feet 
thick, and consist of fairly well-defined layers of various 
sulphates and chlorides of sodium, magnesium, and 
potassium, and their double salts and hydrates. It has 
long been supposed that the minerals have been derived 
from the evaporation of sea-water which contains in solu- 
tion the chlorides of sodium, magnesium, and potassium, 
with sulphate of magnesium and small quantities of 
calcium salts ; and the general sequence of the minerals 
is that of their solubility ; the less soluble sodium chloride 
crystallised out first and is at the bottom, while the very 
soluble magnesium chlorides, having been the last to 
crystallise, occupy the top of the series. But the problem 
is by no means so simple as to be one of mere solubility 
in water ; the rock salt itself persists through the whole 
series, and some of the associations are difficult to explain. 

As is well known, the modern theories of solution mainly 
rest upon the behaviour of dilute solutions from which 
the principles of electrolytic dissociation have been de- 
duced ; but in the case of the concentrated solutions from 
which dissolved substances actually crystallise, very little 
is really known about the liquid itself. A great deal is 
known, howewer, about its equilibrium with the solids 
that separate from it, and the general laws of this equi- 
librium are expressed by the phase-rule deduced from 
mathematical considerations by Willard Gibbs, which 
states how many mechanically separable constituents can 
coexist under varying conditions of equilibrium in a system 
containing a definite number of chemical components. 

A solution saturated with a given substance is one which 
is in equilibrium with that substance when the latter is 
in contact with it in the solid form ; the phase-rule in- 
dicates the number of solids which must be in contact 
with a_ given solution ; the only difficulty in practice is to 
determine the nature of the double salts or distinct hydrates 
that may be formed. 

^ By means of a scries of experiments upon the solu- 
bilities of these salts, either singly or in the presence of 
one another, in order to determine the composition of 
solutions saturated simultaneously "with two or more sub- 
stances, it is possible to obtain a graphic representation 
of all possible solutions containing the salts present in 
sea-water. From this the course of cr3'stallisation of any 
particular solution, for example sea-water, can be pre- 
dicted. 

The general sequence thus theoretically predicted is as 
follows: — (i) Rock salt; (2) Rock salt with the magnesium 
sulphate, epsomite ; (3) Rock salt with the double sulphate 
of potassium and magnesium, leonite ; (4) Rock salt with 
leonite and the potassium chloride, kainite ; (5) Rock salt, 
the magnesium sulphate kieserite, and the double chloride 
of potassium and magnesium, carnallite ; (6) Rock salt, 
kieserite, carnallite, and the magnesium chloride, 
bischoffite. This last combination will persist until all 
the water is evaporated. This is found to be the general 
sequence, not only of the salts obtained on evaporating 
sea-water at 25°, but also of the Stassfurt deposits. 

Up to this point the results have been summarised by 
Dr. E. F. Armstrong in a report presented to the British 
Association in igoi. Since that date the research has been 
prosecuted^ actively by van ’t Hoff and his pupils, and now 
the conditions of equilibrium at 25° have been mapped out, 
not only for the above compounds, but also for the minerals 
thenardite, glaserite, astrakanite, and reichardtite, which 
occur in these deposits. The whole process of crystal- 
lisation of the solution, from which no fewer than twelve 
different salts have separated, can, therefore, be predicted, 
and their sequence and associations can be traced through 
numerous stages, beginning with the separation of rock 
salt and ending with a mixture of rock salt, kieserite, 
carnallite, and bischoffite. 

In reconstructing the history of these deposits account 
must also be taken of the varying vapour pressures of the 
solutions which are saturated with the different com- 
pounds, as this really determines which particular com- 
pounds are stable, so that the matter is by no means so 
simple as might appear from this brief sketch. It is 
further necessary, in order to bring the process within 
reach of calculation, to assume that each deposit is re- 
moved from contact with the mother liquor after it has 
crystallised out; but fortunately this is practically what 
has happened in the Stassfurt deposits, for each layer is 
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more or less separated from the succeeding one by an 
intervening layer of clayey material. 

It may be possible even to go a stage further and obtain 
a clue to the actual temperatures that prevailed, for two 
minerals, langbeinite and Ibweite, are absent from the 
theoretical model made by van ’t Hoff to represent what* 
must happen during evaporation at 25° ; and this indicates 
that while the deposits crystallised the temperature really 
rose higher than 25°, probably as high as 43° ; in fact, 
after the conditions of equilibrium have been worked out, 
the appearance or disappearance of certain minerals can 
be used as a sort of geological thermometer, capable of 
indicating the limits within which the temperature can 
have varied. 

The whole investigation is a splendid example of experi- 
mental research devoted to a particular problem and 
directed by a well-established theory ; the chemist in his 
laboratory has now succeeded in tracing the changes that 
took place ages ago in the bed of a land-locked sea as it 
laid down its contents and finally became a dry basin, 
although he is not able to reproduce the original conditions 
or to work for the long periods which Nature had at her 
disposal. Without the logical consideration of the con- 
ditions necessary for equilibrium, countless experiments 
might be made upon these salts, and an immense amount 
of speculation might have been devoted to their possible 
reactions in the liquid state, about which we know so 
little, instead of to their equilibrium when solidifying, 
about which we know so much more. 

Some Peirographical Problems. 

The other geological problems which I have mentioned 
have also been beyond the reach of actual experiment, for 
it is hopeless to attain the immense pressures and high 
temperatures or the enormous time that may have been 
required for the growth of natural minerals in rocks and 
veins ; and so when difficulties are encountered there is^ a 
tendency to “ explain ” them (if the word may be so^ mis- 
used) by reference to the mysterious effect of conditions 
which cannot be brought directly within the reach of 
experiment. 

I cannot help thinking that this has to some extent 
occurred in the discussion of the petrographical problems 
which I propose to consider ne.xt. There are two great 
liquid reservoirs from which minerals have crystallised — 
the sea, with its dissolved salts, and the subterranean 
baths of molten silicates, from which the igneous rocks 
have been derived. It is true that in the sea two of the 
constituents, water and sodium chloride, largely pre- 
dominated over the others ; but, after all, both sea and 
lava are liquids subject to the same physical and chemical 
laws. 

An admirable summary of the evolution of petrographical 
ideas was given in the Presidential Address to the Geo- 
logical Society of London in 1901 by Dr. Teall, who dealt 
both with the consolidation of rocks from molten magmas 
and their differentiation into species. It is not, therefore, 
necessary for me to consider anything but recent work 
which has been done during the last four years, and the 
earlier controversies may be left out of account. 

Among the many problems relating to the mineral and 
chemical constitution of rocks which have yet to be solved, 
two, and those perhaps the most important, should lend 
themselves most readily to experimental treatment. The 
first is the problem of rock differentiation : why does a 
magma, even one which has presumably crystallised in situ, 
separate itself into zones, or layers, or streaks of different 
constitution? And the second is the problem of mineral 
differentiation : why does a granite magma, for example, 
crystallise as a mixture of the particular minerals mica, 
felspar, and quartz, and why is the least fusible mineral 
the last to crystallise? 

It will scarcely be possible for me to deal in this Address 
wdth more than the second of the two problems, but it 
will be apparent from the somewhat parallel case of the 
salt deposits that the mere order and manner of crystal- 
Jisation of a mass of molten silicates must be a sufficiently 
complex problem to exhaust our attention for the present. 

Magmatic Differentiation. 

If we are to consider only recent experiments which 
have a bearing upon the problems of rock magmas, it is 
not necessary to say much about the first great petro- 
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graphical problem, that of the differentiation of magmas 
into various rock types; for in this connection very few 
experiments have been made, and practically none of recent 
date. Observations of the facts as they present themselves 
in the field accumulate every day; almost every important 
petrographical region is being studied with the particular 
object of determining the mutual relations of its rock 
masses and the factors which have contributed to their 
differentiation. They have been ably discussed by Becke, 
Brogger, Becker, Cole, KLarker, Id'dings, Judd, Lacroix, 
L^vy, Pirsson, Rosenbusch, Teall, Washington, Zirkel, 
and many others ; appeal has been made to the action of 
gravity, of temperature differences, of diffusion, of electric 
currents, of fractional crystallisation, of re-fusion, of 
chemically combined water, of absorption of the country 
rock ; but with the exception of a single case, observed 
in the glassworks of Targowek, in which the top of a 
molten glass was found to contain less lime and more 
silica than the bottom, and some observations by Doelter 
upon boron-glass, there is scarcely a single experiment 
upon silicates which really bears directly on the question. 
That artificial glasses are far from homogeneous is known to 
glass-workers and to makers of lenses, but there is nothing 
comparable with the splitting of a magma into two or 
three distinct liquids which solidify as different rocks. 

It is in the case of laccolites that the problem ought to 
present itself in the simplest form, for w-e may regard 
thern^ as basins of igneous rock which have been practically 
imprisoned within solid walls and have crystallised in sHu. 
There can, I think, be no doubt that differentiation has 
generally taken place even in such basins, that the margins 
have often a different mineralogical and chemical const'- 
tion from the more central portion, and that the differences 
are greater than can be accounted for by solution of the 
enclosing rock, and are often of a chemical nature w-hich 
cannot be so explained. 

The various theories that have been propounded fall 
into tw'o distinct classes — those which seek the cause in 
the separation of solid material from the liquid, so that 
when the latter subsequently crystallised it constituted a 
different rock from the former ; and those theories which 
assume that different liquids have separated from each 
other and then solidified as different rocks. 

The^ first conception satisfactorily explains the manner 
in which the least soluble minerals are concentrated at the 
bottom or margin of an igneous mass, for they naturally 
crystallise first where the mass is coolest, or where contact 
with other crystals may have occurred ; or even if they 
have been precipitated as a cloud throughout the magma 
they must be carried about by convection currents and 
ultimately sink together unless the magma be very viscous. 
Most geologists will probably agree with the conclusions 
of Vogt that some of the most important deposits of 
metals, metallic oxides, and sulphides have been produced 
by ^ magmatic differentiation from deep-seated magmas 
which now constitute basic rocks associated with them. 
But this does not explain how the mass which has crystal- 
lised out may be not a mineral but a rock. 

The actual observations on crystallising solutions do not 
amount to much ; it is quite clear from laboratorv experi- 
ments that crystals do grow by means of convection 
currents, which produce a flow of stronger solution towards 
the crystal and of w'eaker and warmer solution upwards 
and aw’ay from the^ crystal. The concentration currents 
can easily be seen in any ordinary aqueous solution as 
streaks in the liquid. Again, that there might be a slight 
difference in the concentration of the upper and low’er, 
or of the warmer and cooler parts of a solution has also 
been shown. That a very considerable difference in con- 
centration can be produced by centrifugal action was 
provra only last year by the experiments of Calcar and 
de Bruyii, in which, solutions contained in rapidly rotating 
vessels became more concentrated in the portions furthest 
from the axis of rotation. 

_ Schweig has recently suggested that the crystals which 
fall to the bottom of a rock-magma may be unstable com- 
pounds, which re-dissolve when the pressure is relieved 
and so give rise to an underlving magma of different 
chemical constitution. 

suggested the existence 
of horizontal layers of different liquid magmas above each 
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other, thus attempting to explain the presence of quartz 
in basic rocks as due to the crystals which had sunk 
into the basic magma from a more acid magma floating 
upon it. 

The second theory, that of liquid differentiation, regards 
such layers as actually produced by the spontaneous 
division of a magma into two liquids of different com- 
position, and if it bo tenable seems moi'e capable of ex- 
plaining the geological facts., 

The experiments bearing on the subject are well known, 
and have been quoted by Backstrom and Teall ; mixtures 
of phenol and water, or of aniline and water, which form 
a homogeneous solution above a certain temperature, may 
below that temperature (which is a sort of critical point 
of the solution) divide into two solutions, one consisting 
of phenol in excess of water, the other of water in excess 
of phenol ; and these two solutions are not miscible, but 
separate into two distinct layers. 

Many pairs of substances have now been found to exhibit 
this incomplete miscibility, which varies with the tempera- 
ture and may at certain temperatures become complete ; 
among them are some of the metals such as zinc, lead, 
bismuth, and silver. 

If rock-magmas can really behave in this way, there is 
no difficulty in explaining their differentiation ; but ex- 
periments upon fused silicates have not disclosed anything 
of the sort, though they are made far below the critical 
temperature. 

The case of nicotine and water, which has recently been 
described by Hudson, is remarkable and suggestive : above 
a temperature of 205° a mixture in equal proportions is 
a clear liquid ; at 205° it divides into a saturated solution 
of nicotine in water floating on a saturated solution of 
water in nicotine ; at 90° these two layers change places ; 
at 64° they mix again and the liquid becomes once more 
homogeneous. 

It is, of course, possible that fused silicates at experi- 
mental temperatures correspond to nicotine and water 
below 64®, and that rock-magmas correspond to the same 
mixture at higher temperatures. 

In discussing the reasons why in laccolites of the Square 
Butte type the margin should be more ba.sic, and in lacco- 
lites of the Magnet Cove type more acid than the centre, 
Washington regards the magma as a mutual solution of 
an alumo-alkaline substance with a ferro-magnesian sub- 
stance; whichever of these is in excess may be regarded 
as solvent, and crystallises first, for example, cither the 
syenite or the .shonkinitc. Tn a laccolite where no 
differentiation has taken place, as in the Henry Mountains 
type, he supposes the mixture to be eutectic or such that 
they crystallise together. Pirasen, in a paper recently 
published upon the “ Highwood Mountain Laccolites of 
Montana,” while attributing a greater part in the process 
to the action of convection currents, also regards the ferro- 
magnesian minerals, taken together, as constituting the 
solvent and crystallising first as shonkinite. 

In fact, stated quite baldly, these latest views tend to 
a compromise between the two theories which I have just 
mentioned. They regard the splitting of the magma as 
produced by a fractional crystallisation, only now the mass 
which crystallises is not a mineral but a rock ; in other 
words, they assume that rocks may be dissolved in each 
other, and may crystallise from each other as though they 
were minerals. 

In this matter of magmatic differentiation, then, there 
has been during the last few years a large accumulation 
of geological evidence, a little new speculation, but prac- 
tically no new experimental work, and scarcely any 
progress. 

Mineral Differeniiation and ’Eutectics, 

Let^ us pass to the sepond petrographical problem, that 
of^ mineral differentiation, the nature and. order of the 
minerals which crystallise when a cooling magma becomes 
a solid rock mass. 

It has been laid down by Rosenbusch, and is accepted 
as. a general^ rule (in spite of many exceptions), that the 
order .in which the various mineral^ crystallise is one of 
increasing acidit}’, ores. and oxides and, so-called accessory 
minerals first, then those minerals which are comparatively 
poor in silica, then those which are richer, and finally, if 
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it be present in exces; . the silica itself. It has also been 
supposed that the ordo: nay be one of the fusibility of the 
various minerals und( r the conditions of their formation ; 
the least fusible minerals being the earliest to crystallise, 
and the most fusible the latest. Interesting speculations 
concerning the melting point of quartz at high pressures, 
and its consequent order of crystallisation, have, for 
example, been published recently by Stromeyer and 
Cunningham. 

It is not necessary, however, to regard the molten 
magma as a mere mixture of fused minerals which solidify 
more or less independently and consecutively ; it is more 
reasonable to regard the whole magma as a solution in 
which the various minerals are dissolved, and from which 
they crystallise as it cools, Now the temperature at which 
a substance separates from solution is generally far below 
its melting point, and the order in which the constituents 
of a mixed solution will crystallise is the order of their 
solubility in it, and bears no direct relation to their fusi- 
bility or to their chemical composition. 

Teall in 1901, after discussing the controversies and 
the evidence on which they are based, came to the con- 
clusion that rock-magmas are solutions, and that the 
order in which the minerals consolidate depends upon the 
nature of the constituents and their properties, and is not 
by any means the order of their freezing points. As to 
the particular minerals which crystallise, he thought that 
the molecular grouping in the magma is determined by 
mass action and by the mutual affinities of the bases, the 
silica, and the alumina. Concerning future research he 
ventured to predict that the next advances were to be 
made b}’ experiment controlled by the modern theory of 
solutions. 

Thirteen years earlier Teall had himself contributed a 
valuable suggestion based upon Guthrie’s work on cryo- 
hydrates. When a mixture of nitrate of lead and nitre is 
fused and allowed to cool, the constituent which is in 
excess will crystallise out as from a solvent until the pro- 
portions left in the liquid state are 47 of lead-nitrate to 
53 of nitre, and this mixture will then solidify at 207°, not 
as a uniform compound, but as an intimate mixture of the 
two salts, the eutectic , which crystallises at the lowest 
possible temperature, and is the only mixture which has 
exactly the same composition as the liquid from which it 
solidifies. Teall made the illuminating suggestion that 
micropegmatite is an eutectic consisting of quartz and 
felspar, and represents in certain rocks the final mother- 
liquor from which the other minerals have crystallised out. 
Eutectics in metallic alloys have been much studied during 
recent years ; in the Address of 1901 Teall was able to 
strengthen his case by showing that spherulitic and micro- 
pegmatitic structures" found in obsidian and other acid 
rocks are paralleled by similar structures developed in 
eutectic alloys, according as they have been rapidly or 
slowly cooled. 

In the following year appeared a theoretical paper by 
Meyerhoffer concerning the ideal case of a molten mixture 
of two substances, a and b, which do not suffer double 
decomposition, nor form a double salt, nor an isomorphous 
mixtu|;€. 

Let a diagram be constructed, with temperatures as 
ordinates and composition of the magma as abscissae, 
giving by a curve the nature of the magma which is in 
equilibrium with either solid a or solid &, The curve has 
the form of a V; one arm represents the temperature and 
constitution of the liquid which can be in equilibrium 
with a, and the other that of the liquid which can be in 
equilibrium with h ; and the lowest point corresponds to 
the eutectic, which is in contact with both. 

Let a point above the curv’-e represent the temperature 
and constitution of the liquid magma containing excess of 
h ; as the magma cools this point descends to the b branch 
and travels along it while h is crystallising out, until the 
eutectic point is reached, when a and b both crystallise 
out together at a temperature below the melting point of 
either. The order of crystallisation is therefore determined 
solely by the composition of the magna as compared with 
that of the eutectic. If, however, the liquid be cooled 
slowly, crystallisation may be postponed until it has become 
supersaturated with regard to one constituent or the other, 
or both ; a state of affairs represented by a prolongation. 
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of the arms of the V below its lowest point, and then 
the order of the crystallisation may be inverted. 

In a rock-magina there are of course many other factors 
to be taken into ac'couni a.s determining the order in which 
the minerals separate ; for example, the formation of both ^ 
double salts and isomorphous mixtures, the possible pro- 
duction of unstable solid compounds which may become 
converted into stable compounds or may be re-dissolved soon 
after they have come into existence ; and also the relative 
velocities of crystallisation, changes of temperature and 
pressure, action of steam, &c. ; but the principle laid down 
by Meyerhoffer must be that which controls the process. 

It might be objected that on this hypothesis the con- 
solidation of every rock-mass ought to terminate with an 
eutectic mixture, whereas this appears to be by no means 
the case ; in fact, it is only among some acid rocks that 
structures much resembling the eutectic mixtures of alloys 
are to be found. On the other hand, if the conditions of 
cooling are such that the magma becomes supersaturated 
with one mineral after another, it will overshoot the eutectic 
composition before each crystallises, and the final con- 
solidation may be a well-marked sequence instead of a 
simultaneous crystallisation. 

The controversies which have raged concerning the classi- 
fication of rocks and their nomenclature appear to me to 
contribute little to the real advancement of knowledge. 
There are, I think, two more profitable lines of research 
which should accompany each other. W’e may take the 
facts as we find them and endeavour to explain them by 
the known laws of solutions aided by the phase-rule, pro- 
vided that we have good reason to believe that rock-magmas 
behave like solutions, and we may make experiments upon 
slags and fused silicates and ascertain how far they re- 
semble natural rocks in their behaviour and their mineral 
constitution. Some of the workers in this field have been 
led to regard rock-magmas as undoubtedly similar to 
ordinary solutions ; others hesitate to seek an explanation 
for their features in the laws which govern the solutions 
studied in the laboratory. The two views are represented 
in the persons of the two men whose names are most 
closely identified with recent experiments, Vogt of 
Christiania and Doelter of Graz. 

DoeUer's Work on Melting Points and Solubilities. 

The labours of Doelter and his pupils have been largely 
devoted to the melting point.s of the rock-forming minerals 
and their solubility in silicate magmas. From experiments 
upon these minerals and their mixtures they have come 
to the conclusion that in many cases the melting point of 
the mixture is about the mean of the melting points of 
the constituents, and that in such cases, therefore, there 
is no evidence that the freezing point is lowered, or that 
an eutectic mixture is formed ; so that it is not safe to 
apply the theory of cryo-hydrates to fused mixtures of 
silicates. 

Doelter is therefore led to regard the silicate-magmas 
rather as mixtures of various constituents -which may be 
dissolved in each other, but which are not by any means 
necessarily identical with the minerals which separate on 
cooling. The whole process seems to him to be far too 
complicated to be explained by any such simple principle 
as the mere relative proportions of the various constituents 
to each other and to their eutectic mixture; the order of 
crystallisation must be determined by a number of factors, 
such as temperature, velocity of crystallisation, the interval 
between the softening and fusing of each mineral (which 
he finds to be considerable), viscosity, capillarity, the 
presence of water and mineralising agents, and the ab- 
sorption of adjacent rocks. 

To choose a simple example : minerals such as zircon, 
corundum, and titanite separate for the most part early, 
because they are less soluble. On the other hand, mag- 
netite is one of the more soluble minerals, and yet it is 
one of the first to separate ; the same is to a certain extent 
true of augite, but not always. It is possible that in a 
magma which still contains the iron of the magnetite 
in solution plagioclase and augite may be comparatively 
soluble and magnetite comparatively insoluble, but that 
when magnetite has already crystallised out from the 
magma the plagioclase and augite may be comparatively 
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insoluble ; the experiments which are wanted are experi- 
ments upon the solubility of certain minerals in magmas of 
known composition under known conditions ; in these and 
similar instances the order of separation is that of the 
solubility, hut such physical factors as the velocity of 
crystallisation (which varies very considerably with the 
temperature), and the viscosity, may completely invert the 
order. 

Direct experiments made by Barus and Iddings upon the 
electric conductivity of silicate magmas afford evidence that 
such magmas contain dissociated as well as undissociated 
molecules, so that they cannot be regarded as merely fused 
mixtures of certain minerals. If two or more rock-forming 
minerals be fused together it may happen that they form 
new compounds and crystallise out as different minerals, 
or if one or the other remains unchanged it may crystallise 
out in a different proportion. All this shows that double 
decomposition goes on in the liquid. We cannot therefore 
expect, without knowing the degree of dissociation, to 
make much use of the lowering of the freezing point in 
order to calculate the other factors in the process of rock' 
formation. 

Doelter concludes that upon the whole the normal order 
of crystallisation in rocks is in the main that laid down 
by Rosenbusch long ago, namely, an order of increasing 
acidity, but that it is determined by the mutual affinities 
of the molecules in the magma, and by the relative power 
of crystallisation of the components into which they unite 
themselves, and that the ph5’^sical factors which I have 
already enumerated play a very important part in the 
process. No one has endeavoured more systematically than 
Doelter to determine for the rock-forming minerals the 
melting points and the solubilities, without which it is 
impossible to make much progress in our reconstruction 
of the^ history of rocks. He has recently shown us how 
the microscope may be used in the study *of fused silicates 
at high temperatures, and has so opened up a new field 
of research. 


Vogt*s Applications of the Laws of Solutions. 


The work of \^ogt has extended over many years, and is 
now summarised in two remarkable memoirs recently pub- 
lished by him, in which are expressed his mature opinions 
upon silicate magmas ; the reasoning is based upon his own 
experiments, upon those of Doelter, and upon the classic 
researches of Ebelmen. It is now generally conceded that 
the particular minerals produced in a silicate magma depend 
much more upon the chemical composition of the magma 
than upon temperature and pressure ; Lagorio and Mo^ze- 
wicz were led to this conclusion by their own experiments 
upon fused silicates. Experiments upon slags at ordinary 
temperatures and pressures may, therefore, be invoked 
to elucidate the formation of rocks. 

^ In 1902 \"ogt stated his conviction that the laws of solu- 
tions may be applied to igneous rocks, and his two recent 
memoirs are, in fact, an attempt to explain the experiments 
upon slags and fused silicates as examples of the operation 
of these laws. ^ 


All important, according to him, is the composition of 
the eutectic mixture ; he finds that if the analyses of silicate 
magmas be arranged according to their oxygen ratio or 
acidity, the various minerals of which they consist make 
their appearance within fairlv w^ell-defined limits. For ex- 
ample, in the case of the Ca-Mg-Fe-Mn slags, which contain 
little alumina, olivme and the melilite minerals only make 
their appearance in the more basic slags, and the meta- 
sihcates in the more acid, the limit between the two corre- 
sponding to an acidity of about i-6. 

The limit of individualisation between the various 
minerals is supposed to correspond to their eutectic mixture. 
Such slags may, therefore, be regarded as a mutual solution 
of two or more of the minerals olivine, enstatite, hyper- 
augite, the gehlenite-melilite group, akermanite, 
wollastonite, and the hexagonal metasilicate, which is so 
characteristic of the more acid slags. The particular 
minerals which make their appearance are practically de- 
termined by the acidity of the magma and by the relative 
proportion of the bases present, particularly by the ratio of 
the calcium to the magnesium-iron-manganese group: in 
other words, \ogt asserts that a silicate magma is a mutual 
solution of the various crystalline compounds that actually 
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make their appearance as it solidifies, and that the order 
of crystallisation depends upon their proportion in the 
magma as compared with their proportion in the eutectic. 
The old conception of a solvent and a solute ceases to 
have much meaning ; the matter which is of supreme 
importance is the nature of the eutectic mixture when the 
constituents are given ; thus micropegmatito and micro- 
felsite represent the eutectic of felspar and quartz, and 
correspond to a mixture of about 74 parts of felspar to 
26 of quartz, as indeed has been stated by Teall. 

Now, if we are justified in regarding rock-magmas and 
fused silicates as mutual solutions of certain definite com- 
pounds, and if these compounds are actual minerals or 
other silicates which crystallise out of the magma when it 
cools, we are also justified in making use of the properties 
of these minerals when we apply to the magma the known 
physico-chemical laws which govern solutions. 

The number and nature of the minerals which can be in 
equilibrium with each other and the solution are to be 
determined by experiments upon their solubility interpreted 
by the phase-rule of Willard Gibbs, and especially by the 
laws which Roozeboom and other physical chemists have 
deduced for components which form double salts or. iso- 
morphous mixtures. Knowing the components we ought, 
therefore, to be able to determine their latent heat of fusion' 
their specific heat, the lowering of the freezing point of 
their mixtures, and from these data to calculate the true 
formula; of the rock-forming minerals. It will readily be 
understood that in a mixture of quartz and orthoclase, the 
lowering of the freezing point below that of either of the 
constituents, as calculated by van ’t Hoff’s formula, from 
their melting points, latent heats, and molecular weights, 
will be very different according as the formula of quartz 
is taken to be SiOjj or Si^O^. 

Vogt boldly attacks the ' whole problem as one that can 
be solved on these lines ; we have good reason to believe 
that the slags and rock -magmas are solutions,* we know 
their constituents ; we can therefore proceed to experiment 
with these constituents and to predict the behaviour of 
their mixture according to the principles of physical 
chemistry. The order of crystallisation is mainly deter- 
mined by the relative composition of the magma and the 
eutectic', and the composition of the eutectic may be cal- 
culated from the intersection of the freezing-curves. 

^ One interesting result is the conclusion that in the 
silicate magmas which have been the subject of experiment 
the minerals produced are all of very simple constitution ; 
that, for example, olivine, diopsid(», akermanite, melilite, 
and anorthite have the simplest possible formulae corre- 
sponding to their analyses and are not polymerised. 
Mineralogists will welcome this conclusion if it be true, 
for it has occasionally been the fashion on theoretical 
grounds to attribute a high degree of polymerisation to 
many minerals, and nothing is easier than to account for 
many difficulties if one may multiply the formula of a 
mineral by any number that is required. It should be 
added, however, that Doelter, calculating from his own 
experiments, is led to think that some of the minerals 
must have formulae which are multiples of their empirical 
formulae. 

Vogt even goes a step further in his application of the 
principles of modern chemistry. The order of crystallisa- 
tion appears to be by no means always that of the solu- 
bility, but indicates that a mineral is sometimes not so 
soluble as might be supposed. Now another principle in 
the modern physics of solutions is that by adding to a 
solution of one substance a new electrolyte containing an 
ion common to both the solubility of the first is di- 
minished, and Vogt does not hesitate to apply this principle. 

Thus spinel and felspar in mutual solution, when felspar 
is in large excess, should on cooling yield felspar first. 
But in many basic rocks spinel is the first to crystallise ; 
this is,^ according to Vogt, due to the presence of ferro- 
magnesian silicates containing the Mg-ion which is also 
present in spinel ; if these be partially dissociated the solu- 
bility of the aluminate will be lowered, 

^An obvious criticism on this argument is that if the 
dissociation is so slight that it may be ignored for one 
purpose, it is hardly fair to invoke its powerful action 
for another, and it is possible that Vogt in his enthusiasm 
for a theory attempts to explain too much by its aid. 
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It is clear, however, that the labours of Vogt have been 
precisely in the direction indicated by Teall in the words 
that I have quoted, “ experiment controlled by the modern 
theory of solution ” ; and if his opponents are tempted to 
think that he may have carried the principle too far with 
insufficient data, they cannot but admire the brilliancy, the 
persistency, and the ingenuity with which he has applied 
the newer theories of solution at every turn. 

Heycock and Neville^s Work on Alloys. 

1 must next refer briefly to another remarkable series of 
researches which have recently been published. 

The laws which govern the solutions of metals in ! 
metals, that is to say alloys, appear to be the same as ^ 
those wffiich prevail in the case of other solutions ; it is 
in alloys that the nature of eutectic mixtures has been most 
fully studied ; and the phase-rule and Roozeboom’s deduc- 
tions from it have been applied with signal success to their 
investigation. A new impulse has been given to the subject 
by the work of Heycock and Neville which is summarised 
in their Bakerian lecture delivered last year upon the 
copper-tin series of alloys. They have studied the changes 
which occur during the cooling of an alloy by taking small 
ingots of the cooling metal and chilling them at certain 
temperatures ; this arrests the gradual process of cooling 
and causes all that is liquid at the moment of chilling to 
become suddenly solid ; it is then possible by polishing and 
etching the ingot to show the solid crystals set in the con- 
gealed ground-mass and to study their nature. They have 
been able to interpret their results by means of Roozeboom’s 
remarkable work on the solidification of mixed crystals 
published in 1899. For our present purpose it is sufficient 
to consider these results as applied only to alloys. If a 
diagram be constructed with the temperatures for ordinates 
and constitution for abscissse, Roozeboom has shown that 
two curves may be drawn. The first is the freezing-point 
curve, or liquidus, giving the temperatures at which an 
alloy of any composition begins to solidify : this is a broken 
curve and each section of it represents the temperature of 
equilibrium between the liquid and a different solid alloy ; 
the breaks represent the temperatures and constitution of 
the liquid at which one solid ceases to be produced and 
another begins. The curve is, of course, far more com- 
plicated than the simple V of Meyerhoffer, since that re- 
presents the cooling of a mixture the constituents of which 
do not form compounds or isomorphous mixtures, whereas 
the alloys do both. In this respect the alloys resemble a 
silicate magma which is crystallising as a rock-mass ,* 
indeed it will be remembered that Mendeldeff insists upon 
the general similarity of silicon compounds to metallic 
alloys. 

The second curve of Roozeboom is the melting-point 
curve, or solidus, represrnting the temperatures at which 
an alloy of given composition becomes completely solid. 
Points above the liquidus represent the condition of alloys 
which are completely liquid ; points below the solidus that 
of alloys which are completely solid ; points between the 
two that of cooling alloys which are only partially solid; 
and the curves themselves show which solid compounds can 
be in equilibrium with the liquid and with each other at 
any temperature. 

The cooling-curves of Roberts-Austen and Stansfield had 
shown- that considerable evolutions of heat may occur in 
cooling alloys far below the temperature of solidification, 
indicating that changes are going on in the solid as well as 
in the liquid condition. Heycock and Neville carry their 
investigations below the temperature of complete solidifica- 
tion and study these changes also. 

In the case of the copper-tin series of alloys they find 
that, according to the temperature and constitution of the 
liquid, crystals belonging to no less than six different types 
may separate, namely : — 

a, a solid solution of Cu with less than 9 per cent, of Sn. 

j8, a solid solution of Cu with less than 27 per cent, of Sn. 

7, of which the constitution is not known. 

5 , which probably has the composition Cu.^Sn. 

7?, which probably has the composition Cu^Sn. 

H, which probably has the composition CuSn. 

Both ^ and 7 are unstable at ordinary temperatures. The 
compound 5 crystallises out of ^8 or 7 while they are already 
in the solid state, when the temperature falls sufficiently. 
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A glance through the 10 1 photographs of chilled and 
etched ingots which accompany Heycock and Neville’s paper 
on this series of alloys shows how’ impossible it w’ould be 
from the final composition of the solid alloy to ascertain 
the various stages through which it has passed during 
cooling; as the authors remark, it is of the nature of a** 
palimpsest. For example, the alloy, containing 14 atoms 
of tin to 86 of copper, consists at 800° of a crystals in a 
ground-mass which probably contains )S ; it solidifies at 
about 775° ; at 675° there are only jS crystals ; at 600° 
there are a and jS crystals, but here a has crystallised out 
of ^ after it became solid; at 530° there is a much larger 
proportion of a ; at 470*^ there are a crystals immersed in 
a mixture of a and 8 into which the residual j8 has broken 
up on cooling. 

If the course of events is so complex in an alloy of 
only two metals, how much more difficult must it be to 
decipher in the case of a mass of complicated silicates which 
are even more prone to form isomorphous mixtures, such 
as we have in a solid rock, not to mention the additional 
presence of aluminates, oxides, and sulphides. And yet 
geologists are accustomed to speculate freely about the 
crystallisation of rock constituents from the magma without 
taking account of anything save the final stage. 

I cannot help thinking that the experimental method 
of Heycock and Neville will have to be applied to the 
study of slags and fused silicates if we are to trace success- 
fully the evolution of rock species. The value of their 
work to geologists is not only that the results are skilfully 
interpreted by the light of modern physical chemistry, but 
primarily that it is experimental w’ork' upon actual crystal- 
lising materials. 

Supersaturated Solutions. 

I do not myself see how w^e can do otherwise than apply 
to the study of rock-magmas all that can be learnt from 
physical chemists concerning the behaviour of solutions, 
for though w’e cannot attain in laboratory experiments the 
high temperatures and great pressures at which rocks may 
have crystallised, there is no reason to believe that these 
introduce more than a difference of degree. ^ The principles 
of equilibrium between the various crystallising components 
probably remain the same, whatever may be the tempera- 
tures and pressures at which they have solidified. 

It must at the same time be confessed that most of the 
experiments upon which the modern theory of solutions 
has been built up have been conducted upon dilute solutions, 
whereas the problems of crystalline growth are concerned, 
not w’ith dilute nor even with saturated solutions, but only 
wdth solutions which are supersaturated. There is some 
force in the objection of Doelter that the results of such 
experiments may not be directly applicable to crystallising 
slags. 

For e.xample, as I have already mentioned, doubt has 
been expressed in the case of silicate magmas, whether the 
substances in solution are the minerals about to crystallise 
or only their constituents ; w’hether viscosity and super- 
saturation may not invert the theoretical order of their 
appearance; whether we are to take into account possible 
dissociation of the molecules or not ; whether the presence 
of a common ion in these minerals is a factor which de- 
termines their mutual solubility. In fact, very little is 
known about the actual condition of the materials in a 
strong solution, although I do not know that there is any 
evidence available which forbids us to regard a solution 
about to crystallise as a mixture of liquids one of which 
is about to pass into the solid state. 

But if little is known about the nature of strong and 
supersaturated solutions, a good deal may be learnt about 
their behaviour. Having complained that we need experi- 
ments in this field, I may perhaps be pardoned if I allude 
to some unpublished experiments of my own which relate 
to the general behaviour of crystallising liquids, and appear 
to me to explain two difficult problems in petrography. To 
such experiments the objection of Doelter does not apply. 

The MetastabJe and Labile Conditions. 

When a solution of any salt such as alum or sodium 
nitrate is allowed to crystallise at a uniform temperature 
the crystals will only grow so long as the solution is 
supersaturated; a crystal growing in the supersaturated 
solution will continue to do so until' a condition of equi- 
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librium is attained. If the solution be kept at rest and 
maintained at a constant temperature, the crystal will con- 
tinue to concentrate the liquid around itself and to y,dth- 
draw solid material, until by diffusion of the impoverished 
liquid the whole mass is ultimately reduced to saturation, 
equilibrium is established, and the crystal ceases to grow; 
but most saturated solutions are so viscous that a very 
long time is required before this point is reached. Pro- 
longed and vigorous stirring is required if the supersatur- 
ation is to be completely relieved within, say, a day ; without 
stirring weeks may be required. 

Further, it may be possible, as is well known, to keep a 
supersaturated solution in a sealed tube for years without 
change; and it is also possible to start crystallisation in 
such a liquid by dropping into it a crystal, of the dis- 
solved substance," or of one isomorphous with it, or some- 
times by shaking it. 

But it is, perhaps, not generally known that super- 
saturated solutions are of two sorts. 

In 1897 Ostwald published some experiments upon super- 
cooled, liquids and supersaturated solutions, which were 
carried out with the object of showing how extraordinarily 
minute are the quantities of solid material capable of start- 
ing crystallisation in such liquids, but at the same time 
that they have a limit of size. He directed attention to the 
radical difference which probably exists between the state 
of a saturated solution which cannot crystallise spon- 
taneously and that of the more strongly supersaturated 
solution which can do so. 

The former is one in which crystallisation can either take 
place spontaneously or can be induced by stirring or 
shaking, or a variety of causes ; this Ostwald calls the 
ZabiZe*state. The laUer is one in which crj’stallisation can 
only take place if a solid crystal of the dissolved substance, 
or a fragment of one, is brought into contact with the 
liquid : this he calls the metastable state. It is highly 
probable that no amount of stirring or shaking, or intro- 
duction of foreign substances, can make the metastable 
liquid crystallise. 

Until recently no attempt to ascertain the exact limit 
between the metastable and labile stales, or even to 
establish the existence of such a limit, had been successful, 
and practically no attention has been paid to the difference 
between them. Tamman, who measure.s the velocity of 
crystallisation by counting the number of the centres of 
growth or nuclei -which appear in a supersaturated solution, 
does not recognise any distinction between the two states. 

During the present year a number of experiments carried 
on by Miss F. Isaac and myself upon the strength of solu- 
tions from which crystals are growing have shown that it 
is easy to determine the changing concentration of a cool- 
ing solution, by an optical method, to show that it passes 
into the labile state, and to ascertain the temperature at 
which the transition occurs. We have found, for example, 
that a solution containing 48 per cent, of NaNO,, is saturated 
at 2$°, is metastable between 26° and 16°, and crystallises 
spontaneously below that temperature; one containing 52 
per cent, of NaNOg is saturated at 44°, and becomes labile 
atSS""- 

In the metastable state inoculation by a solid germ of the 
dissolved substance, or of one isomorphous with it, is 
nec^sary in order to cause the liquid to crystallise ; in the 
labile condition solid germs may be spontaneously generated 
from the liquid. Take, for example, a test tube filled with 
a solution of sodium-nitrate containing 48 parts of the salt 
in loo parts of solution, -which is metastable at ordinary 
temperatures; if crystals make their appearance in this 
solution it will only be because the dust of the room contains 
mbute particles of sodium-nitrate which fall into the tube, 
or' because Crystals are deposited where drops have 
ev^jor^ed near the surface, and accordingly the first 
ctystols appear at the surface of the liquid, and grow there 
untit they, are large enough to fall to the bottom. I find 
that siich a solution, if enclosed in a sealed tube so as to 
prevent access of germs and evaporation, cannot be made 
to crystallise above the temperature of 16°, although it is 
supersaturated at all temperatures below 26°. 

Again, let a hot solution of the same strength containing 
48 per cent, of the salt be allowed to cool down while being 
stirr^. If dust containing NaNO, can be excluded; the 

will not crystallise until the temperature falls to 
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when the solution passes from the metastable to the labile 
condition- A cloud of nuclei will then form throughout the 
liquid, and each will proceed to grow as a separate crystal ; 
the immediate effect is to reduce the liquid to the meta- 
stable state so that no more crystals are produced, but each 
of these continues to grow from the liquid with which it 
is in contact. 

If dust be not excluded, crystals may make their ap- 
pearance upon the surface of the liquid and will soon sink ; 
but even though they be stirred about actively in the solu- 
tion the liquid as a whole remains in the metastable state 
until a temperature somewhat below 16° is reached, when 
the labile region is entered and a cloud of new crystals 
makes its appearance. 

It follows, therefore, that in a cooling supersaturated 
solution, from which germs have not been excluded, there 
are normally two periods of growth : one in which a com- 
paratively small number of isolated crystals are growing 
regularly, and a subsequent period in which a shower of 
small crystals is produced. Only if the rate of cooling be 
sufficiently slow, or the stirring be sufficiently violent, to 
keep the liquid in the metastable condition will there be 
no second period, no sudden precipitation of nuclei. 

These events take place in all the aqueous solutions 
w’hich I have examined, and I am surprised that they 
have not been discovered before. They afford a possible 
explanation of two common features of igneous rocks, and 
of slag.s — namely, the growth of comparatively large and 
isolated porphyritic crystals, or phenocrysts, and the ap- 
pearance of the same mineral at two or more different 
periods- The origin and the arrested growth of phenocrysts 
have generally been attributed to sudden change of tem- 
perature, of pressure, or of hydration, and no other plausible 
explanation has been given, although, as has been some- 
times pointed out, they may occur in batholites where there 
is no independent evidence of such changes. Pirsson has 
reergnised the utter impossibility of the ordinary theory and 
has recently suggested that each mineral has its crystallisa- 
tion interval during which it continues to grow, and that 
this is terminated by the increasing viscosity of the magma, 
which checks the supply of further material to the grow- 
ing phenocrysts and establishes new centres of crystallisa- 
tion. A similar explanation was adopted by Crosby for 
the quartz-porphyry of the Blue Hills. He expresses it by 
saying that owing to the increased viscosity the rate of 
cooling overtaxes the molecular flow, which cannot keep 
pace with the crystallisation. It is so difficult to find any 
satisfactory theory for the growth of phenocrysts that they 
have even been attributed to the effect of earthquake 
shocks. 

Now in a silicate magma, in all probability, the tem- 
perature is sufficiently high to be that of the metastabl.'» 
condition, the rate of cooling sufficiently slow to keep the 
liquid in that condition for a considerable time, and the 
viscosity sufficiently great to prevent the growing crystals 
from sinking at once ; we have, therefore, all the con- 
ditions favourable for the growth of porphyritic crystals ; 
these must have generally originated throughout the liquid 
as spontaneous nuclei if the magma entered the labile 
state, or may have been started by inoculation or cooling 
at the margin if the magma as a whole remained in the 
metastable state. In the latter case suppose that further 
somewhat sudden cooling brings the magma to thd labile 
condition, then there will be*” a sudden and spontaneous 
second growth ©f nuclei which will not be able to attain 
the dimensions of the porphyritic crystals; we have here 
all the conditions necessary for a second generation of one 
of the constituents of the rock. 

It is not necessary, therefore, to suppose that changes of 
pressure played any very great part in these matters. I 
believe it will be found that considerations of temperature 
and solubility are far more important. Similarly in the 
case of the salt deposits van ’t Hoff came to the con- 
clusion that practically the only effect of changes of 
pressure is to displace the temperature of formation of the 
various compounds and not to alter their order or their 
nature; he estimates that this displacement is comparable 
with that of the melting points under the same agency, 
and in the case of the calcium-magnesium chlorides only 
amounts to a few thousandths of a degree for one atmo- 
sphere of pressure. 
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Perhaps when we can ascertain the temperature at which 
silicate magmas pass from the metastable to the labile con- 
dition we may use this knowledge to determine the exact 
temperature at which certain of their minerals crystallised. 

Ordinary petrographical descriptions supply numerous ex- 
amples of the difference between the metastable and labile 
conditions to anyone who will read them in the light of 
the suggestion which I have made ; others are to be found 
in such experiments as those of Vogt or Doelter. 

My own hope is that when more experiments have been 
made upon mixed sufersaturated solutions it will be found 
that most, if not all, of the features of rock development 
are paralleled by the ordinary processes of crystallisation, 
but that motion, supersaturation, and supercooling are most 
important factors. 

The very similarity between the differentiation of the 
alumo-alkaline and ferro-magnesian minerals on a small 
scale in the rock, and that of the alumo-alkaline (or salic) 
and ferro-magnesian (or femic) rocks themselves on a large 
scale, points to some similarity of origin. 

.In order to avoid burdening this Address with detail I 
have merely chosen the researches of van ’t Hoff, Vogt, 
Doelter, and Heycock and Neville as illustrations of ex- 
perimental work conducted on the lines of modern physical 
chemistry, and have omitted much that might have been 
mentioned ; the valuable researches of Pelouze, Lagorio, 
Morozewicz, and Loevinson-Lessing, and the melting-point 
determinations of Joly I have not quoted, because they 
belong for the most part to an earlier period than that 
which I am considering, and have been discussed by Teall 
and other writers. 

Many very interesting speculations I have passed over 
entirely, because my object has been to focus attention upon 
experimental evidence. I cannot help thinking that these 
speculations are often based upon chemical actions and 
equilibria may be impossible; but we cannot criticise 
them for lack of evidence, and I return to my original 
statement that geology is only beginning to enter the ex- 
perimental stage. 

An earnest beginning is, however, being made. The re- 
searches on mineral and rock synthesis which I have 
already quoted are laying a solid foundation ; and I see no 
reason why something of the sort which has been done 
by van *t Hoff and his collaborators for the aqueous de- 
posits of Stassfurt should not ultimately be worked out 
for an igneous complex, though it may involve tenfold the 
labour and tenfold the time. We have already to welcome 
the establishment by the United States Geological Survey 
of a laboratory for the express purpose of applying to 
minerals and rocks the exact methods of modern physics 
and physical chemistry. The very suggestive research of 
Day and Allen upon the thermal properties of the felspars 
is a promise of the sort of work that may be expected from 
such laboratories. 

I fear it will be only too evident to those who have 
given me their patience during this Address that I ap- 
proach the problems considered in it from the point of 
view, not of the geologist or the chemist, but of the 
crystallographer, to whom the birth and growth of crystals 
are a study in themselves. Whether we watch with the 
microscope a tiny crystal growing from a drop of solution, 
or contemplate with the imagination the stages by which 
the fiery lavas of past geological periods sank to rest and 
crystallised, we view the same process; it is the trans- 
formation of liquid into crystal. Not necessarily into a 
solid, for recent research shows that there is no dividing 
line between liquid and solid ; a plastic solid body may flow ; 
a solid glass is only a supercooled liquid ; witness, for 
example, the experiments of Adams on rocks, and of 
Tamman on supercooled liquids. The real primary dis- 
tinction is between crystalline and non-crystalline material, 
and there is even good reason to believe that some crystals 
are liquid without ceasing to be crystals. 

The properties of most rocks, of metals, alloys, ice, and 
many other substances are due to the fact that they consist 
of crystals, and the importance of the study of the latter 
is now, I trust, being brought home alike to chemists, 
physicists, geologists, and engineers in connection with 
problems relating to the strength, the moveinents, the 
origin and changes of what are usually called solids. 
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And so I close, as befits a student and teacher of crystal- 
lography, with the hope that renewed’ attention may be 
paid to this subject, and that it may attract the interest 
of many a keen intellect in South Africa. The higher 
scientific studies are now establishing themselves as an 
tegral part of the educational and intellectual life of the"* 
country : this is in no small measure due to the South 
African Association ; and we may hope that the visit of 
the British Association will be of some help to her younger 
sister in the task of diffusing a taste and an interest for 
the pure truths of science and the studies that they both 
hold dear. 

SECTION D. 

ZOOLOGY. 

Opening Address by G. A. Boulenger, F.R.S., V.P.Z.S., 
President of the Section.^ 

The Distribution of African Fresh’-water Fishes, 

1 think I may ascribe the honour of having been chosen 
to preside over this Section to the fact that I have specially 
applied myself to the study of a large class of the animals 
of the part of the world in which we are for the first 
time assembled. The subject of the Address which it is 
the custom to deliver on such an occasion was therefore 
not difficult to choose — a general survey of the African 
fresh-water fishes from the point of view of their distri- 
bution. 

It has repeatedly been pointed out that no division of 
the world can answer for all groups of animats, differences 
due to the period at which they appeared and to their 
ability or inability to spread over obstacles, whether of 
land or water, precluding any attempt to make their pre- 
sent distribution fit into the frames of the general zoo- 
geographer. The great divisions of the earth, as outlined 
by our eminent Vice-President, Dr. Sclater, nearly half a 
century ago, and based mainly on a study of passerine 
birds, have therefore varied considerably according to the 
standpoint of the many workers who have followed in his 
footsteps. Fresh-water bony fishes particularly lend them- 
selves to a uniform treatment, their principal groups 
having sprung up, so far as palaeontological data teach 
us, about the same period in the history of the earth, and 
branched off in many directions within a geologically 
speaking brief lapse of time, most of them, besides, being 
regulated in their distribution by the water-systems. How 
greatly their distribution differs from that of terrestrial 
animals has long ago been emphasised. Thus, latitudinal 
range, so striking. in many African reptiles, does not exist 
in fishes : the key to their mode of dispersal is, with few 
exceptions, to be found in the hydrography of the con- 
tinent ; and, as first shown by Dr, Sauvage, latitude and 
climate, excepting of course very great altitudes, are in- 
considerable factors, the fish-fauna of a country deriving 
its character from the head waters of the river-system 
which flows through it. In this way, for instance, the 
Lower Nile is inhabited by fishes bearing a close re- 
semblance to, or even specifically identical with, those of 
Tropical Africa, and strikingly contrasting in character 
with the land-fauna on its banks. Such being the case, it 
seems at first as if the geographical divisions of the fish- 
fauna were a matter of extreme simplicity, and that a 
knowledge of the river-systems ought to suffice for tracing 
areas which shall express the state of things. But we 
must bear in mind the movements which have taken place 
on the surface of the earth, and owing to which the con- 
ditions we find at present may not have existed within 
comparatively recent times; and this is where the 
systematic study of the aquatic animals affords scope for 
conclusions having a direct bearing on the physical geo- 
graphy of the near past. To mention two examples, the 
fishes of the Nile show so many specific types in common 
with those of the Senegal-Niger, now more or less com- 
pletely separated by the Chad basin, that we felt justified 
in postulating a recent communication between these water- 
systems, which has been fully confirmed by the sfud^y of 
the Lake Chad fishes ; , whilst, on the other hand, the 
greater difference between the fishes of the Nile and those 
of the Congo basin, the waters of which interlock at pre- 

1 Slightly abridged. 
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sent in such a way that it is believed possible, at certain 
seasons, for a man in a boat to pass from the one into 
the other, points to the existence, until very recently, of a 
mere effective separation. Such problems are of the 
^greatest interest, and a more exact knowledge of the fishes 
will help towards their solution. 

There is another aspect of the question of geographical 
distribution which has assumed special importance of late, 
especially in the writings of Prof. Osborn, Mr. Lydekker, 
and Dr. Scharff, and of •which Dr. A, E, Ortmann’s paper 
on the distribution of Decapod Crustaceans, published 
three years ago, may be taken as an example. One of 
the conclusions formulated therein is that ** any division 
of the earth’s surface into zoo-geographical regions which 
starts exclusively from the present distribution of animals 
without considering its origin must be unsatisfactory.” 
But in . certain groups of animals, possibly in most, the 
question of their origin is not easily settled ; in the case 
of the African fresh-water fishes, for instance, we sadly 
lack all direct palaeontological data, such as have sprung 
up lately in marvellous profusion in the case of the 
mammals, and notwithstanding the great progress in our 
knowledge of the changes that have taken place in the 
configuration of the world in Secondary and Tertiary 
times, which has been conveyed to a wide circle of readers 
chiefly through the luminous works of Neumayr, Suess, 
and de Lapparent, there is still much that is open tso dis- 
cussion. It must be admitted — and it is well to draw 
special attention to this point — that Dr. Ortmann’s maps 
of the land-areas in past periods, which render his sug- 
gestive paper so attractive, cannot be accepted as the ex- 
pression of well-established geological facts, and are, in 
some ^respects, graveh^ misleading. If I have attempted 
to deal with this subject on the lines laid down by Dr. 
Ortmann, whilst realising the want of many necessary 
data, palaeontological and geological, on which to base 
conclusions, it is with a due sense of humility, being fully 
aware that the suggestions now offered must be regarded 
as mere speculations. , 

The time has come for a stock-taking of our immensely 
increased material, the previous accounts of the distribu- 
tion of African fishes given by Dambeck in 1879, by 
Gunther and by Sauvage in 1880, and by Palacky in 1895, 
no longer answering, even approximately, to our present 
knowledge, as may be seen by comparing the lists given 
by these authors with the one I have quite recently pub- 
lished in the Annals and Magazine of Natural History 
as a basis for the sketch here attempted. 

How little we knew- of the fresh-water fishes of Africa 
when the subject was dealt with by the above-named 
authors is exemplified by the enormous number of genera 
and species which have been discovered within the last 
few years, thanks chiefly to the enlightened activity of 
the Governments of Egypt and the Congo Free State,' and 
to the initiative of Prof. Ray Lankester in organising 
explorations of the great lakes of Central Africa. The 
waters of the French Congo and Cameroon, the Niger, 
Abyssinia, and the interior of East Africa, have also 
yielded a large number of novelties ; even the Nile, com- 
paratively so well known, has been productive of 
many and remarkable additions to our knowledge. The 
importance of a better acquaintance with the fishes of the 
Lower Nile, a district believed to have been particularly 
well explored, can be measured by comparing the present 
data with those to which Prof. Gregory, on the faith of 
Dr. Gunther’s list, appealed to justify his theory of a 
direct connection in the past of the Upper Nile -with the 
Jordan through a river flowing along what is now the Red 
Sea. To this question we shall revert presently. 

Whilst the exploration of rivers and lakes has resulted 
in such a rich harvest, it remains a matter for serious 
regret that we should still be without any information 
as to the precursors of the African fishes. In spite of 
diligent search over a considerable portion of the great 
continent, no remains of any post-Triassic fishes have yet 
been discovered in Tropical and South Africa, and our 
acquaintance with Tertiary Teleosts generally is still almost 
as scanty and fragmentary as it was twenty years ago, 
although rnuch has been done by Dr. Smith Woodward 
in elucidating the affinities of such remains as have been 
exhumed.^ In the circutnstances we have to fall back on 
our imagination to explain the origin of the most important 
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groups characteristic of the present African fish-fauna, and 
much hazardous speculation has been indulged in. Thus, 
without any sort of evidence, the Cichlid Perches of Africa 
have been supposed to emanate from ancestors inhabiting 
hypothetical Jurassic or Cretaceous seas extending over 
Central Africa, whilst connecting land areas have been 
too freely postulated to account for the resemblance between 
the fishes of Africa and Tropical America, and antarctic 
continents devised to explain the presence of Galaxias in 
South Africa. To these suggestions I shall refer further 
on when dealing with the distribution of the families to 
which they were intended to apply. Although it is highly 
desirable that zoologists should base their theories of geo- 
graphical distribution upon geological data, I think we 
must regret the growing tendency to appeal to former 
extensions of land or sea without suflicient evidence, or 
even contrary to evidence, in order to explain away the 
riddles that offer themselves. 

Twenty-five years ago a list of the African fresh-water 
fishes would have included the names of about 350 species 
(Gunther gave the number as 255 only), some fifty of 
which have since lapsed into the synonymy, whilst at the 
present day we are acquainted with 976 species, referable 
to 185 genera and forty-three families. Of the latter five 
were then unknown, or unknown to have representatives 
in this part of the world. The forty-three families are 
here enumerated, with an indication of the number of 
genera and species according to the most recent census : — 


CHONDROPTERYGII. 
Plagiostomi. 

1. Carchariidje, i, i. 

2. Pristidse, i, i. 

CROSSOPTERYGII. 
Cladistia. 

3. Polypteridae, 2, ii. 

DIPNEUSTI. 

4. Lepidosirenidre, i, 3. 

TELEOSTEI. 
Malacopterygii. 

5. Elopidm, 2, 3. 

6. Mormyridc'c, ii, 108. 

7. Notoptericlm, 2, 2. 

8. Osteoglossidm, i, i. 

9. Pantodontidm, i, i. 

10. Phractolmmidm, i, x. 
n. Clupeidse, 6, 7. 

12. Salmonidm, 1, x. 

13. Cromeriidae, i, i. 

OSTARIOPHYSI. 

14. Characinidae, 20, 93. 

15. Cyprinidae, 12, 202. 

16. Siluridae, 37, 187. 

Apodes. i 


Haplomi. 

18. Galaxiidre, i, 2. 

19. Kneriidae, i, 2. 

20. Cyprinodontidae, 5, 39. 

Catosteomi. 

21. Gastrosteidae, i, x. 

22. Syngnathidae, 2, 3. 

Percesoces. 

23. Scombresocidae, i, i. 

24. Atherinidae, 2, 3. 

25. Mugilidae, 2, 13. 

26. Polynemidae, 3, 3. 

27. Sphyraenidae, x, i. 

2^ Ophiocephalidae, i, 3. 

29. Anabantidae, x, 14, 

Ac.\NTaoi*rERYGii. 

30. Ccntrarchidac, i, 3. 

31. Nandidae, i, i, 

32. Serranidae, 6, 8. 

33. Sciaenidae, i, i. 

34. Pristipomatidae, 2, 2. 

35. Sparidae, 1,1. 

i 36. Scorpididae, i, 3. 

37. Osphroraenidae, i, i. 

38. Cichlidm, 30, 179. 

39. Pleuronectidae, 2^ 2. 

40. Gobiidae, 2, 31. 

41. Blenniidm, 3, 3. 

Opistiiomi. 

42. Mastacembelidae, i, 23. 

Plectognathi. 


17. Anguillidae, i, 6. 


43. Tetrodontidae, i, 4. 


In discussing the distribution of the fresh-water fishes 
it is necessary to divide them into four principal cate- 
gories : — 

(1) Those living part of the year in the sea. This cate- 
gory is again subdivided into anadromous forms, breeding 
in fresh water (ex. some Clupea), and catadromous forms, 
breeding in salt water (ex. Anguilla), 

(2) Those living normally in the sea, but of which certaiin 
colonies have become land-locked, or have separated them- 
selves from the marine stock still represented on the 
neighbouring coast (ex. some Gobiidae and Blenniidse). 

(3) Those which, although entirely confined to fresh 
waters, ^ have as nearest allies species living in the sea, 
and which there is reason to regard as more or less recently 
derived from marine forms (ex. Galaxiidse, Tetrodontidse). 

(4) Those belonging to families entirely (ex. Mormyridae, 
Characinidae) or chiefly (ex. Siluridae, Cyprinodontidae) 
restricted to fresh waters. 
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The forms of the first and second categories may be 
entirely neglected in dealing with the distribution of fresh- 
water fishes. Their range is regulated by the sea, and 
they must be dealt with in conjunction with littoral forms. 
Eighty-six species in the list of African fresh-water fishes 
belong to these categories. 

The third category is of secondary interest in the history 
of the fresh-'water fauna ; but, as in the case of Galaxias, 
forms referred to it may give rise to discussion. 

It is with the members of the fourth category that we 
shall mainly deal in the portion of this Address which is 
devoted to the origin and mode of dispersal of the African 
fishes. 

The Polypteridje. — ^This is incontestably the most re- 
markable family of African fishes. Entirely restricted to 
Tropical Africa and the Nile, without any known near 
allies, living or extinct, its history is one of the greatest 
riddles in ichthyology. From the evolutionary point of 
view, no group is of greater interest, owing to its prob- 
able relation to the Chondropterygians or Elasmobranchs, 
to the Osteolepid Crossopterygians, out of which the Lung- 
fishes seem to have been evolved, and to the earliest 
pentadactyle vertebrates, the Stegocephalous Batrachians. 
Although generally brigaded by modern systematists with 
the Osteolepida in the order Crossopterygii, it is still 
doubtful whether it should not rank as a distinct order, 
Cladistia of Cope, the characters which differentiate it 
from these early Teleostomes being perhaps of greater 
importance than those which separate these from the 
Dipneusti. Until we have some proof to the contrary, we 
are justified in regarding the Polypteridae as having arisen 
in Africa from fresh-water ancestors, themselves derived 
from early Mesozoic types which are entirely hypothetical. 

The Lepidosirenxdje. — Protopterus in Africa and Lepido- 
siren in South America are specialised modifications of the 
Ceratodontidae, still represented by one species in Australia, 
which have left remains in Triassic, Rhaetic, Jurassic, and 
Cretaceous rocks of Europe, North America, Patagonia, 
North and South Africa, India, and Australia. The dis- 
tribution of the Ceratodontidse has therefore been, at 
different periods at least, a world-wide one, and we should 
feel justified in assuming the living representatives of the 
Lepidosirenidae to have been evolved out of this family 
independently in Africa and in South America, On the 
other hand, in view of the old age of the group, there is 
no reason why the Lepidosirenidae should not have passed 
from one of the present continents into the other when 
they were connected by land. As Protopterus is a less 
specialised ■ type than Lepidosiren, the probabilities would 
then be that the former originated in Africa. Mr. 
L5^dekker, in his “ Geographical History of Mammals,” 
states his opinion that Lepidosiren reached its present 
habitat by way of Africa. The mode of life of these fishes 
renders them less dependent on hydrographical systems, 
and the distribution of the species, which cannot yet be 
traced in a satisfactory manner, is evidently very different 
from that of other groups. 

The Mormyrid^®. — ^This extraordinary group, of which 
so many new and remarkable types have been discovered 
within the last few years, especially in the Congo, is 
peculiar to the fresh waters of Tropical Africa and the 
Nile. Its morphology shows it to be highly specialised 
from some very lowly Teleostean ancestor. This I 
believed to be found in the Albulidse, a family already re- 
presented in Cretaceous seas, and of which one species 
still occurs on the West Coast of Africa. But Dr. Ride- 
wood, who has recently made a much more careful study 
of the cranial characters of the two families, is unable 
to support the suggestion of a direct descent from the 
Albulidae. It nevertheless remains probable that the 
Mormyridse were derived from forms more closely allied 
to the known Albulidse than to any other family with which 
we are acquainted, and which no doubt lived in Cretaceous 
seas; and tve may therefore assume that the Mormyridse 
originated in Africa, and were evolved out of Cretaceous 
marine ancestors. 

The Notopteridje. — ^This is another eccentric family, 
having many points in common with the Mormyridse and 
with the North American Hyodontidse. It is represented 
by five species, three of which live in the Indo-Malay 
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region and two in Tropical Africa. Its derivation is still 
a mystery. The fact that its most specialised form 
(Xenomystus) is African, and that a species differing but 
little from the living Notopterus occurs in fresh-water 
deposits in Sumatra, which are regarded by some geologists 
as of Middle Eocene age — although, as stated further on' 
a propos of the Cyprinidse, there is reason for regarding 
them as Miocene, or even later — ^justifies us in believing, 
until further palaeontological evidence be available, that the 
African forms are immigrants from the East. 

The Osteoglossidje. — An archaic type of Teleosteans, 
now represented by two genera in South America, by one 
in Australia and the Malay Archipelago, and by a fourth 
in 'Tropical Africa and the Nile. Excellently jareserved 
fossils from the Middle Eocene of Wyoming (Dapedo- 
glossus) are most nearly allied to, but more generalised 
than, ^ the Australian-Malay genus ; whilst the less satis- 
factorily known British Lower Eocene Brychsetus appears 
nearer to the South American Arapaima. The African 
genus Heterotis is the most specialised form. The Osteo- 
glossidae are evidently an ancient group, now in process 
of extinction, which once had a very wide distribution. 
The fact of the only known fossil representatives being 
from North America and Europe does not seem sufficient 
evidence of the northern origin of the family, as suggested 
by Mr. Lydekkcr. 

Pantodontid^, Phractol^emidje, Cromeriidje, — Three 
monotypic families peculiar to Africa. The first bears a 
near relationship to the Osteoglossidse, and was probably 
derived from them ; but the two others, discovered within 
the last few years, are so aberrant and isolated among 
the Malacopterygians that we are absolutely in the dark 
as to their possible origin. 

The Characinid-e. — This is one of the larger groups of 
African fishes — with ninety-three species, referred to twenty 
genera, mostly from the Nile and Tropical Africa, as far 
east as the great lakes, but only very sparsely represented 
in East and South Africa. 

One of the most striking features of the South American 
fresh-water fish-fauna is the extraordinary number and 
variety of forms of the Characinidse, unquestionably one of 
the most lowly and generalised groups of exclusively fresh- 
water Teleosts. There occur in that part of the world 
as many as 500 species (about two-fifths of the whole 
fresh-water fish-fauna), divided among some sixty genera. 
The carnivorous forms predominate, but the herbivorous 
or semi-herbivorous are also very numerous. The latter 
would evidently compete with the Cyprinids, their near but 
more specialised relatives, which are so numerously re- 
presented in North America; and it is a remarkable fact 
that not a single Cyprinid is known to extend further 
south than Guatemala. 

Although palaeontology has taught us nothing respecting 
the Characinids, we have reason to assume, from the 
morphological point of view, that they were the precursors 
of the Cyprinids, which, we know, were already abundantly 
represented in North America and Europe in Lower 
Tertiary times, when the Isthmus of Panama was under 
the sea. When, in the Miocene, North and South America 
became re-united, the waters of the latter part of the world 
must have been already so fully stocked with Characinids 
as to prevent the southern spread of the Cyprinids. This 
is the only explanation that can be offered of the total 
absence of Cyprinids in South America, considerations of 
climate being of no avail in view of their distribution all 
over Africa. If, therefore, the Characinids existed in pro- 
fusion in South America before the Miocene period, we 
are justified in claiming for them a high antiquity, and 
by putting it at the Upper Cretaceous we need not fear 
going too far back. 

The Cyprinidje. — ^These fishes, as mentioned above, are 
very closely related to the preceding, and there is every 
reason to believe the former to be derived from the latter. 
Their least specialised genera (Catostominse) are now 
found in North and Central America (about sixty species), 
whilst three species, referable to the same genera, inhabit 
Eastern Siberia and China. These Catostominae are known 
to have had representatives in the Eocene of North 
America, whilst the more specialised Cyprininse, which 
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constitute the great bulk of the family both in the new 
world and in the old, have left remains in the Oligocene 
and later beds in North America and Europe. It is, there- 
fore, highly probable that the Cyprinids originated as a 
.northern offshoot of the South and Central American 
"'Characinids, and thence spread to Eastern Asia, at least 
as early as the Upper Eocene. By the time (Miocene) 
they had reached India, where they now form the great 
majority of the fresh-water fishes, Africa had been con- 
nected with it by a wide belt of land, and no obstacle 
prevented their western extension. This comparatively 
recent migration accounts for the practical identity of the 
genera and the often very close affinity of the species of 
the Cyprinids of India and Africa. At the same period 
the land-area connecting India and Africa with Madagascar 
had disappeared, and the Cyprinids never reached that 
great island, where no doubt they would have thriven, if 
we judge by the results of the introduction by man of the 
gold fish, said to be in process of strongly reducing the 
numbers of the native Malagasy fresh-water fishes with 
which it is in a position to compete. Competition is 
always an important factor in the distribution of a group 
of animals, and the confinement of the Characinids to the 
waters of the western and central parts of Africa at the 
time of the immigration of the Cyprinids from the east 
must be the explanation of the comparative abundance 
of the latter and the scarcity of the former in those parts 
of the continent east of the Rift Valley which are not 
drained by rivers flowing from the central parts. The 
Cyprinids must have spread more rapidly than the 
Characinids, and being also less partial to heat they have 
thriven in the waters of South Africa, where at present 
only two species of Characinids — both carnivorous forms — 
are known to extend south of the Zambesi system. Of 
the 202 species recorded from Africa thirteen are found 
in North-West Africa, sixty-three in East Africa (exclusive 
of the Zambesi), and twenty-one in South Africa. 

The Silurid^. — This large family is almost cosmo- 
politan in tropical and warm regions ; and although the 
great bulk of the species are restricted to fresh waters, 
a certain number (chiefly of the sub-family Ariinse) occur 
on the coasts and in the estuaries. Morphologically these 
fishes are so closely allied to the Characinidge and 
Cyprinidae that we must assume them to have been evolved 
from a common ancestral stock, probably in Cretaceous 
times ; but connecting forms such as we should expect 
to find in deposits of that age are still unknown. The 
Silurids appear In the Lower Eocene estuarine beds of 
England and France, as forms closely related to the living 
Ariinie and Bagrinie, and further allied forms follow in the 
Middle Eocene of various parts of Europe and North 
America. In the Upper Eocene of Lower Egypt estuarine 
deposits contain well-preserved remains of forms which 
appear to be only specifically separable from the Bagrus 
still living in the Nile, The general distribution of these 
fishes was, therefore, in early Tertiary times very much 
the same as it is at present, and palieontology offers us 
no clue as to where they originated. 

The exclusively fresh-water Silurids now found in Africa 
are^ all generically distinct from the South American forms, 
whilst the West African species that enter the sea belong 
to the same genus (Arius). The two exclusively fresh- 
water Silurids found in Madagascar show closer affinity 
with the African than with the Indian forms, and may 
have immigrated from Africa in the early Tertiary times 
through the bridge which then existed, unless they have 
: been derived from marine types, which is quite possible. 

The Galaxhd.®. — Two small fishes originally described 
by F. de Castelnau as Loaches, and now referred to 
Galaxjas, occur on the flats near Cape Town and in the 
Lorenz River, some twelve miles from its mouth in False 
Bay. They are of -special interest as belonging to a family 
and gOhus long believed to be exclusively confined to fresh 
waters and characteristic of the extreme south of America, 
New Zealand, and Southern Australia. After Dr. Stein- 
dachner had first recognised the true affinities of the Cape 
species,^ Prof. Max Weber was inclined to regard this 
mteresting discovery as affording a new argument in 
favour of the past antarctic continent on which so much 
has .been written. But Dr. Wallace was nearer the truth 
whesri! he suggested that a lahd connection within the 
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period of existence of one species of fish, viz. Galaxias 
attenuatus, known from Chili, Patagonia, Tierra del 
Fuego, the Falkland Islands, New Zealand, and Southern 
Australia, would have led to much more numerous and 
important cases of similarity of natural productions than 
we actually find, and that we must rather look to the 
transport of the ova across the southern sea to explain 
this very remarkable distribution. A better acquaintance 
with the Galaxias has confirmed Dr. Wallace’s supposition, 
as it is now an established fact that some species live in 
the sea. 

As the early Tertiary “Antarctica,” as designed by 
Prof. H. F. Osborn, does not involve South Africa, the 
presence of species of Galaxias at the Cape cannot, even 
on that hypothesis of continental extension, be explained 
except on the assumption of their marine origin. 

The KneruduE. — K monotypic family with two species, 
one from Angola, the other from East Africa. These little 
fishes are related to the Pikes, Esocidse ; and there is no 
reason that I can see against their being possibly derived 
from them, in which case they would be of northern origin, 
the Esocidse, now confined to the northern hemisphere, 
being known from fresh-water deposits in Europe as far 
back as the Oligocene. 

The CYPRiNODONTiDiE. — The members of this large 
family are mostly Central and South American. They are 
comparatively few in Africa, but have representatives in 
every part, and also in Madagascar and the other islands 
of the Indian Ocean. Although principally restricted to 
fresh waters, not a few species are known to live in 
brackish water, whilst examples are known of their occur- 
ring far out at sea. 

The OphiocephauduE and Anabantid^. — Unknown 
fossil, and now restricted to Africa and South-Eastern 
Asia, we have no means of telling in what part of the 
world these two closely allied families originated. The 
Anabantidse are more numerous in species, and these are 
of a more generalised type, in Africa than in Asia. 

The Nandid.®. — The recent discovery of Polycentropsis 
in the Lower Niger has added a genus to a small family 
previously known to be represented by three genera in 
South-Eastern Asia and by two in the northern parts of 
South America. The latter are more nearly related to the 
African genus than the former. Too little is known of 
the habits of these fishes to decide whether the hypothesis 
of a migration across the Atlantic, in the days when a 
shallow area with a string of islands connected the old 
world and the new, answers for their distribution. Their 
systematic position — specialised Pcrcifornnes — is against the 
assumption of their having existed in Cretaceous or early 
Eocene times. No fossil forms are known. 

The Osphromenid-e.—- The only African representative, 
the genus Micracanlhus, with a single species in the 
Ogow4, is hardly separable from the genus Betta, which, 
with six other genera, is characteristic of the Indo-Malay 
region and China. Palieontology gives no information on 
the earlier distribution of these highly specialised fishes. 
That a type so well organised for adapting itself to all 
sorts of waters, and so ready to acclimatise itself in any 
part of the tropical or subtropical countries where it has 
been transported by man, should have so restricted a range 
seems remarkable. Were it not for the existence of this 
African form, far away from the other members of the 
family, one might have felt inclined to look upon the 
Osphromenidse as a. very recent group, which has not had 
time to spread far from its original centre in South- 
Western Asia. 

The C1CHLID.E. — ^As regards the number of species (179) 
this family ranks next to the Cyprinidce (202) and the 
SiluridiE (187) in the African fresh-water fish-fauna, and, 
like these, it has representatives nearly all over the great 
continent. Although Cichlids may thrive in inland waters 
of considerable salinity, they are not known to have ever 
been found in the sea, even near the mouths of rivers. 
The facility with which they establish themselves in 
isolated waters, often untenanted by other fishes, such as 
wells in the Sahara, salt-water pools in the interior of 
East Africa, &c., has long been known, but by what agency 
this has been effected remains unexplained. Quite recently 
Dr. Lonnberg has , reported on the exploration of a small 
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isolated lake of volcanic origin on the Cameroon moun- 
tain, a lake 200 feet above sea-level, without any outlet, 
and situated about twelve miles from the nearest river 
and twice as far from the sea-shore. This lake was found 
to have a fish-fauna consisting exclusively of Cichlids, 
belonging to three genera and five species, tw^o of which 
have been described as new. 

The great bulk of the family inhabits Africa, including 
Madagascar, and America, from Texas to Montevideo j the 
number of generic types is greater, although the species 
are only slightly in excess, in the former than in the latter 
part of the world. Seven species inhabit ^ Syria, three of 
these being also found in the Nile, and three are known 
from India and Ceylon, The American and Indian genera 
are all distinct from the African. A great number of 
species (fifty-five), all but one endemic, inhabit Lake 
Tanganyika, of which they form a little more than two- 
thirds of the fish-fauna; and many of these species belong 
to distinct genera, showing specialisation to a remarkable 
degree. Out of thirty recognised genera of African 
Cichlids, as many as fifteen are believed to be peculiar to 
Tanganyika. Lake Nyassa, with the Upper Shire, 
possesses also some remarkable endemic genera ; but they 
are only four in number, and the number of species re- 
corded up to the present does not exceed twenty-two. The 
rest of the species are mostly from West Africa and^ the 
Congo basin ; but a few, referable to the two most widely 
spread genera, are found in East and South Africa. 
Madagascar has only four species, two belonging to an 
endemic genus, whilst each of the two others is referred 
to a widely distributed African and Syrian genus. 

No fossils are known that agree closely with any of the 
recent genera, but a type of Perciforms, described by Cope 
as Priscacara, from Middle Eocene fresh-water beds in 
North America, presents all the characters which we should 
expect to find in the direct ancestors of the modern Cichlids, 
differing from the living forms in the presence of vomerine 
teeth, a serrated prse-operculum, and apparently eight 
branchiostegal rays. It has twenty-four vertebrae, a 
number lower than is found in most of the recent genera ; 
and this indication is of importance for reasons that must 
be explained somewhat fully. 

The lower Teleosteans (Malacopterygii and Ostariophysi, 
often united under the term “ Physostomi ”) mostly have 
a high number of vertebrae ; but when we pass on to the 
higher Acanthopterygii, we find very frequently, among 
most diverse families, the number reduced to twenty-four. 
That this number should occur with such frequency has 
struck many ichthyologists since Dr. Gunther first directed 
attention to it, more than forty years ago, pointing out 
at the same time that in the Labridae this number is 
almost constant in the tropical genera, whilst those genera 
which are chiefly confined to the temperate seas of the 
northern and southern hemispheres have an increased 
number. It has since been shown by Dr. Gill and by 
Prof, Jordan that this generalisation holds true of several 
other families of Acanthopterygians, and the latter 
authority, when discussing the subject at some length, 
came to the opinion that the state of things could be ex- 
plained, from an evolutionary point of view, on the assump- 
tion that competition among Various marine fishes being 
greater within the tropics has resulted in greater special- 
isation, by which the originally high number of vertebrse 
has been reduced. It is difficult, however, on this assump- 
tion to account for the fact that in so many cases the 
reduction should have resulted in the number twenty-four 
— neither one more nor one less — and this repeated in many 
families belonging to the same sub-order but otherwise 
only remotely related to one another. Three years ago, 
when dealing with the affinities of the flat-fishes, Pleuro- 
nectidse, I was struck by the discovery that, in the un- 
questionably least specialised genus, Psettodes, the vertebrae 
are twenty-four in number, the other known genera having 
from twenty-eight to sixty-five, and that the numbers in- 
creased along the most probable lines of evolution. A 
consideration of other, famHies, and of the fossil for^ns in 
which the number of vertebrae has been ascertained, soon 
convinced me that this rule also applies to them, and that 
the order of evolution had in every case to be reversed 
from that assumed by Prof, Jordan, whose interpretation 
I had previously accepted as correct. As a result of my 
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investigation into this question I believe that the frequent 
occurrence of twenty-four vertebrae is due to the original 
Acanthopterygians having presented this number, that it 
has been retained in the more generalised members of the 
families which have branched off from them, and increased - 
or, more seldom, reduced in the course of evolution. 

The view which I entertained when first studying the 
Cichlids of Lake Tanganyika must be abandoned, and the 
direction of the supposed lines of evolution reversed, 
together with the signification given by me to the 
characters of increased number of dorsal and anal rays, or 
of multiple lateral lines which go more or less hand in 
hand with the increase in the vertebral segments. I must 
therefore repudiate the statement, first made by me in 
describing some of the new genera discovered by Mr. 
Moore in Lake Tanganyika, that they show features of 
generalisation, the contrary being the case. This has been 
shown by Dr. J. Pellegrin, who has recently published *a 
monograph of the whole family Cichlidae, in which he has 
very ably dealt with the question of the interrelation of 
the various genera from the phylogenetic point of view. 

Two theories have lately been put forward as to the 
origin of the African Cichlids. 

According to Mr. Moore, to whom we owe the discovery 
of so many new forms in Lake Tanganyika, the Cichlids 
are of marine origin, and penetrated into a hypothetical 
Central African sea in pra3-Tertiary times. But as no 
Perciform fish of any sort is known earlier than the Upper 
Cretaceous, and no Perch, in the widest sense, before the 
Lower Eocene (Prelates), the possible existence at that 
remote time of so specialised a type of Perches as the 
Cichlids is absolutely contrary to palaeontological evidence. 
Further, such an explanation is unsupported by any geo- 
logical data, no trace of Jurassic or Cretaceous deposits 
having been found on the plateau of Central Africa, not- 
withstanding much search over a considerable portion of 
the Congo State. It is impossible to imagine that such 
a sea could have existed without leaving any sedimentary 
deposits whilst its relics were being preserved in Lake 
Tanganyika. Besides, the distinguished Belgian geologist, 
Prof. J. Cornet, who has paid special attention to this 
question, and has himself surveyed a considerable part of 
the territory of the Congo State, regards the Tanganyika 
as by no means a very ancient lake, its formation not 
dating back beyond Miocene times. I may also here point 
out that Mr. Moore’s interpretation of the affinities of the 
so-called “ halolimnic ” Mollusca has not received any 
support from those best able to judge of its merits. Mr. 
E. A. Smith, from the recent conchological, and Mr. 
Huddleston, from the palasontological point of view, have 
recently discussed his ^ conclusions, with which they are 
unable to agree. I need hardly add that the discovery 
since the publication of the Tanganyika Problem ” of 
the Medusa Limnocnida tanganicae in Lake Victoria has 
dealt a further blow to Mr. Moore’s theory. 

As regards the origin of this Medusa, recent palaeonto- 
logical discoveries afford a much more rational explanation 
of the presence in Tanganyika of a Coelenterate of un- 
I questionably marine derivation. The highly important finds 
of fossils between the Niger and Lake Chad by the English 
and French officers of the Boundary Commission, which 
have been reported upon by Prof, de Lapparent, Mr. Bullen 
Newton, and Dr, Bather, have conclusively established 
the existence of Middle Eocene marine deposits over the 
Western Soudan, and the Egyptian and Indian character 
of these fossils, as well as of others previously obtained in 
Cameroon and Somaliland, justifies the belief in a Lutetian 
(Middle Eocene) sea extending across the Soudan to India. 
In fact, as stated by Mr. Newton, the paleontological 
evidence seems to prove that the greater part of Africa 
above the equator was covered by sea during part of the 
Eocene period. On this sea retreating northwards, after 
the Lutetian period, Medusae became land-locked and 
gradually, adapted themselves to fresh water : they had, not 
far to travel to find themselves in what are now the Nile 
iSikes, and later, through the changes which Mr. , Moore 
himself has shown to have taken place in the drainage of 
Lake Kivu, they were easily carried into the Tanganyika 
— probably at no very remote time — and maintained them- 
selves, to- the present, day. I understand that the Medusa 
reported from Bammaku, Upper Niger, in 1895, but still 
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undescribed, has been re-discovered by Budgett, and is now 
being studied. Should it prove to be related to the Tan- 
ganyika species, it would also have to be regarded as a 
relic of the same Eocene sea, and it -would add further 
support to the very simple explanation which I have 
ventured to offer of a case which seemed so tremendously 
puzzling in our previous state of ignorance of the geo- 
logical conditions of Africa between the equator and the 
tropic of cancer. 

As explained by Prof. Cornet, Tanganyika has been 
until very recent times without an outlet. The Lukuga, 
which drains into the Congo, was only formed after Lake 
Kivu became, owing to volcanic eruption, a tributary of 
the Tanganyika through the Rusisi River. The greater 
or less salinity of the water of a lake without an outlet is 
a matter of course, and therefore Tanganyika was for a 
long time a salt lake. Its water is still, Mr. Moore says, 
somewhat salt. No wonder that the Cichlids, which else- 
where in Africa show no aversion to such conditions, and 
which somehow or other contrive to settle into isolated 
waters, should have been among the first inhabitants of 
the lake, where, without having to face competition with 
other types of fishes, they throve and became differentiated 
into a" multitude of genera. When the hydrographical 
conditions changed and the water gradually lost its salinity, 
first on the surface and later at greater depths, an influx 
of other forms of fish-life (Polypterus, Characinids, 
Cvprinids, Silurids, &c.) penetrated into the lake, some 
from the Nile system through the Rusisi, others from the 
Congo up the Lukuga. This explains well enough the 
character of the Tanganyika fish-fauna. The Cichlids, 
the oldest inhabitants of the lake, nearly all belong to 
endemic species, many of which constitute genera repre- 
sented nowhere else ; whilst the fishes of other families, 
later immigrants, all belong to widely distributed genera, 
and several of them even to species also found either in 
the Nile or in the Congo, or in both these river-systems. 

The other theory is that the^ Cichlids have originated 
as fresh-water fishes in Eocene times in America and have 
crossed the Atlantic by a bridge which then connected 
South America with Africa. This is the e.xplanation given 
by Dr. Pellegrin. He admits that we have no indication 
of any near allies of these fishes before the Middle Eocene 
(Green-River beds of North x\.merica), and, basing his 
statement on the last edition of Prof, do Lapparent’s 
“ Traitd de Geologie ” (1900), he says it seems to be beyond 
doubt that during the Lutetian period, which immediately 
followed that at which the earliest Cichlids were known 
to live in the fresh waters of America, a vast continent 
extended between South America and Africa. Should this 
have really been the case, the question of the distribution 
of the Cichlids could be regarded as settled. But I cannot 
satisfy myself that there is any geological evidence to 
support this view. 

This third hypothesis has this advantage over the two 
others, that it’doeg not postulate any land-areas in late 
Eocene or Miocene times, for which there is at present no 
sufficient evidence, nor a prje-Tertiary and marine origin 
for the family Cichlidse, which is wholly improbable and 
receives no support from paleontology. 

On the other hand, it is undeniable that the hypothesis 
of a South Atlantic land communication in the Eocene has 
much in its favour, and when this is really established 
all difficulty in explaining the distribution of the Cichlidse 
wfill have disappeared. In the meanwhile, to use an 
appropriate metaphor, we must not construct bridges with- 
out being sure of our points of attachment, otherwise they 
are liable to collapse as geological knowledge progresses. 

The Mastacembelid^. — ^At present we are acquainted 
with thirty-eight species of Mastacembelus : fourteen from 
the Indo-Malay region, one from Syria and Mesopotamia, 
and twenty-three from Tropical Africa. The distribution 
of these fishes, the fossil remains of which are still un- 
known, has probably once been a continuous one, climatic 
and hydrographic conditions possibly accounting for the 
present discontinuity. We have no data from which to 
decide whether the Mastacembelids first appeared in Asia 
or in Africa, or simultaneously in both parts of the world, 
as^ is quite possible on the assumption that the family 
originated in the Eocene sea extending from the Western 
Soudan to India. 
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This concludes our review of the affinities and past 
history of the principal fresh-water types which characterise 
the present African fish-fauna. We have endeavoured to 
show that a Tertiary land connection between Africa and 
South America is not absolutely necessary to explain the 
many points of agreement between the fresh-water fishes 
of these two parts of the world, as has been postulated by 
many writers. Besides, there are still some who hold, as 
does Prof. G. Pfeffer — whose interesting essay on the zoo- 
geographical conditions of South America, from the point 
of view of lower vertebrates, appeared after this Address 
had been \vritten — that a former subuniversality of distri- 
bution will afford a solution to many of these problems 
without necessitating such a land-connection, as exemplified 
by the past distribution of the Pleurodiran Chelonians. 
In this review we have summarised many previous hypo- 
theses and added a few, but in every case with a feeUng 
of dissatisfaction, fully realising, as we do, the futility 
of speculations in the present state of the two great 
branches of knowledge, geology and palasontology, on which 
the solution of these questions must ultimately rest. 

We may now pass on to the realm of facts, and survey 
in the briefest manner the waters of the great continent 
as they appear after the many discoveries which have of 
late so greatly increased our knowledge of the African 
fishes. 

In the present state of our knowledge of the fresh-water 
fishes Africa may be divided into five sub-regions, the 
discussion of the further subdivision of which would exceed 
the limits of this Address : — 

(1) The North-Western Sub-region, or ‘Barbary, and the 
Northern Sahara, properly forming part of the Palmarctic 
region. 

(2) The Western-Central Sub-region, with all the great 
rivers and lakes, extending to the Nile Delta and the 
mouth of the Zambesi, for which the term Megapotamian 
Sub-region has been sugge.sted to me by Dr. Sclalcr. 

(3) The Eastern Sub-region— Abyssinia, with the upper 
tributaries of the Blue Nile, and the countries east of the 
Rift Valley and north of the Zambesi. 

(4) The Southern Sub-region — all the waters south of the 
Zambesi system. 

(5) Madagascar. 

The smaller islands of the Indian Ocean have a frcslv 
water fish-fauna so insignificant that they may be entirely 
neglected in a broad division of the African region. 

1. The North-Wkstekn Sub-region. 

In its deficiency in rivers of permanent flow Barbary 
has much in common with South Africa, and those two 
parts of Africa in their fish-fauna present a somewhat 
analogous example to that on which the now exploded 
theory of bipolarity was founded. Swelling to foaming 
torrents in the rainy season or after a storm, reduced to 
series of pools connected by tiny streams at other times, 
the watercourses are evidently unsuited to fish-life ; and 
it is not surprising that, apart from a certain number of 
forms adapted to live in stagnant, often strongly saline, 
waters, the fishes should be so few in kind. But they 
make an interesting assemblage, in which it is easy to 
discover forms unmistakably" suggestive of the prae-Pliocene 
times when the sea had not burst through the Straits of 
Gibraltar, mixed with others of decidedly Africo-Indian or 
Oriental affinities. 

The number of species from inland waters, whether fresh 
or salt, hitherto recorded from this part of Africa, amounts 
to thirty or thirty-one only. Of these thirteen arc 
Cvprinids, which may all be regarded as of northern or 
eastern immigration. Four of the Barbels show European 
affinities, one of them being found also in Spain, whilst 
the seven others belong to a section of the genus largely 
represented in Southern Asia and East Africa, but only 
known in West Africa from Cameroon. A species of 
Varicorhinus, recently discovered in Morocco, has similar 
affinities, the genus being known from South-Western Asia. 
Abyssinia, and Lake Tanganyika. A small somewhat 
aberrant species of the South-Western Asian genus 
Phoxinellus has been described from the Algerian Sahara, 
whilst an Alburnus from the Tell (originally placed in the 
genus Leuciscus) is also the sole representative in Africa 
of a genus inhabiting Europe north of the Pyrenees and 
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Alps and South-Western Asia. With two exceptions, all 
the Cyprinids are confined to the northern watershed of 
the Atlas, in which varieties of our River Trout and our 
Stickleback also occur; but Barhus callensis and^ the 
Phoxinellus occur also in the Algerian and Tunisian 
Sahara, showing that, as in other groups of animals, no 
sharp delimitation can be drawn between the Palsearctic 
and ^-Ethiopian regions of Barbary. 

Of three Cyprinodonts one, from the high plateaux, 
inhabits also Spain ; another, more generally distributed, 
is known from Sicily, Syria, and North-East Africa ; whilst 
the third, remarkable for the absence of ventral fins, is 
monotypic of a genus named Tellia — a misnomer, as it is 
not found in the Tell, but on the high plateaux of Algeria, 
at altitudes of from 2000 to 3000 feet, not Sooo, as stated 
by Danbeck. 

Three Cichlids are known from the Northern Sahara, 
one, a Tilapia, being restricted to Eastern Algeria and 
Tunisia, whilst the two others, a Hemichromis and a 
Tilapia, extend to Lower Egypt, and are besides widely 
distributed in Tropical Africa. The Cichlids, along with 
the Cyprinodon, the Barbus, and the Phoxinellus mentioned 
above, are often ejected by artesian wells, and the fact 
has given rise to much discussion. The latest investigator 
of this phenomenon, the distinguished engineer, M. George 
Rolland, confirms the opinion, e.xpressed by the late Sir 
Lambert Playfair and M. Letourneux in 1871, that these 
fishes normally live and breed in the lakes and wells ex- 
posed to air and light, and that their presence in the 
underground sheets of water with which the lakes com- 
municate is merely an episode, and as it were an incident 
in the voyages which they undertake from one opening 
to the other. There is therefore no justification for the 
term “ realm of the Trogloichthydae ” which has been pro- 
posed by Dambeck for North-West Africa. 

The other fishes which complete the list are of direct 
marine derivation, as the anadromous Shad and the cala- 
dromous Eel and Grey Mullets, or such as have recently 
adapted themselves to permanent existence in fresh water, 
like the Syngnathus discovered by Sir L. Playfair, the 
Atherina, which occurs also in various fresh-water or 
brackish lakes in Southern Europe and Egypt and in the 
Caspian Sea, two Gobies and a Blenny, the latter being 
also known from fresh waters in the South of France and 
in Italy. The occurrence of an otherwise strictly marine 
species of Blenniids {Cristiceps argcntatus) in the fountain 
of Ain Malakoff, in the high plateaux of Algeria, rests on 
the testimony of a naturalist of Algiers and needs con- 
firmation. 

II. The Meg.\pot.\mian Sub-region - 

The Nile, fhe Niger, the Gambia and the Senegal, the 
Congo, and the Zambesi, with their numerous Mormyrids, 
Characinids, Silurids, and Cichlids, have much the same 
general character, which points to many of the generic 
types having radiated from a common centre of origin, no 
doubt in those great central lakes which are believed to 
have existed in Middle Tertiary times. Lake Chad, the 
ichthyic fauna of which was until quite recently unknown, 
represents the dwindling remains of a larger basin which 
communicated until comparatively recent times with both 
the eastern and western river-systems, thus accounting for 
the great resemblance between the fishes of the Nile and 
those of the rivers of the Atlantic watershed north of the 
Cameroons, 46 species out of 101 knowm from the Nile 
(without the great lakes by which it is now fed) being also 
found in the Niger, the Senegal, or the Gambia, or in all 
three, and most of these have been recently found in Lake 
Chad and the rivers emptying into it. The' collection made 
in Lake Chad by Captain Gosling, and sent by him to 
the British Museum, contains representatives of twenty- 
four species, all of which were previously known from 
both the Nile and the Niger, thus strikingly confirming 
conclusions arrived at from a study of the fauna of those 
tw’o river-systems. Collections sent to the Paris Museum 
by the Chevalier and Decorse Mission, and worked out by 
Dr. Pellegrin, •add twenty-five species to the above number, 
two described as new, two Nilotic, eight West African, 
five Congolese, the rest being common to the eastern and 
western river-systems. The Congo differs more consider- 
ably, and must therefore have been separated from the 
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Nile-Chad-Xiger for a longer period, only 15 out of its 
265 species (excluding the Tanganyika) occurring also in 
the Nile, and eleven in the Chad. When we reach the 
district of the sources of the Congo, the so-called Katanga 
district, we find a mixture of Congo and Zambesi forms, 
which points to a former reversal of the drainage of parts , 
of the elevated dividing range. Lake Mwero belongs to 
this district ; although so near to Lake Tanganyika, it 
has no fish in common wdth it except a few of very wide 
distribution. Lake Bangweolo, also in the same district, 
is said to swarm wdth fishes, Silurids and Cichlids 
especial!}’, but they have never been collected. The 
Zambesi, so far as it has been explored at present, is the 
poorest in fishes of the great rivers, and it differs from the 
others in one important point — the absence of the Poly- 
pteridje. The great lakes differ considerably in their fishes 
from the river-systems into which they drain. 

As pointed out eleven years ago by Prof. Gregory, the 
system of the head waters of the Nile must have been very 
differently arranged in times geologically quite recent. 
This is proved by what we know^ of the great lakes north 
of Tanganyika. Thus, of the species known from Lake 
Victoria, barely one-fourth occur also in the Nile, the rest 
being mostly endemic; whilst Lake Rudolf, which has now 
no communication with the Nile, has four-fifths of its 
species in common with that system. Lakes Albert and 
Albert ^ Edward are very insufficiently explored and have 
only yielded a few species, one-half of which are Nilotic. 
Two fishes, Cyprinids, are all we know from Lake Baringo, 
one being a widely distributed Nile species, the other an 
East African. We must conclude from these data that 
Lake Victoria has long been isolated, whilst Lake Rudolf 
has until very recently been in communication with the 
Nile. 

Lake Tsana, which is now the source of the Blue Nile, 
has recently yielded a large collection of fishes, showing 
a great variety of Cyprinids, either endemic or identical 
with species occurring in the eastern watershed, and closely 
allied to tho.se of Palestine, but with no special Nile 
affinities. The discovery of a Loach (Nemachilus), the first 
known from Africa, points to an immigration from the 
Jordan, probably through the old Erythrean Valley. The 
only species which Lake Tsana has in common with the 
Nile (Tilapia nilotica) occurs also in the Hawash and in 
the Jordan. 

From the vastly increased information we now possess 
of the fishes of the Nile-system, we are ju.stified in believing 
in great changes in the hydrography of this part of Africa. 
The fishes of Lake Tsana would support Prof. Gregory’s 
conclusion as to a communication with the Jordan through 
a river running along what is now the Red Sea, whilst 
those of the Lower Nile point to a direct communication 
between the latter and the Jordan, as advocated by Prof. 
Hull, migrations along two distinct channels having taken' 
place at a time when the Mediterranean did not extend' 
so far to the east as it does at present, and the Indian 
Ocean had not penetrated into the Erythrean Valley. A- 
better knowledge of the fishes of Egypt has disposed of 
Prof. Gregory’s arguments against a former communication 
between the Lower Nile and the Jordan. 

The Nile in its widest sense, but without the great lakes, 
has loi species, not including those that enter the sea : 
twenty-seven do not extend north of Khartoum, whilst only 
six are restricted to the river below the First Cataract. 
The most important additions made since Dr. Gunther’s 
account of them in “ Petherick’s Travels ” are several 
Mormyrs, Barbus, and Synodontis, three Cichlids, a Xeno- 
mystus, a Nannsethiops, a Discognathus, a Barilius, a 
Chiloglanis, a Fundulus, an Eleotris, and the remarkable - 
genera Physailia, Andersonia, and Cromeria, the latter the 
type of a new family. 

Thanlii to the collections made by Sir Harry Johnston* 
and Col. Delmd Radcliffe, with the help of Mr. Doggett, 
and by M. Alluaud, supplementing those of Dr. Fischer, 
we may now draw up a list of twenty-five species from 
Lake Victoria. The comparative scarcity of animal and 
vegetable life in this great lake perhaps precludes expect- 
ation of a great increase in the number of species in the* 
course of further exploration. Most of the species are 
endemic, and among the most remarkable types may be 
mentioned a Discognathus, a Mastacembelus (probably the 
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fish noticed by- Grant as a Stickleback), and a peculiar 
genus of Cichlids, Astatoreochromis. No Polypterus has 
yet been found* 

Lakes Albert and Albert Ldward, recently visited by Mr. 
Moore, have furnished examples of nine species, mostly 
Nilotic in character, the most interesting being a Petro- 
chromis, on account of its close affinity to a Tanganyika 
species. 

Lake Rudolf, as stated above, differs hardly from the 
Upper Nile, only three of its sixteen species being indicative 
of immigration from the East. Not a single form is 
endemic. 

The Senegal must have been very thoroughly explored 
by ^Dr. Steindachner thirty-five years ago, as a large collec- 
tion made a few years since by the late M. Delhez has not 
resulted in a single addition to the list of species. The 
Gambia, on the other hand, is now much better known 
than it was, thanks to the two visits of the late Mr. 
Budgett, to whom we owe the discovery of two species. 
But it is the Niger which, through the collections made by 
Dr. C. Christy, the late Captain G. F. Abadie, Mr. 
Budgett, and especially Dr, Ansorge, has been productive 
of the most important additions to our knowledge. The 
most striking discoveries are the type of a new family, 
Phractolamus, since re-discovered in the Ubanghi, and 
Polycentropsis, the first representative of the Nandidse in 
Africa. Leaving aside species entering the sea, we now 
know fifty-four species from the Senegal, forty-one from the 
Gambia, and ninety-six from the Niger, the lower course 
of the latter being the most productive. ^ A remarkable 
feature of these rivers is the comparative paucity of 
Cyprinids, and the total absence in the first two of the 
genus Barbus, which also appears to be absent from the 
Chad basin. 

Our knowledge of the piscine inhabitants of the rivers 
flowing into the Atlantic between the mouths of the Gambia 
and of the Niger has also made considerable progress. The 
fishes of Liberia, collected by Dr. Biittikofer, have been 
described by Dr. Steindachner, and those of the Gold 
Coast, collected by the late Mr. R. B, Walker, have been 
reported upon by Dr. Gunther. Sixty-seven species are on 
record from tliis district, twenty-four of them being 
endemic. 

Further South, North Cameroon has yielded several 
additions, for a knowledge of which we are indebted to Dr. 
Lonnberg, whilst South Cameroon, together with the 
Gaboon district, has been diligently explored by Mr. G. L. 
Bates, with the result that a great number of new species 
have been brought to light. This part of Africa is 
specially interesting from the fact that its rivers interlock 
with the head waters of the Sanga, which belongs to the 
Congo basin, and, the fishes being mostly the same in 
both watersheds, in that district, a sort of passage is 
established between the Gaboon and Congo faunas. Among 
the most remarkable forms discovered by Mr. Bates we 
may mention the genera Microsynodontis, Allabenchelys, 
and Procatopus. Since Dr. Sauvage reported, twenty-five 
years ago, on the fishes of the Ogow6, a small collection 
has been made by the late Miss Kingsley, and described 
by Dr. Gunther, and a number of new species have been 
characterised by Dr, Pellegrin. The number of species 
now known from this part of Africa amounts to eighty- 
seven for South Cameroon and the Gaboon, and fifty-four 
for the Ogow^. Ver>' curiously, among them we miss 
Polypterus and Calamichthys, which occur in the Lower 
: Niger -and Old Calabar, and again in the Chiloango — 
remarkable instance of discontinuous distribution, which 
cannot be accounted for by physical conditions, so far as 
we are acquainted with them. 

The Congo system (exclusive of Lake Tanganyika), from 
, which only about ninety species of fishes were known ten 
years ago, proves to be far richer than any other, for, 
incompletely explored as it still is, it has already furnished 
examples of 265 species, forty-five of which have been 
added since the publication of the work “ Les Poissons du 
Bassin du Congo ” in iqor. In fact, every collection 
made even in its most accessible parts adds new species 
to the list, and many of its rivers have never yet been 
fished for scientific purposes. No doubt we do not know 
more than two-thirds of the fishes of the Congo. The 
riches in Mormyrids, Characinids, Silurids, Cichlids, 
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Mastacembelids, is something surprising, not only in the 
number of species, but also in their extraordinary variety 
of structure ; and as many as seven species of Polypterids, 
out of the eleven that are now known, occur in this river- 
system. With the exception of the Cromeriidse and 
Nandidm, all the families known from the sub-region have 
representatives in the Congo. 

Lake Tanganyika, now forming part of the same hydro- 
graphic system, has a somewhat different fauna, consist- 
ing mainly of Cichlids, to which we have specially alluded 
in an earlier part of this Address. But there are, in addi- 
tion, a number of Silurids and Cyprinids, a few Masta- 
cembelids and Characinids, a Cyprinodont, and a Poly- 
pterus. The latter belongs to a species otherwise restricted 
to the Congo, and of the four Characinids two are Congo 
and two are Nile forms. The total number of Tanganyikan 
species of fishes amounts to eighty-five, but, no doubt, many 
more await discovery. As I pointed out in reporting on 
Mr. Moore’s second collection, I have reason to think that 
we do not know more than half the species of fishes 
inhabiting this extraordinary lake. The collection which 
has just been brought home by Mr. Cunnington will greatly 
add to our knowledge. I rnay here mention that Mor- 
myrids, which were believed to be absent from Tangan- 
yika, are therein represented by two species. 

Lake Rukwa has recently been explored by Dr. F.iille- 
born, but the fishes, which have been referred to eleven 
species, belonging to widely distributed genera, have not 
been studied with a sufficient comparison-material : they 
appear to be mostly endemic forms. 

Lake Mwero has representatives of fourteen species, 
five of which are endemic, the remainder being found also 
in the Congo or in the Zambesi, or in both. 

The Zambesi, so far as we know it — and its upper parts 
have scarcely been explored — appears rather poor in fishes, 
only forty-one species having been recorded. All the 
genera are also represented in the Congo and in the Nile. 
Seven of the Zambesi species occur also in Lake Nyassa 
and the Upper Shir4, whilst in the present state of our 
knowledge twenty-seven species, mostly Cichlids, may be 
regarded as endemic to the lake and the Upper 
Shir^. It is perfectly clear, however, that Lake Nyassa 
differs far less from the Zambesi than Tanganyika 
does from the Nile or Congo ; and, although the 
Cichlids are likewise represented by some remarkable 
genera, they cannot compare for variety with the other 
great lake the fauna of which has been such a surprise. 
Both the Zambesi and Lake Nyassa lack representatives 
of the Polypteridne. 

About forty-five years ago a collection of fishes was 
made in Lake Ngami, and twelve species were described 
in a very unsatisfactory manner by the late Count F. 
de Castelnau ; unfortunately the types of these species are 
' lost, and it is difficult to form an idea of their affinities. 
We know, however, that the lake, which is now rapidly 
drying up, was then inhabited by a Mormyr, a Clarias, 
a Characinid, and several Cichlids. 

The rivers of Angola have been but imperfectly explox'ed. 
They have jrielded a number of Cyprinids and Cichlids, 
a few Silurids, Mormyrids, and Cyprinodontids, and the 
type of the remarkable genus Kneria, the second species 
of which inhabits East Africa. 

III. The Eastern Sub-region. 

As ^vas mentioned in the beginning of this Address, 
latitude goes for little in the distribution of fish-life. This 
is proved by the very marked difference in general 
character of the fish-faunas of Abyssinia and Africa cast 
of the great Rift Valley as compared to the Nile and 
Central and West Africa. No Polypterids or Masta- 
cembelids, few Mormyrids, Characinids, and Cichlids, but 
a great number of CVprinids, mostly Barbus, characterise 
this^ sub-region. Omitting catadromous forms, the list 
of fishes consists of one Lepidosirenid, six Mormyrids, 
Characinids, seventy Cyprinids, twenty Silurids, one 
Kneriid,^six Cyprinodontids, and seven Cichlids. 

Lake Tsana, with the upper affluents of the Blue Nile, 
differs very strikingly in its fishes from the Nile, with 
■which it has only two species in common, a Silurid 
{Bagrus docmac), and a widely distributed Cichlid (Tilapia 
nilotica)^ which occurs also in the Hawash and in 
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Palestine, Nearly all the fishes are Cyprinids, mostly of 
the genus Barbus, which bear close affinity to Syrian types, 
as does also the recently discovered Loach {N emachilus 
ahyssiniciis), so far the only known African representative 
of that Europaeo-Asiatic group. The single species of the 
Cvprinid genus Varicorhinus is also suggestive of South- 
Western Asia, although a second African species inhabits 
Lake Tanganyika, and a third has lately been discovered 
in Morocco. Another Cyprinid genus, Discognathus, which 
is widely distributed over Southern Asia, from Syria and 
Aden to Burma, is represented by two species, whilst others 
are known from Abyssinia and East Africa (Gallaland, 
Kenya, and Kilimandjaro districts), and one each from 
the Nile and Lake Victoria. A remarkable negative 
feature is the absence, as in Syria, of Labeo, a genus 
abundantly represented in the Nile, Senegal, Niger, Congo, 
and Zambesi, and India, and more scantily in East and 
South Africa. It is a suggestive fact, tending to show 
that, somehow or other. Lake Tsana has only compara- 
tively lately been in communication with the Nile, that 
the Varicorhinus and several of the Barbus are common 
to this lake and to some of the rivers of the eastern 
watershed ; whilst not one of the Cyprinids occurs also 
in the Nile. The main stream of the Blue Nile has only 
been explored up to Rosaires, but the fishes obtained in 
that part of the river do not in any way differ from those 
of the Upper Nile. 

The chief character of the rivers east of the Rift Valley 
is, as already staled, the number of species of Barbus. 
The Cyprinids are further represented by a few Labeo and 
Discognathus, by a Neobola, and by the only African re- 
presentative of the Indo-Malay genus Rasbora. The 
Mormyrids are represented by six species only. The few 
Characinids belong to the genus Alestes and to its near 
allies Micralestes and Petersius. Of the twenty Silurids, 
some are widely distributed species, others are common to 
the Nile or to the Zambesi, whilst among the species with 
a restricted habitat we note a Physailia, two Bagrus, two 
Amphilius, a Synodontis, and two Chiloglanis — altogether 
a poor series as compared with other districts of Tropical 
Africa — and not a single autochthonous genus, A species 
of the remarkable genus Kneria, a few Cyprinodontids, 
and a few Cichlids of the genus Tilapia complete what 
is for a district of that extent, well watered and within 
the tropics, a very meagre list. 

IV. The Southern Sub-region. 

Africa south of the Zambesi system has a poor fresh- 
water fish-fauna, but this is easily accounted for by the 
intermittent character of most of its rivers. The list I 
have drawn up from available data includes only fifty 
species, seven of which are partly marine. When discuss- 
ing the distribution of the South African fresh-water fishes 
eight years ago Pi'of. Max Weber compiled a list of sixty- 
four species ; but this included a number of truly marine 
forms, occurring only in estuaries, besides a few of very 
doubtful determination, which I am obliged to leave out. 
The majority of the exclusively fresh-water fishes are 
Cyprinids, viz. seventeen Barbus and three Labeo, 
Characinids are represented by the widely distributed 
Hydrocyon lineatus, which occurs in the Limpopo, and 
the newly discovered Alestes natalensis, from near Durban. 
Three Clarias, an Eutropius, a Gephyroglanis, and a 
Galeichthys, the latter semi-marine, represent the Silurids- 
The two Galaxias, as distinguished by Castelnau, the 
most remarkable type of the South African fish-fauna, 
and the two Anabas, are confined to the south-western 
district of Cape Colony. A Cyprinodontid of the genus 
Fundulus has been described from False Bay. Four Gobies 
and five Cichlids of the genera Hemichromis, Paratilapia, 
and Tilapia complete the list. 

Poor as it is in fishes, the south-western district — ^the 
Erica or Protea district of Max Weber — derives a special 
character from the presence of the genera Galaxias and 
Anabas. The western district is also poor, and 'has only 
representatives of three families : Cyprinids, Silurids, and 
Cichlids ; whilst the eastern district, from the Limpopo 
system and the tributaries of the Orange River to Natal, 
is the richest, two families, Characinids and Gobiids, 
being represented, in addition to the three above named. 
The recent discovery in the Vaal River of a Gephyroglanis, 
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a Silurid genus otherwise known only from the Congo and 
Ogow4, deserves notice. 

Whether the subterranean reservoirs of the Kalahari 
are inhabited by fishes, as is the case in the Northern 
Sahara, is still unknown. 

Excepting such forms as are believed to have been 
directly derived from marine types, there is every reason 
to regard the piscine inhabitants of the fresh waters of 
South Africa as comparatively recent immigrants from the 
North. 

V. Madagascar. 

It is extremely remarkable that this great island, which 
in most groups of animals shoivs so many striking 
features, should in its fish-fauna be one of the most in- 
significant districts in the whole world. For, if we exclude 
the numerous Grey Mullets and Gobies, and a few Perches 
of the genera Kuhlia and Ambassis, which live partly in 
the sea, and probably mostly breed in salt water, the 
truly fresh-water fish-fauna is reduced to sixteen species — 
viz., two Silurids, two Cyprinodontids, one Atherinid, four 
Cichlids, and seven Gobiids, the latter, no doubt, recent 
immigrants from the sea. The Silurids belong to two 
distinct genera, Lgemonema, allied to the African 
Chrysichthys, first discovered in Mauritius, and Ancharius, 
allied to the marine or semi-marine Arius, and, perhaps, 
also entering the sea. Of the four Cichlids two belong to 
a very distinct autochthonous genus, Paretroplus, whilst 
the two others are respectively referred to the African 
genera Tilapia and Paratilapia. The tw’O Cyprinodontids 
belong to the widely distributed genus Haplochilus. 

In concluding this sketch, whilst looking back with 
satisfaction upon the rapid progress which African ichthy- 
ology has lately made, and expressing our gratitude to 
the Governments, institutions, and collectors to whom we 
owe this progress, we cannot abstain from pointing out 
how much remains to be done. All the great lakes are 
insufficiently explored, and Bangweolo has never been fished 
for scientific purposes, whilst within the limits of this 
colony an extensive collection from the Upper Zambesi 
is still a desideratum, and Lake Ngami is drying up with- 
out any of its fishes having been secured for study. The 
fishes of the Congo above Stanley Falls, and of many of 
its northern and all of its southern tributaries, are still 
unknown. But it is gratifying to observe the ever-grow- 
ing interest in this hitherto somewffiat neglected branch of 
zoology, and I may express the hope that the next decade 
will be productive of even greater results than have been 
achieved within the last. 


NOTES. 

We regret to see the announcement of the death of Prof. 
Jules Oppert, professor of Assyrian philology and 
archaeology at the College de France, renowned for his 
contributions to astronomical chronology and his works 
on Chaldea and Assyria. 

The Berlin correspondent of the Times announces the 
death, at seventy-six years of age, of Prof. Franz 
Reuleaux, who, as author of a number of engineering 
works and director of the Berlin Industrial Institute, 
rendered good service to the development of practical 
and scientific engineering in Germany. 

New Orleans has been suffering from a serious out- 
break of yellow fever, but there are now signs that the 
health authorities are getting the disease well in hand. 
Up to the end of last week, that is, a period of about 
four weeks, more than 1000 cases and 171 deaths had 
been recorded. It is believed that the fe\^er was intro- 
duced into the city through fruit vessels arriving between 
June 1 and June 15 from Central America, All patients 
have been screened from mosquitoes, and there must now 
be little danger of infection from them. 

The returns of births and deaths recently issued by the 
Registrar-General, while in some respects satisfactory, in 
one are of a disquieting nature. This is with reference to 
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the birth-rate, which during the last few years has steadily 
been declining, and has now reached the lowest figure on 
record, viz. 27*0 per 1000 for London and 29*2 per 1000 
for seventy-five large towns. There must come a time, 
if this decline continues, when the deaths will exceed the 
births, and our population will decrease — a serious 
catastrophe for the nation. Were it not for a diminishing 
death-rate, particularly among infants, this contingency 
would already have come to pass. It is especially among 
the middle and upper classes that the birth-rate has de- 
clined, partly owing to selfishness and love of pleasure, 
but also partly due to the strenuousness of the conditions 
of modern life. 

Sir J. Crichton-Browxe delivered his presidential 
address to the conference of the Sanitary Inspectors’ 
Association on August 17. He dealt with the problem of 
the sanatorium treatment of consumption, and expressed 
the opinion that splendid results had been obtained by it, 
and that Dr. Maudsley at the British Medical Association 
meeting (see Nature, August 3, p. 331) had spoken too 
despondently about it, which w’as to be regretted, as it 
might tend to check a movement of great promise. He 
proceeded to consider the question of physical deterior- 
ation, and then dealt at length with the housing 
problem, and pointed out the advantages from a health 
point of view of country life as compared with town life. 
That the townsman was shorter lived than the countryman 
was, he said, incontrovertible. 

The relief ship Terra iV'o'ya returned to Tromso on 
August 10 with the members of the Ziegler North Polar 
Expedition on board. Mr. A. Fiala, the leader of the 
expedition, landed at Hull on Tuesday on his way to the 
United States, and gave a representative of Reuter’s 
Agency an account of the experiences of the expedition. 
The America, with the members of the expedition on 
board, left Vardo on July 10, 1903. At the end of August 
the vessel reached Teplitz Bay, Crown Prince Rudolf 
Island, the most northerly harbour in Franz Josef Land, 
where magnetic and astronomical stations were erected. 
The ship was frozen in during October, and was wrecked 
by great ice pressure in the following month, so that the 
entire party had to be taken ashore on sledges. In 
January, 1904, during a gale, all the old ice in Teplitz 
Bay, with several miles of the glacier face, were broken 
and carried away, and with the bay ice disappeared all 
that was left of the America. Three attempts were made 
to reach the Pole by sledges, but the highest point attained 
was 82® 13' north latitude. Mr. Fiala states that although 
the avowed purpose of the expedition — to reach the North 
Pole — was unsuccessful, the members have brought back 
data which should prove of scientific value, and have 
explored and surveyed the archipelago from Crown Prince 
Rudolf Land to Cape Flora, discovering four new channels 
and three large islands. 

The fifteenth International Congress of Americanists will 
be held at Quebec on September 10-15, 1906. The work 
of the congress will be concerned with the indigenous 
races of America, their origin, geographical distribution, 
history, physical characters, languages, civilisation, myth- 
■ology, religion, manners, and customs ; indigenous monu- 
ments and archaeology of America; history of the discovery 
and European occupation of the New World. The presi- 
dent of the committee of organisation of the congress 
is Dr. Robert Bell, F.R.S., director of the Geological 
Survey of Canada, and the general secretary is Dr. N. E. 
Dionne,, Quebec, Canada. 

Trials of a system of signalling by bells under water, 
which has been developed by the Submarine Signalling 
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Company, of Boston, U.S.A., were made by the Trinity 
House authorities on August ii. This invention, which 
was described in Nature of April 20 (vol. Ixxi. p. 595), has 
been used experimentally by the United States Lighthouse 
Board at several of their light stations during the past 
few years ; it has also been adopted by the Canadian 
Government as an aid to navigation in the St. Lawrence. 
For the purpose of these trials the North Goodwin light- 
ship was fitted with a submarine bell, and the Trinity 
steamship Irene with the necessary sound-receiving 
apparatus. At distances of from three to five miles the 
signals given by the bell were distinctly heard, and the 
direction whence they emanated could be readily noted. 

Mr. C. R. Crosby has favoured us with a copy of a 
catalogue of the North American spiders of the group 
Erigonese, contributed by him to the Proceedings of the 
Philadelphia Academy. 

.The fourth and final part of vol. xxv. of Notes from 
the Leyden Museum contains, among other papers, the 
concluding portion of the preliminary description, by Miss 
C. M. L. Popta, of new fishes collected in Borneo by 
Dr. Nieuwenhuis, and likewise one by Dr. Lidth de Jeudi 
on new Bornean lizards. 

We have received the report of the Trivandrum Museum 
and Public Gardens for 1903-4, which is signed by the 
new director, Major F. W. Dawson. In addition to state- 
ments in regard to the condition and progress of the 
establishment, some interesting details are given with re- 
gard to the amount of food consumed by some of the 
reptiles in the gardens; and Mr. Lydekker’s paper, in 
the Journal of the Bombay Natural History Society, on 
certain dolphins recently taken on the Travancore coast is 
reproduced in full. 

The report of the Field Columbian Museum, Chicago, 
for the period 1903-4 contains reproductions from photo- 
graphs of some of the chief objects of interest added during 
the year. The wide scope of the exhibits, and the beauty 
and thoroughness of the installation, arc very noteworthy. 
Among the exhibits special reference may be made to one 
of a group of wild duck being stalked by a lynx, and to 
a second illustrating the ingredients entering into the 
composition of curry-powder. In the latter no less than 
thirty-one trays of distinct specimens are shown. 

In the course of last week’s notes, reference was made 
(p. 385) to the web-making ants of the genus CEcophylla. 
In the latest issue (August i) of Biologisches Centralhlatt 
Dr. F. Doflein gives a detailed description of the habits 
of CB. smaragdina, a species widely distributed in the 
Oriental region, accompanied by original sketches of the 
ants and their larvae at work. When the edges of a leaf 
are to be joined, or when a rift appears in the nest, a 
small company of the workers place themselves in a line 
across the fissure, holding on to the one edge with their 
mandibles and to the other with their legs, which are' 
stretched backwards to their furthest extent, and then 
with a united pull drag the two edges into contact. A 
second party then comes, and trims and fits the edges 
until they meet exactly, while finally comes a third part'*, 
each member of which carries a larva in its jaws. Tie 
larvge, being put to work, immediately spin a csss- 
cross ” web by means of which the two edges of the 
leaf are firmly united. — In another paper in the same 
issue Mr. F. E. Zierler, of Dorpat, discusses the Tiolar 
dentition of the fossil Suidae in connection wit> their 
phylogeny. Apparently the author makes no refe^nce to 
the theory that the crown-structure of the suiltin,' molar 
is a degradation from the selenodont type. " 
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An interesting contribution to the history of the steam- 
engine is published in the Engineer of August ii in the 
form of particulars of some old prints unearthed at the 
British Museum. One of the most interesting of these, 
engraved by Sutton Nicholls and bearing the date 1725, 
is that illustrated in the accompanying figure, reduced 
from one of the illustrations in our contemporary. The 
engraved part measures 13I inches by 125 inches, and on 
either side in letterpress appears a detailed description. 
The print is believed to be unique, and in point of date 
is second only in importance to the Dudley ‘ Castle steam- 
engine print of 1712, preserved in the Birmingham Free 
Library. It resembles the drawings of the Newcomen 
engine at the colliery at Griff, in Warwickshire, erected 
in 1722. Several changes in the mechanical details from 
the Dudley Castle engine may be noted. The boiler is fed 
with a portion of the hot water coming from the bottom 
of the cylinder, so that a date is fixed for this advance 
in economy. There are also two gauge-cocks instead of 
one, so that both high and low water would be indicated. 
Reproductions are also given in the same article of copper 
plates of the Newcomen engine erected at Passy, near 



Paris, in 1726, which was copied from that at Gri 0 
Colliery. The first Newcomen engine on the Continent 
was, however, that put down in 1722 at Cassel by Joseph 
Emanuel Fischer von Erlach, who ordered at the same 
time in England a similar engine for draining a mine at 
Konigsfberg, in Hungary. This was completed in 1724 by 
one Isaac Potter from Durham, who was in consequence 
looked upon as the inventor. 

The Journal of the Rontgen Society for July (ii., No. 5) 
contains reports of meetings of the society and of the 
Rontgen Congress at Berlin, and various papers, notes, 
&c., as well as three plates of excellent radiograms and 
a portrait of the president, Mr. Wilson Noble. 

The Journal of the Royal Sanitary Institute for Augdst 
(xxvr., No. 7) contains a valuable discussion on sanatoria 
for consumptives, opened by Mr. Edwin T. Hall, and an 
interesting paper by Dr. R ideal on the sterilisation of 
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sewage eflluents, with special reference to oysters and 
other shell-fish, and 10 watercress beds. 

We have received a copy of Messrs. Merck's annual re- 
port for 1904 on the advancements of pharmaceutical 
chemistry and therapeutics during that year. It contains 
a wealth of information, and should be in the hands of 
every medical practitioner and pharmaceutical chemist who 
wishes to keep abreast of modern work and progress. 

The Annual Report and Transactions of the Manchester 
Microscopical Society for 1904 has just reached us. The 
society is evidently in a flourishing condition, and several 
of the contributed papers are of interest, particularly those 
by Prof. Hickson, the president, on micro-organisms 
associated with disease, and by IVIr. Gillanders on arboreal 
insects, wdth two illustrative plates. 

With reference to a note on the Leishman-Donovan body 
or parasite which appeared in these columns (June 15, 
p. 157), Lieut. Christophers, T.M.S., writes pointing out 
that his researches on the development of flagellated forms 
antedated those of Leishman, but that Capt. Rogers, 
I.M.S., wms the first discoverer of the metamorphosis. 
The latter fact was noted in Nature (voI. Ixx. p. 534). 

Prof. F. Ramaley contributes an account of the examin- 
ation of certain foliaceous cotyledons to the lluivcrsuty 
of Colorado Studies (vol. ii., paiT iv.). The anatomical 
structure of the cotyledons of several species of tropical 
plants was examined for comparison with the structure 
of the ordinary leaves. 

A SIMPLE piece of apparatus, called a pinometer, for 
connecting both ends of a plant, cut as for a root-pressure 
e.xperiment, has been devised and is described by Dr. 
O. V. Darbishire in the Botanical Gazette (May). The 
object of the pinometer, which is well adapted to ordinary 
class work, is to enable the experimentalist to study at 
one time both the suction force of transpiration and root- 
pressure. For research purposes the author is elaborating 
a more complex and precise form of the instrument, 

.Sir Joseph Hooker continues his epitome of the British 
Indian species of Impatiens in No. 2, vol. iv., of the 
Records of the Botanical Survey of India, This includes 
a list of eastern Himala3'an plants, of which the chief 
centre is Sikkim, and fifty species from Burma of which 
three-quarters are endemic. In addition to the new species 
which, as Sir Joseph Hooker expects, still await discovery 
in Sikkim and Burma, there is great need for collecting 
better material, more especially good specimens of the 
flowers and of separate parts of the flowers. 

The Trinidad Bulletin for July contains an account of 
the results obtained during the first year in manurial 
experiments with cacao plants on the Brasso Estate. Mr. 
E. H. Cunninghain-Craig contributes some geological 
notes on soils in Trinidad to serve as an explanation of 
the geological maps that have been produced, and also 
to furnish a guide to cacao planters of the value and prob- 
able manurial requirements of the various soils. Mr. 
C. W. Meaden has an article on parasites in cattle and 
poultry, giving a detailed account of the parasite 
Strongylus micrurus, with remarks on the methods of 
treatment. A report on various rubber plantations in the 
island is presented by Mr. W. Leslie. 

j Messrs. R. and J. Beck, Ltd., have sent us a dark 

j screen mounted in a convenient way for use in viewing the 
eclipse of the sun on August 30. If the sky is clear, a 
smoked or very dark glasd will enable the progress of the 
partial eclipse to, followed in any part of our islands. 
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OUR ASTRONOMICAL COLUMN. 

Observation of Jupiter's Seventh Satellite. — A 
telegram from Prof. Pickering to the Kiel Centralstelle 
announces that Prof. Albrecht has observed Jupiter’s 
seventh satellite with the Crossley reflector. Observations 
were made on August 7, 8, and 9, and on the first named 
day the satellite’s position in reference to Jupiter was as 
follows : — 

G.M.T. Position angle Dist. 

1905 Aug. 7 96 ... 289® *7 ... 54 ^*^ 

(Circular No. 78 Kiel Centralstelle). 

Cosmic Dust of Solar Origin. — The hypothesis that 
certain terrestrial phenomena, c.g. magnetic storms and 
aurorae, are caused by the earth passing through denser 
portions of streams of finely divided gravitating matter 
ejected by the sun is discussed by Prof. Schaeberle in 
No. 4041 of the Astronomische Nachricliien. One of the 
greatest objections to this hypothesis appears to be that 
no regularity of period has been discovered for the ejections 
which would fit in with the observed data of the terrestrial 
phenomena. Prof. Schaeberle shows, however, that a 
largely irregular period affords fundamental evidence in 
favour of the hypothesis. 

Both theory and observation lead to the conclusion that 
the ejective forces on the sun are very variable, and this 
would certainly mean that the initial velocities of the 
particles ejected would vary considerably. In a table he 
has prepared the author shows that particles ejected with 
an initial velocity of 376-76 miles per second would just 
reach the earth’s orbit, the time taken being 64-6 days. 
An initial velocity of 381-78 miles per second would carry 
the particles to four times the earth’s distance; their 
velocity on passing the earth’s orbit would be 22-4 miles 
per second, whilst the time taken to reach the earth on 
the outward journey would be 29-7 days ; 1003 days would 
elapse before they crossed the earth’s orbit on the return 
journey. Particles ejected with a velocity of 382 miles 
per second would cross the earth’s orbit with a velocity 
of 25-9 miles per second in 27-4 days, and would be carried 
to an infinite distance. Thus a very small change in the 
initial velocity at which the particles are ejected cau.ses 
a very large change in the time taken to reach the earth, 
and 'therefore Prof. Schaeberle maintains that the 
irregularity of such phenomena is evidence in favour of 
the existence of such streams. He also discusses some 
cometary phenomena which, he considers, furnish the 
strongest evidence in favour of the hypothesis. 

The Orbit of y Coronje Borealis. — The following 
elements for the binary system of 7 Coronm Borealis have 
been deduced by Mr. Doberck, of the Hong Kong Observ- 
atory, from all the available observations recorded since 
1826 

a =113® 20' 7 = 80“ 8' P = 79 -63 years 

^=254” 55 ' if =0*3589 T- 1839*60 

( 3 f=o"* 59 S 

Mr. Doberck gives a table containing the results 
obtained by each obser\*er, omitting those which are in 
any way doubtful {Astronomische Nachrichten, No. 4041). 


SOCIETIES AND ACADEMIES, 

Paris, 

Academy of Sciences, August 14. — M. Bouquet de la 
Grye in the chair. — The study of the solar atmosphere 
round the spots ; H, Deslandires. The author explains 
in detail the method adopted by him for the study 
of the sp^tra of the sun-spots, the special lines 
selected being the and Ko lines of calcium. 

— On the gases produced by actinium : A. Debierne. 
It has been shown by Ramsay and Soddy that solu- 
tions of radium ^ salts give off detonating gas con- 
taining very minute quantity of helium. The author 
has examined actinium salts from the same point of view, 
and has found that in this case also a mixture of hydrogen 
and oxygen is^ continuously evolved. Helium was found 
to be present in this gas, and in quantity comparable to 
that given by radium. By way of control, the expert- 
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ments with a solution of radium bromide were repeated 
and the results of Ramsay and Soddy confirmed. — On the 
production of heavy liquids with the alkaline iodo- 
mercurates : M. Duboin. The compounds of mercuric 
iodide with potassium, sodium, lithium, and ammonium 
iodides have been prepared, and the densities of the 
heaviest solutions obtainable measured. Whilst Thoulet’s 
liquid (solution of petawssium iodomcrcurate) has a 
density of 3-196, the solution of the corresponding sodium 
salt has a density of 3-46, of lithium 3-28, and of 
ammonium 2 -98. The sodium and lithium salts are there- 
fore superior to the original solution proposed by Thoulet. 
They are soluble without decomposition in alcohol, and 
are suitable for the separation and determination of the 
density of minerals. — The pure culture of green plants ’ 
in a confined atmosphere in presence of organic sub- 
stances : M, MoHiard. The results of the experiments 
show the possibility of the absorption and utilisation of 
glucose in sunlight by the plant, this absorption being 
increased when asparagine was also present in the solution. 
— ^The physiology of the placenta : MM. Oharnn and 
Goupil. — On a toxic product extracted from the cerebral 
substance : A. Marie. The brain .substance was brought 
into an emulsion with five times its weight of water, 
centrifugaliscd, and filtered, first through paper and finally 
through a Berkefeld filter. The liquid thus obtained 
showed distinctly toxic properties, the nervous system 
being especially affected. — On infectious anaemia in the 
horse ; H. Canr6 and H. Vall4§e. Attention is directed 
to the state of latent infection exhibited by certain horses, 
apparently cured, and means given of detecting such case.s. 
The results of the research are summarised in the form 
of practical instructions as to the best mode of dealing 
with an outbreak. — On the preparation of cholera toxin : 
MM. Brau and Denier. 
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BRITISH MOSSES. 

The British Moss-Flora, By R. Braithwaite, M.D., 
F.L.S., &c. Pp. X + 315; 26S; 274+ plates. 

(London: L. Reeve and Co., 1887 to 1905.) 

W E offer to Dr. Braithwaite our most sincere 
congratulations on the completion of this 
work on his favourite class of plants. Begun, as 
regards publication, in 1880, it reached completion 
by the issue of the last part with index and supple- 
ment in May of this year, so that the course of 
publication has occupied a space of some quarter of 
a century. In the last number Dr. Braithwaite takes 
leave of his readers in a postscript in which he ex- 
presses his regret that he is unable to include the 
Sphagnaceae in the work; but he finds that to study 
these again at the age of eighty-one, and to draw 
some twenty-five plates, would be hopeless. All 
lovers of mosses will share in this regret, at the 
same time remembering that they owe to Dr. Braith- 
w’aite an interesting monograph on the peat mosses 
of Europe and America, published in 1880. The 
author concludes the whole matter with a quotation 
of some lines (little known, we suspect) by Ehrhart, 
which are interesting as disclosing the mental atti- 
tude of the venerable author at the conclusion of 
his labours; they begin, thus : — 

“ Vernimm’s und siehe die Wunder der Werke, 

Die, die Natur dir aufgestellt I 
Verkiindigt' Weisheit und Ordnung und Starke 
Dir nicht den Herren; den Herren der Welt? *’ 

The three volumes of Dr. Braithwaite ’s book are 
illustrated by 128 pages of plates, giving figures of 
every moss described, with enlarged designs of parts 
of the various species. Every one of these plates 
has been engraved from the drawings of the author 
himself, and together constitute a remarkable monu- 
ment^ of his skill and industry. Indeed, the illus- 
trations may be regarded as perhaps the most dis- 
tinctive feature of the work. In some cases a whole 
page is devoted to a single species, as Schistostega, 
or to two species, as in the strange genus Bux- 
baumia; but generally four or more plants are dealt 
with in a single plate. So far as we have compared 
the figures of our author with nature, we have found 
his drawings accurate, and the, magnified parts very 
valuable for the purposes of identification. 

If we were inclined to be adversely critical on the 
plates, we should say that to some extent strength 
has been sacrificed to elegance. If you turn from 
the drawings of Braithwaite to the plates of old 
Dillenius, you are conscious of a marked difference 
of treatment; the old figures are more robust and 
graphic, and the general fades of the plant is 
more forcibly impressed upon the mind. But this 
difference is perhaps an inevitable result dt our 
advanced knowledge .of the distinctions between 
kindred species; the earlier artist was not haunted 
by the perception of minute ‘ details which make the 
later artist at once more timorous and exact. 

The classification principally adopted by Dr. Braith- 
NO. 1870, VOL. 72] 


waite is that of Prof. Lindberg, by which the cleisto- 
carpous mosses are no longer treated as a group by 
themselves, but are introduced into the steg'ocarpous 
families, and are regarded as imperfectly developed^ 
forms of more highly organised stegocarpous con- 
geners. There can be no doubt that the distinctions 
based upon the presence or absence of a peristome 
and on the number of teeth in the peristome 
received an exaggerated amount of attention from 
many bryologists ; they were for the moss flora some- 
what as the number of stamens and pistils was in 
the hands of Linnaeus for phaenogamous plants. 

Whenever a genus contains more than one species, 
Dr. Braithwaite gives a clavis to the species, 
arranged dichotomously, and this appears to us to 
be very carefully and well done — a fact w^hich in- 
creases our regret that the author has not given 
similar guidance between the families, subfamilies, 
and genera of the whole group, so that the student 
might have been conducted by the use of the 
necessary differentiae from the summum genus to the 
ultima species. But where so much has been given, 
it would be ungracious to complain that something is 
still wanting. 

Mr. Dixon, in his preface to his Student *s Hand- 
book of British Mosses ” (1896), referred to the 
book now under review as “ Braithwaite ’s splendid 
and elaborate work . . . which has done so much 
to stimulate the study of these plants in our country 
and which will doubtless remain our standard work 
for many years to come.” In this generous appreci- 
ation by one botanist of the work of another, we 
cordially agree, and we rejoice for ourselves, as well 
as for the author, at the completion of a noble piece 
of honest work. 

Before we part from the book we wish to make 
this review the vehicle of a thought that has fre- 
quently occurred to us 

In the last number of Dr. Braithwaite ’s book we 
find a notice of Catharinia tenella — ^which has been 
found near Goudhurst, in Kent, by that keen 
bryologist Lord Justice Stirling — mixed with 
Catharinia angiistata. This is only one instance of 
a common fact, viz, the coexistence side by side of 
two kindred species. 

Thus, turning over at random some pages of 
Wilson ^s “ Bryologia Britannica ” (a book more easy 
to use for such a purpose than the luxurious pages 
of Braithwaite), we find that Fissidens viridulus is re- 
corded as growing wdth F, exilis, Hypnum Swartzii 
as growing with H. praelongum, Hypnum chryso- 
phyllum as found with H, stellatum, Hypnum 
resupinatum in like manner with H. cupressiforme, 
and Hypnum elegans as often growing with H. 
denticulatum ; and in all these cases the two species 
are so nearly akin that they stand next to one 
another on Wilson’s pages. A further search would, 
we feel sure, bring to light many similar cases, in- 
cluding those in which forms recognised only as 
varieties are found side by side with the normal form. 
This fact seems to us to be w^orthy of further atten- 
tion. Is it due solely to the suitability of the same 
spot to several species of the same genus, or is it 
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due to some genetic relation between the two 
organisms, the one producing the other at various 
times and in divers places in the same way as the 
normal Linaria vulgaris from time to time and in 
this spot and the other produces the peloric form? 
Have we caught one species in the act of producing 
another? E. F. 


EXPERIMENTAL MORPHOLOGY. 
Einleitung in der experinientelle Morphologie der 
Tiere. By Dr. Hans Przibram. Pp. 142. (Leipzig 
and Vienna : Franz Deulicke, 1904.) Price 4 marks. 

T his volume is divided into thirteen practically 
independent sections, and represents the “ fast 
unveranderte Drucklegung of a course of lectures 
delivered by the author during the session of 1903-4 
at the Wiener University. The author has been in- 
duced to publish these lectures by the belief that all 
previous works of a general nature dealing with 
experimental embryology have either been written 
wholly in support of particular theories (e.g. Driesch, 
Haacke, Herbst) or only deal with a portion of the 
subject (e.g. Davenport, Hertwig, Korschelt, Maas, 
Morgan, Wilson, Ziegler), The present work is 
intended, therefore, as an introduction to the whole 
subject from an impartial standpoint. 

In the first section, which deals mainly with the 
scope of experimental morphology, the author, after 
weighing the various names which have been 
proposed for the science — ^Entwicklungsmechanik, 
Entwicklungsphysiologie, kausala Morphologie, &c. 
— adopts Davenport’s name, “ experimental morph- 
ology,’’ but defines it as including not only the ex- 
perimental study of the factors determining form in 
ontogeny, but also in phylogeny (Umvandlungs- 
physiologie), so that Driesch ’s term “ rationelle 
Morphologie ” would seem to be more appropriate. 

The uncertainty as to the proper scope of the science 
which this considerable choice of names exhibits is in 
part due to its recent growth, but it is also due in no 
small measure to the close connection in which 
experimental morphology must always stand to the 
other sciences. 

That the author has not been more successful than 
his predecessors in determining suitable limits to the 
subject is very clearly showm by his treatment of the 
section dealing with the “ Specifische Bestimmung.” 
In this section the author describes the influence of 
relationship in transplantation experiments, and the 
persistence of specific characters in the transplanted 
tissues. He then refers to Heape’s experiment, in 
which normal development of an Angora rabbit is 
obtained, though transplanted shortly after fertilisa- 
tion into the uterus of a Belgian rabbit, from which, 
however, the author’s conclusion that transfusion of 
strange blood has no morphogenic influence hardly 
follows. Following this is an account of immunity 
and blood relationship experiments. If it is diflicult 
to see why these subjects should be included in a 
science ostensibly dealing with the factors determin- 
ing form, this difficulty is still greater when the 
author proceeds to consider the distribution in the 
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animal kingdom of the various proteid substances 
contained in muscle fibre. 

In the fourth section, ** Die Bewegung-Taxis,” 
the author gives a series of very far-fetched com- 
parisons between the behaviour of unicellular animals 
and of the higher Metazoa. The sensation of thirst is 
compared with the hydro taxis of the Mycetozoa, and 
Davenport’s example is followed in regarding as 
rheo taxis the behaviour of fish in swimming against 
the stream, the only position in which they are able 
to breathe. Finally, the “ Thigmotaxis ” exhibited by 
an oxytrocha moving round a spherical egg, unable 
to leave its surface, is compared with the retreat of a 
cat into the corner as a dog approaches, or to the 
preference shown by many people for those seats in a 
restaurant which have their backs to the wall ! 

In the twelfth section, “ Die Vererbung,” the 
author, after giving a brief account of the current 
theories of heredity, show^s how these are in 
“ schbnster Uebereinstimmung ” with our recent 
knowledge concerning the constitution of the nucleus. 
This agreement is obtained by assuming reduction 
to consist in the elimination of whole chromosomes 
during the maturation divisions, the view that this 
process represents the belated union of the paternal 
and maternal chromosomes not being mentioned. 

In the final section, “ Die Artwandlung, ” the 
author discusses the influence of external factors in 
causing transmissible variations. 

The wide range covered by the book, the thirteen 
sections of which only average ten pages each, has 
resulted in a somewhat superficial mode of treat- 
ment, and neither in point of comprehensiveness nor 
of impartial treatment can the book be said to fill 
the want which, according to the author, has been left 
unsatisfied by all previous workers. G. C. C. 


ATLAS OF EMISSION SPECTRA. 

Atlas of Emission Spectra of most of the Elements. 
By Drs. Hagenback and Konen. English trans- 
lation by Dr. A. S. King. Pp. v + yo and plates. 
(Jena: G. Fischer; London; Wm. Wesley and 
Sons, 1905.) Price 27s, 

T his atlas comprises the results of an investi- 
gation of the spark, arc, and flame spectra of 
most of the chemical elements. Twenty-eight charts 
are given showing heliographic reproductions of 
photographs taken with the aid of two small Rowland 
concave gratings, each of i metre radius and 20,000 
lines to the inch. One of the gratings had a ruled 
space 9 cm, broad, and was used chiefly for the region 
of shorter wave-length. The other had a breadth of 
5 cm., and was used to photograph the less re- 
frangible portion of the spectrum. For each group 
of metals two charts are given, one showing the 
normally visual part of the spectrum, the other the 
violet and ultra-violet region. The dispersion given 
by the gratings is such that the length of spectrum 
from the K line of calcium (x 3934) to the D lines of 
sodium (a. 5893) is about 4.5 inches, or ii cm., each 
scale division on the reproductions corresponding to 
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ten tenth-metres. The region of spectrum studied 
extends from about 2500 to X 7000- 

In the production of the arc spectrum, rods of the 
metal were used as poles whenever possible, though 
in many cases carbon electrodes were employed, and 
scraps of metal or salts of the metal volatilised on 
them. The selection of carbon as electrodes seems to 
us a very unfortunate one, as it is next to impossible 
to disentangle the real spectrum of a substance from 
the structure of the carbon bands. Surely a better 
method would be to use poles of some inexpensive 
metal the spectrum of which is a fairly simple and 
characteristic one, such as zinc, aluminium, or silver. 

Among the spectra represented in the charts are 
several, such as boron, arsenic, the rare earths, the 
platinum group, phosphorus, selenium, which are 
reproduced here for the first time. The previously 
-existing records relating to some of these were very 
meagre, and those now published will be distinctly 
useful. For some of the gaseous elements vacuum- 
tube spectra have been obtained. 

The authors have not given — and it seems un- 
necessary to do so — complete lists of wave-lengths, 
but have confined themselves to a selection of the most 
characteristic lines for each element. The wave- 
lengths of these are given only to the nearest 
Angstrom unit or tenth-metre, which is scarcely of 
sufficient precision for modern spectroscopic research. 
A chapter of notes is given at the end of the text, 
touching on such points as varying numbers of lines, 
kinds of spectra, character of lines, division into 
pairs, triplets, and series, lines specially prominent in 
any particular light source, &c. 

Notable amongst the few elements not investigated 
by these observers is scandium. This is unique among 
the rarer metals in the prominence of its lines in 
various celestial spectra — notably the chromosphere 
and stellar types of intermediate temperature — and a 
reproduction of its complete spectrum would there- 
fore have been of interest. 

The reproductions are generally excellent; excep- 
tion must be taken, however, to that of the solar 
spectrum, which, apparently included as a reference 
spectrum, is practically useless. Upon the whole, the 
production of the atlas is very creditable to the 
authors, and without being in some ways of so 
elaborate a nature as Crew’s or the recently pub- 
lished atlas of Eder and Valenta, it will, through its 
uniform treatment of all the elements investigated, be 
useful, as the authors surmise, to the physicist, 
chemist, and astronomer. F. E. B. 


OVR BOOK SHELF. 

fricis d'HydrauUque — La Houille Blanche. By 
Raymond Busquet. Pp. viii + 375. (Paris; J. B. 
Bailli^re et Fils, 1905.) Price 5 francs. 

This book forms one of a series of little volumes which 
are being issued under the title of “ Encyclopddie In- 
dustrielle,” and treats of the principles of hydraulics 
and their applications, which possess an enhanced im- 
portance in view of the recent great extension of the 
employment of water-power for industrial purposes, 
resulting from the discovery that it can be economic- 
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ally transmitted to a distance w’hen converted into an 
electric current. Thus, by the development of elec- 
trical transmission, it is now practicable to use water- 
falls and water stored up in reservoirs, in remote 
mountain valleys, as sources of power for^ towms, of 
which the Falls of Niagara, supplying electrical energy 
to Buffalo, furnish so notable an instance; and the 
author has given the name of “ La Houille Blanche,” 
or white coal, to this source of power. 

The subject is discussed in five chapters, dealing 
successive^ with fundamental laws, flow of liquids 
in pipes, flow orf liquids in open channels, hydraulic 
motors, and creation of a fall of water; and the text 
is illustrated by forty-nine diagrams and drawings. 
The hydraulic problems relating to the utilisation of 
water-power are solved by aid of arithmetic and simple 
geometry; and the author’s aim has been, by making 
the book neither purely descriptive nor wholly di- 
dactic, to render it serviceable to a large number of 
persons. In the chapter on motors, the different forms 
of waterwheels and the various types of turbines are 
described; and, finally, the principle of the hydraulic 
ram is explained, as being distinct from motors, and 
yet transforming the fall of water into useful work 
by raising some of the water to a considerable height. 
Though reservoirs have been, and are being, formed 
by constructing high masonry dams across narrow 
gorges in the valleys of mountain streams, with the 
object of furnishing water-power, the final chapter of 
this book relates exclusively to the erection of a 
masonry weir across rivers, with the necessary sluice- 
way, closed by w^ooden panels, for the discharge of 
floods, by which the ordinary water-level of the river 
is raised so as to enable water to be drawn off into a 
branch canal for supplying water-power; and it deals 
mainly with the requisite calculations of the flow' of 
the river, the discharge through the sluices, the 
pressure on the panels, the fall available, and the 
section .of the branch canal and of its side retaining 
walls. The author entertains great expectations as to 
the future of w'ater-pow*er, and considers that, w'hereas 
last century was the century of steam, the tw^entieth 
century wdll be called the age of w’ater-pow'er, or white 
coal. 

Catalogiis Mammaliiim, tarn viventium quam fos- 
silium. By E. L. Trouessart. Suppl. part iv., 
Cetacea to Monotremata. (Berlin : Friedlander 
and Son, 1905.) Price 8s. 

We have much pleasure in congratulating the author 
on the completion of the first quinquennial supple- 
ment, whereby an absolutely invaluable work is 
brought w'ell up to date, or, rather, as nearly up to 
date as is possible in undertakings of this nature. 
We notice that in the part before us references are 
given in the case of well-known species to passages in 
which they have been recently mentioned — a plan 
which cannot fail to be of the greatest assistance to 
students. 

In accordance with the recent changes in nomen- 
clature, the titles adopted for several genera differ 
from those employed in the original issue, as, for in- 
stance, Orcinus in place of Orca, on account of the 
preoccupation of the latter term. In the case of the 
Edentata, the list of names proposed by Dr. 
Ameghino for South American Tertiary forms looms 
very large, and, we fear, occupies much more space 
than it is really entitled to claim. In this connec- 
tion it may be noted that the author follows Dr. 
Wortman in classing the North American Eocene 
ganodonts as ancestral types of the true edentates, 
Prof. W. D. Scott’s recent opposition to this view 
probably not having been published in time to receive 
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notice. The classification of the ground-sloths is 
much more complicated than the one adopted by older 
writers, the Megalotheriidaa being now split up into 
a number of family groups. Very noteworthy is the 
inclusion among the Monotremata of an extinct South 
American family, the Dideilotheriidae, with four 
generic modifications, as if this be justified it has a 
most important bearing on former land connections 
between the southern continents. We confess, how- 
ever, to a certain amount of hesitation in accepting 
the determination of these South American fossils 
until it has been confirmed by a palaeontologist of un- 
questioned authority. In retaining provisionally the 
South African Tritylodon among the mammalia, Dr.* 
Trouessart is in accord with opinions lately expressed 
by Dr. R. Broom. R. L. 

How to Know Wild Fruits: a Guide to Plants when 

not in Flower by Means of Fruit and Leaf. By 

Maude Gridley PetersonI Pp. xliii + 340; illus- 
trated. (New York : The Macmillan Co. ; London : 

Macmillan and Co., Ltd.) Price 6s. 6d. net 
** Ye shall know them by their fruits ” might -well 
have served as the fore-word to this little volume. It 
deals only “ with those plants which bear attractively 
coloured fruits,” and might, therefore, be classed by 
the reviewer among that very large class of books 
which are made to look at rather than for any more 
serious purpose. The very first chapter, on ** Adapta- 
tions of Fruits and Seeds for Dispersal and Protec- 
tion,” serves to dispel that notion. It consists only 
of some half-dozen pages, but those pages are instruc- 
tive, and, better still, suggestive. Then comes a list 
of ** definitions,” few in number, but adequate to a 
book of these pretensions, especially as it is supple- 
mented by a glossary at the end. “ A Guide to the 
Plant Families Represented ” comes next in order, 
and consists of an analytical table by means of which 
the several families may be discriminated by the 
observation of the variations in the character of their 
fruits. This seems to be carefully compiled, and is, 
so far as we have seen, accurate, but its value can 
only be tested by actual use in the field. 

In the second table the families and species are 
grouped according to the colour of their fruits. Thus 
the monocotyledonous families are arranged accord- 
ing as the colour of the fruits is red, reddish-purple, 
green, black, or dark-purple, or blue. Of course, 
this^ is a highly artificial mode of grouping and one 
subject to exception, but if these circumstances be 
borne in mind the table will be found useful. 

Coming now to the individual plants, which are all 
North American, the author gives a pretty full de- 
scription of each, beginning with the fruit and pass- 
ing on to the foliage and flowers. These descrip- 
tions might have been materially abridged and com- 
parison rendered easier by the omission of unneces- 
sary particles and verbs. In this matter the example 
of the author’s fellow-countryman, Asa Graj?-, might 
have been followed. Moreover, they are not always 
botanically accurate; the “fruit” of the yew, for in- 
stance, is only remotely “drupe-like,” and is cer- 
tainly not a “ drupe,” as it is said to be in the same 
paragraph. Conversely, the leaves of the yew are 
really spirally arrangeS, but appear to be disposed in 
two planes only. 

It would obviously be unfair to treat this book as 
if it were intended as a botanical text-book, but as a 
help to the beginner and a means of stimulating ob- 
servation it may be commended. It is well got up, 
remarkably free from misprints, appropriately illus- 
trated, and provided with an index of vernacular 
names and one of the Latin designations of the plants 
described. 
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LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 

expressed by his correspondents. Neither can he undertake 

to return, or to correspond with the writers of, rejected 

manuscripts intended for this or any other part of Nature. 

No notice is taken of anonymous communications.] 

The Kangra Earthquake of April 4, 1905. 

There have been certain papers on Indian geological 
questions recently published in the Neues Jahrhjich and 
associated ' Centralhlatt fur Mitieralogie, Gcol. und Pal. 
(Stuttgart), in which either the data or the deductions, 
generally both, have been unsound. In most cases the- 
authorship alone has been sufficient to enable us to 
separate those papers that are worth careful study from 
those that are not even worth the time necessary to 
read. But in the latest production one of the editors of 
the journal appears as a joint-author, and one wonders- 
consequently whether the papers we have been discarding, 
in India as untrustworthy are, after all, normal or 
accessory constituents of a periodical which all geologists 
have regarded hitherto as essential to a working library. 

The paper I now refer to appeared in the Centralhlatt 
No. II (June), entitled “ Das Erdbeben im Kangra-Tal 
(Himalaya) von 4 April 1905,” by E. Koken and 
F. Noetling. The authors take eight pages of text and 
a map to demonstrate the unusual features of scientific 
interest shown by the recent earthquake — the time of its 
occurrence, the remarkable variation in the rate of trans- 
mission of the earthquake waves in different directions, 
the peculiar distribution of the isoseismal lines, and the 
exceptional shape of the meizoseismal area. The whole of 
this “ scientific ” discussion is built on a few newspaper 
cuttings, in the collection of which the authors have not 
been sufficiently industrious to escape certain tell-tale mis- 
prints which appeared only in the newspapers of the 
Presidency farthest removed from the earthquake centre. 
One example will be sufficient to illustrate the care- 
exercised in collecting and checking their data. 

The authors on p. 336 refer to a town named Tagarmalli 
as only very slightly damaged, and they consequently 
adopt this point, which they determine to be fifty miles 
from the epicentre, as the maximum extension eastwards- 
of the mcizoseismal area. As a matter of fact, no such 
place as Tagarmalli exists, and no such name appears in 
any of the gazetteers of India ; the most casual attempt 
at verification would have shown the authors that they 
were basing their elaborate deductions on a misprint 
which appeared in one newspaper only. In one of the 
Lahore papers the names of the two places Nagar and 
Manali, twelve miles distant from one another in the Kulu 
valley, became contracted by the printer’s devil to 
Nagarmalli, and in this form it was telegraphed to Bombay 
(Times of India, April 14) and to Calcutta (Englishman, 
April 14) ; but by the accidental omission of a single 
Morse’s dot the word reached Madras as Tagarmalli 
(Madras Mail, April 15, and telegraphic summary, April 14). 
Having found the clue to the authors’ source of data, 
we find^ it easy to explain other equally remarkable .state- 
ments in the paper. In an earlier part of their paper 
(p* 334) t’ley refer to the complete destruction of the 
place Nagar (Naggar), without suspecting that it was 
one of the roots of their mythical Tagarmalli ; but on this 
occasion they have removed the little capital town of 
Kulu, and, for purposes of seismological i-easoning, have 
carried it over the snowy range into the Kangra valley. 
To base a series of scientific deductions on a few news- 
paper cuttings may satisfy the devotee of precision (alias 
accuracy)^ in Germany, but to neglect the simple means- 
of verifying their facts provided by the splendid maps 
of the Punjab, the complete gazetteers, or even the four- 
penny postal guide obtainable in nearly every village, 
shows a carelessness that deserves the contempt of every 
scientific man. 

But, after all, it is not the basis of data so much 
that is at fault, though even the purchase of a few more- 
newspapers would have saved the authors from most of 
their pitfalls; it ' is the “scientific” superstructure that 
is so discreditable. When the authors noticed that the- 
earthquake was recorded by the Bombay seismograph at 
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5.45 a.m., although the shock started from the focus, ' 
1280 kilometres away, at 6.10, the}" examined their data 
with due scientific caution, and so discovered that the local 
time-standard of Bombay accounted for the apparently 
negative result ; but as they obtained from their newspaper 
a positive record for the Calcutta seismograph, the appli- 
cation of the same system of scientific criticism of the 
time-standards did not occur to them. As a consequence, 
they arrive at the astonishing result that, whilst the 
earthquake waves travelling southwards to Bombay had 
a speed of 4-266 kilometres a second, those which were 
transmitted south-eastwards had a speed of 0-700 kilo- 
metres only- 

The rest of the paper consists of “ facts *’ and “ infer- 
ences of this kind, and whilst most are unimportant, it 
is desirable, perhaps, to point out that the epicentre de- 
termined by the authors is far removed from the true 
one. They have had to stretch their epicentre for more 
than forty miles to the west to account for the “ complete 
destruction ” of Pathankot. I was at Pathankot soon 
after the earthquake, and found it difficult to discover 
even a masonry crack in the town ; even a few more news- 
paper cuttings would have shown the authors that the 
place was practically undamaged. 

After picking a "few pebbles out of this conglomerate 
of truth and fiction, one wonders why the paper was ever 
published at all. The very newspaper from which they 
obtained their data must have informed the authors that 
a thorough investigation of the earthquake had been 
organised by the Geological Survey. As both authors 
were in Madras at the time, one would imagine that a 
subject sufficiently interesting for a serious paper in a 
leading scientific journal would be worth, at any rate, a 
few more newspaper cuttings, even if a personal visit to 
the affected area were thought to be, for private reasons, 
inconvenient. We take it for granted that the long experi- 
ence of both authors must have brought them into contact 
with the etiquette observed by scientific men, and that 
neither would consciously risk the recognised danger of 
forestalling the results of a thorough investigation by the 
publication of conclusions obtained from unverified data. 
But whatever the object, if the editor of a leading scien- 
tific journal can join in the production of such a paper, 
the future of scientific literature in Germany may yet give 
us entertainments as surprising as any of the recent 
efforts of the Russian Navy. 

Of the Kangra earthquake, as well as of the other 
Indian questions which have been treated recently in the 
CentralhJatt with an equal regard for accuracy, those who 
wish to know the truth will be provided with details in 
due season. Within a few days after the disaster occurred, 
every telegraph operator, meteorological observer, and dis- 
trict official north of the latitude of Bombay was provided 
with a complete guide for reporting the resulting pheno- 
mena, and the reports so obtained have since been supple- 
mented by a detailed examination of the affected area by 
five officers of the Geological Survey. The observations 
made will be summarised first in the next part of the 
records, and the full details will form a special memoir, 
now in course of preparation. When these reports are 
ready, it will be seen that the actual facts, though in 
ways interesting and novel, are scarcely so strange as 
German fiction, T." H. Holland. 

Calcutta, July 20. 


The Transverse Momentum of an Electron. 

When Newton's third law is applied to an electron, it 
makes 

F-lCl + N, (l) 

where IVI is the “ momentum " in the field, or that part of 
the time integral of the force on the ether which is in 
the field, or 2 Vdb, and N is the momentum already 
wasted, whilst F is the applied force on the electron. 
Similarly, Newton’s fourth law (or the Scholium to the 
third) makes 

Fu = U + T-i-W, (2) 

if u is the velocity of the electron, U the electric and T 
the magnetic field energy, and W the rate of waste of 
energy. 
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Now, both W and are known in terms of the velocity 
and acceleration of the charge at any moment by formulffi: 

I gave in Nature, October 30, November 6, 1902. But 
when applied to (i), (2), these equations do not let us 
determine M generally in terms of the velocity and ^ 
acceleration, on account of the variability of the state* 
of the field, and the waste of energy and momentum. 

M is indefinite. But in long-continued forced circular 
motion of a charge, U-j-T = o. So 

Pu=:\y =fiQ~a" /S ttvk (3) 

(loc. cit.), where Q is the charge, and a the acceleration 
(or ^if B. is the radius of the orbit). Also, 

«“ = i — The direct or u component of F is there- 
fore known. W^e also have (loc, cit.) 

Kl = (u/‘y-)W. (4) 

Using this in (i), along with (3), w’e come to 

/c=F, = M„ F, = M„ (5) 

where Fj is the u component, and F, the transverse com- 
ponent, towards the centre. 

Thus only the part k-F^ of the direct force is associated 
with the transverse or centripetal force F3 in keeping up 
the revolving state, the rest of F^, that is, (w"/7>“)Fj, being, 
the wasted part as regards momentum, although the- 
whole of Fj is concerned in the waste of energy. 

Now, M=VnM, if n is the angular velocity. That is, 

M = MiUi + MiUi 4 -M 2 ai- 4 -M 3 a 3 , (6) 

if Uj and are unit vectors, making 

Uj=(«/R)a„ ai=-(«/R)Ui. (7) 

Also because the motion is steady. So we- 

convert (5) to 

= Ml = - M3(it/R)ui, F, = M3 = Mi(it/ K)sl,. (8) 

Finally, although we get no formula for Mj, we do 
obtain a complete formula for Mo, viz., 

M3=— (xQ^a/bTri/ (9) 

This is the transverse momentum of Q in steady circular 
motion, without any limitations upon the size of the 
velocity and acceleration, save the usual ones, uK'v, and 
a not excessively great in regard to the diameter of the 
electron. 

It would seem that an integration over the whole field, 
in which E and H are known (loc. cit.), is required to 
find Mj, the direct momentum. If, however, the acceler- 
ation is infinitesimal, the known formula for Mj in steady 
rectilinear motion may be employed, viz. 

Finally, I have pleasure in saying that Mr. G, F. C. 
Searle, F.R.S., led me to see that my waste formulae led 
to the formula (9) for the transverse momentum, by sub- 
mitting to me a calculation of M3 in the special case of 
infinitesimal acceleration and velocity. He made no use 
of the waste formula, not being aware of it, but, since in 
the circumstances the waste is infinitesimal, it did not 
matter. In fact, leads to the reduced special 

value of the transverse momentum when u and a are 
infinitesimal. The argument became somewhat obscure 
by the want of comprehensiveness, but the result agrees- 
with (9). Oliver Heaviside. 

August 20. 


A Parasite of the House-fly. 

I SHOULD be very glad if Mr. Hill (p. 397) would send 
me a few specimens of the Pseudoscorpiones he has found 
attached to common house-flies, and I will endeavour to 
identify them for him. There are several genera of this 
order represented in the British fauna, and it is probable 
that all the species occasionally attach themselves to the 
legs or wings of larger insects and arachnids. There is 
some doubt, however, whether this is a case of true 
parasitism. It may be that the occasional association of 
these small arachnids with larger and more rapid arthro- 
pods is of importance to the species in providing a ineans> 
for a wider geographical distribution. 

Sydney J. Hicksqn. 

The University, Manchester, August 25. 
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TEE TRANSPLANTATION OF SHELLFISH, \ with still further. Cockles have been transplanted 

F or the* past three vears an interesting series of i successfully at Lytham and Southport, and mussels at 
experiments has been carried out on the Lanca- Morecambe, Flookburgh, and in the AVyre and Lune 
shire coast by the officials of the Lancashire and , estuaries. The work is carried out under the super- 
Western Sea Fisheries Joint Committee with the intendence of the committee’s bailiffs, and the shell- 
object of improving the condition of the public shell fish gatherers are paid per tide for the work involved 
fisheries. It has for some time been felt that the as well as for hire of boats. The mussels are 

generally removed at the commence- 
ment of the close season — which lasts 
in this district from April to August 
inclusive — so that the fish have a 
chance of accommodating themselves 
to their new environment without dis- 
turbance*. Care is also taken to re- 
move shellfish under the legal size so 
that their growth can be tested before 
they become “ sizeable ” fish for the 
market. The renewed growth which 
takes place in old cockles and mussels 
which had previous to removal not 
grown for years is remarkable. 

The amount of shellfish transplanted 
is in the aggregate considerable, as 
may be seen from the following. In 
four days at Morecambe alone 152 tons 
II cwt. of mussels were re-deposited 
in localities favourable for their 
vigorous growth. ’ At Lytham under- 
sized cockles were removed from places 
where they were left dry too long by 
the receding tide, as a consequence of 
which their growth was checked, to 
Fig. I.— An overcrowded Morecambe mussel bed. more suitable ground where their 

growth was likely to be facilitated, 
introduction of restrictive legislation has not removed This work is rendered possible by the Sea Fisheries 
all the difficulties incident to the successful protection (Shell Fish) Regulation Act of 1894, which inter alia 
of cockle and mussel beds where the beds do not provides that a local fisheries committee shall have 
form part of a several fishery, that is to say, are power to stock or re-stock any^ public fishery for 
under pr^ate ownership. Restrictive methods such i shellfish, and for that purpose to incur such expenses 
•as the abolition of destructive implements of fishin.g ! as may be sanctioned by the Board of Agriculture 
and the prevention of the removal of 
cockles and mussels under a certain 
size, no doubt do protect beds from 
■e.xcessive depletion, but there are 
various factors which require other 
treatment for their solution. In some 
■districts, notably at Morecambe, beds 
have become overcrowded, so that 
thinning is an absolute necessity. In 
one instance the present writer counted 
1 16 small mussels adhering to an area 
‘Of one square inch. In other cases 
there is the danger that the molluscs 
may become smothered by sand, or 
that the “ spat ” has struck too near 
the high-water mark for the mussels 
to develop to the size at which they 
may legally be taken by the fishermen. 

Three years ago the scientific sub- 
committee of the Lancashire Sea 
Fisheries IJistrict expended a small 
sum of money in order to try the ex- 
periment of thinning the Morecambe 
mussel beds. The shellfish that were 
removed were transplanted to other 
suitable areas nearly or entirely bare Fig. 2.— At work with the “Craam.' 

-of shellfish. 

Samples of the mussels were taken before and at and Fisheries. The fishermen themselves, who may 
frequent intervals after transplantation. It was found invariably be trusted to express their criticism of any 
that the experiment was successful, and in the follow- work undertaken by the committee in a frank and 
ing year (1904) the work w'as extended to other dis- outspoken manner, in this case express their appreci- 
tricts on the Lancashire coast, and attention was not ation of the efforts of the committee to improve and 
only directed to mussels, but cockles vrere transplanted maintain the shellfish industry on the Lancashire 
from overcrow’ded beds in the neighbourhood of South- coast. The value of the cockle industry to the Lanca- 
port. This year the experiment has been proceeded shire cocklers is approximately 2o,oooZ. per annum.* 
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THE STANDARDISATION OF SCREWS. 


question of standardising screw threads and 
J- limit gauges has long received the careful 
attention of engineers, and in Great Britain con- 
siderable advantage has accrued from the publica- 
tion of an interim report (No. 20, April, _ 1905) of the j 
Engineering Standards Committee, dealing with the j 
form and pitches of screw-threads most suitable for 
general engineering purposes. Having regard to the 
fact that the Whitworth thread is in general use 
throughout the country, the committee does not 
recommend any departure from this form of thread. 
The existing Whitworth series of pitches for screws 
from J inch to 6 inches in diameter does not, however, 
satisfy all requirements, and the committee has 
drawn up tables of standard sizes which will doubt- 
less meet with general adoption. For all sizes of 
screw threads below J inch in diameter the com- 
mittee recommends the adoption of the pitches, sizes, 
and form of thread proposed by the British Asso- 
ciation Small Screw Gauge Committee in 1884. ^ 

In France an influential committee of the Soci^td 
d ’Encouragement pour 1 ’Industrie nationale, consist- 
ing of General Sebeft and Messrs. Carpentier, 
Sauvage, Masson, Sartiaux, and Zetter, has devoted 
attention to the subject, and has published in the 
current issue of the Bulletin of the society a scheme 
for extending the international system to screws of 
less than 6 millimetres in diameter. The committee 
recommends the adoption, between the diameters of 
I millimetre and 5.5 millimetres inclusive, of tw’elve 
screws as shown in the following table : — 


Diameter 

mm. 

I’O 

1*25 

1*5 

17s 

2*0 

2*5 


Pitch 

mm. 


0*25 


0*35 


0*45 


Diameter 


mm. 



Pitch 

mm. 

0*60 

075 

0*90 


The six largest screws of this series are those first 
proposed by the second committee of the Chambre 
syndicale des Industries dlectriques. The screws of 
2 millimetres and of 2.5 niillimetres for which the 
pitch is 0-5 millimetre having proved too coarse, 
have received the pitch of 0-45 millimetre. The i mil- 
limetre screw has received the pitch of 0.25 milli- 
metre in order to bring the new series into accord 
with the Thury series, which is used for very small 
screws. The scheme appears likely to be favourably 
received by the Swiss and German industries. 

The initial accuracy of a helical surface, as dis- 
tinct from the sectional form of the thread, is de- 
pendent upon the accuracy of the leading screw of 
the machine upon which it is cut, and thus the lead- 
ing screw becomes a generating master-gauge which 
instead of being used solely for gauging is called 
upon to do work involving wear. The importance 
of maintaining the accuracy of these leading screws 
in connection with the production of the interchange- 
able parts of modern guns and gun mountings led 
to the appointment in November, 1900, of a com- 
mittee consisting of Mr. H. F, Donaldson, chief 
superintendent of the Royal Ordnance Factories, pre- 
sident, Mr. R. Matthews, Lieutenant A. T. Dawson, 
R.N., Mr. H. J. Chanev, Dr. R. T. Glazebrook, 
F.R.S., and Colonel H. C. L. Holden, R.A., F.R.S., 
to consider the provision of standard leading screws 
for screw-cutting lathes, and its report to the 
secretary of the Army Council has just been pub- 
lished. The committee finds that the only practical 
way to obviate the difficulty found in securing abso- 
lute interchangeability, even on short lengths of large 
screws, is to provide centrally special machinery for 

NO. 1870, VOL. 72] 


the supply of large screws of certified accuracy. 
Approval of funds for this purpose was accordingly 
sought and obtained. The machine, which was 
made by Messrs. Armstrong, Whitworth and Co., 
of Manchester, was designed to secure accuracy over- 
3 feet length of screw." Measurements made after 
the machine was installed in -the special chamber 
erected for it at the National Physical Laboratory 
showed that the movement of the tool carriage did 
not vary from that produced by a true screw of the 
same reputed length by more than 0-0002 inch in its 
full length, and after insertion'- of a correcting cam 
by more than o-oooi inch at any one point, and that 
corrected microscopic scale readings and independent 
end-measure readings did not differ by more than 
0-000 1 inch at any point. The committee recommends 
that all accurate screws required for Government 
engineering work be supplied in future from screws 
originated from or corrected by the standard leading- 
screw adjusting machine at the National Physical 
Laboratory, and that facilities be given to private 
firms to correct heavy screws of J-inch pitch by this 
machine. The house in which the machine is in- 
stalled at the National Physical Laboratory presents 
many points of interest, as the greatest possible pre- 
cautions have been taken to maintain uniformity of 
temperature and freedom froin vibration. 


THE STERILISATION OF WATER IN THE 
FIELD. 

T T is well known that disease is more fatal to the 
soldier in a campaign than the bullets of the 
enemy. Thus in the South African campaign the 
total deaths from disease were almost exactly double 
those due to wounds in battle. The diseases which 
persistently dog the track of an army are typhoid or 
enteric fever, dysentery, and, in certain countries, 
cholera, and to these the principal mortality is due. 

As regards their incidence, much necessarily de- 
pends on the climatic and physical conditions of the 
country in which the war is being carried on. Both 
in the Spanish-American war and in the South 
African war typhoid fever proved a terrible scourge. 

These diseases are usually largely water-borne, 
but it must be recognised are not exclusively so, 
and, therefore, attention to the water supply alone 
will not wholly prevent them. In the Spanish- 
American war, for instance, the commission which 
investigated the typhoid fever epidemics of the United 
States Army reported that infected water was not an 
important factor in its spread. The other agents 
concerned in the dissemination of this disease are 
dust and flies, blowing or carrying infection from 
infected latrines, and gastro-intestinal disturbance, 
the result of heat, fatigue, and bad food rendering 
the troops more vulnerable. It cannot be doubted, 
however, that a pure water supply would do much 
to lessen the incidence of t>"phoid fever and dysentery^, 
and probably quite prevent cholera. 

A pure water supply can partially be secured by 
three methods; fi) by a careful selection of the camp- 
inc* grounds and protection of the water supply from 
pollution ; (2) by deep-driven artesian wells ; and (3) by 
the sterilisation of the water; or a combination of 
these methods may in many instances be adopted. 
But whatever method is applied it must be remem- 
bered that soldiers parched with thirst will drink any 
water that comes in their way. As regards the first 
method, the selection of the camping grounds, &c., 
it is reported .that it has been adopted with consider- 
able success by the Tnoanese in the present campaign ; 
a corps of medical officers is sent on ahead to select 
camping ground and survey the water supply; 
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sources which seem to be polluted can thus be largely 
excluded, and by judicious arrangement of the latrines 
and by posting guards to prevent individual pollution 
and the drinking of suspicious supplies much may be 
;.done to ensure pure w.ater for drinking. As regards 
artesian wells, surface wells and streams are the main 
source of danger, but by driving deep artesian wells 
a pure water is obtained. This, however, would be 
possible only under special conditions in certain dis- 
tricts and for comparatively small contingents. 

There remains the method of sterilisation, which, if 
it could be universally applied, would necessarily pre- 
vent water-borne disease. 

The three methods applicable for the sterilisation 
of water are : — (i) filtration through a porous porcelain 
filter such as the Pasteur-Chamberland ; (2) heat ; and 
(3) chemical germicides. 

Filtration through a porcelain filter, if it can be 
applied, would be efficient, but it necessitates a good 
deal of apparatus, and the filter candles are fragile. 
It is a good method under efficient supervision, but 
is more applicable for small contingents than a large 
army. 

Heat has been adopted by many inventors, and Mr. 
Arnold-Forster, M.P., recently inspected a number 
of devices based on this principle. In most, e.g. the 
Lawrence, Forbes, Mallock, and Tuckfield and. Gar- 
land machines, the water is heated to the boiling 
point, but in the Griffiths machine it is assumed (from 
experimental evidence) that heating to about 170° F. 
suffices, which results in a considerable economy in 
fuel. In all the machines the out-going hot water 
warms the in-going cold water, and is itself cooled 
thereby. Important considerations are weight and 
fuel, and these have received much attention from the 
respective inventors. 

The Mallock machine, which, including pump and 
cases, weighed 153 lb., with a consumption of one 
pint of kerosine gave 50 gallons of water an hour at 
a temperature of 88° or 90°, the temperature of the in- 
going water being 74°, The Tuckfield and Garland 
machine, of which the steriliser weighed igS lb. and 
the heating apparatus 126J lb., gave 40 to 50 gallons 
at a temperature of between 104° and 110°, the tem- 
perature of the in-going water being 78°; its in- 
ventors state that it requires 20 lb. or 30 lb. of 
kerosine for 1000 gallons of water, and in it the water 
to be sterilised is heated by steam generated in a 
separate boiler. ^ The Grifeths machine, weighing 
120 Ib. and using pint of kerosine an hour, 
yielded 26I gallons of water an hour at a teniperature 
of 92°, 45 gallons an hour at a temperature of 103° 
to 106°, and 72 gallons an hour at a temperature of 
105°, the temperature of the supply being in all cases 
67° The Lawrence apparatus, vreighing, with water- 
tank and case, 16S lb., and working with supply 
water at 74°, had a temperature of delivery of 88° to 
90°, but it used two pints of kerosine an hour and 
the quantit}^ of water delivered was only 30 gallons 
an hour. Finally, the Forbes machine, weighing 
130 lb., delivered 15 gallons of water an hour, with an 
Oil consumption of one pint, the temperature of 
supply being 74°, and of delivery from 86° to 90°, 

_ there remain the chemical germicides. 

Obvipusly these must have no deleterious action on 
man in the quantities employed; they should not be 
corrosive to metal vessels, they should be portable and 
act rapidly. Alum has_ long been employed for puri- 
^ster, but its action is to cLctrify a turbid water, 
^^'d it cannot be relied on to steTilise. Potassium 
permanganate may be used, but is not very efficient or 
trustworthy, and both it and alum necessitate the water 
bemg left for some hours. Some three or four years 
ago Parkes and Rideal introduced bisulphate of soda 
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for the purpose. It may be put up in tablets, and in 
quantities of 15 grains to the pint or thereabouts 
destroys the typhoid bacillus in water within half an 
hour, imparts little or no taste to the water, and is 
quite harmless. Lastly, there is the method intro- 
duced lately by Lieut. Nesfield, I.M.S,, in which 
chlorine is the sterilising agent, and this, after acting, 
is “ killed ” by the addition of sulphite of soda. For 
small quantities of water, iodine may be similarly 
used. This last method was recently described in 
Nature (July 27, p. 307), and has much to commend 
it. ' R. T. Hewlett. 


PROF. JULES OPPERT. 

O N August 21 died Prof. Jules Oppert, the last 
of the band of great scholars who were the 
pioneers of cuneiform decipherment. His name will 
go down to posterity with those of Rawlinson, 
Hincks, de Saulcy, and Fox Talbot, with whom he 
helped to lay the foundations of the flourishing science 
of Assyriology. Like them, too, he has now laid 
down the pen for ever. 

Born of Jewish parents in Hamburg on July 9, 
1823, Jules Oppert began the study of Sanskrit and 
Arabic under Lassen and Frey tag at Bonn, after- 
wards devoting himself to Zend and Old Persian at 
Berlin and Kiel. In 1847 he published his first 
work, entiled ‘‘ Das Lautsystem des Altpersischen,” 
in which he discovered that m and n had to be sup- 
plied before a following consonant in Old Persian, 
and thereby supplementing the alphabet. At that 
time the German law did not permit Jews to hold 
professorial posts, so in the same year he moved to 
France, where he was appointed professor of German 
at Laval, and afterwards, in 1850, at Rheims. The 
favourable reception^ accorded to his work on the 
Achaemenian inscriptions obtained for him, in 1851, a 
post on the staff of the scientific mission dispatched 
to Mesopotamia by the French Government, under 
MM. Fresnel and Thomas. 

On his return in 1854, Oppert devoted himself 
entirely to the study of Assyrian and Babylonian, and 
between 1857 and 1863 several volumes of his 
great ^ work “ Expddition scientifique en Mdso- 
potamie ” saw the light. While the linguistic value 
of this has alwa37s been of the greatest importance, 
the ^ topography is less fortunate, the late author 
having been led into the mistake that the ruins of 
ancient Babylon were much larger than they really 
are. In 1855 he visited the British Museum and the 
museums of Germany to report on the progress made 
in cuneiform studies, and on his return in the follow- 
ing year he was decorated with the Cross of the 
Legion of Honour, and obtained the post of professor 
of Sanskrit and comparative philology at the school 
of languages attached to the Imperial Library at 
Paris. Two years previously he had become a 
naturalised Frenchman. In 1859 he published a 
Sanskrit grammar, closely followed by “ Iildments 
de la Grammaire assyrienne.” In 1865 there appeared 
from his pen a short history of Babylonia and Assyria. 
In 1881 he succeeded the late M. Marietta as a 
meniber of the Institute of France, being elected 
president of the same society ten .years later— perhaps 
the highest honour a French savant can receive. 

The versatility of the late Prof. Oppert was extra- 
ordinary, His papers, published in various scientific 
journals, cover an astonishing range of subjects. 
Not the ^ least interesting are his contributions to 
astronomical chronology, in which subject he took 
a deep interest. In La Chronologie biblique fix^e 
par les Eclipses des Inscriptions cundiforme (Rev. 
AtcJiboI., 1808) he attempted to reconcile the dates 
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of the Old Testament with those of the Assyrian 
monuments. Other astronomical works are : — Die 
astronomischen Angaben der assyrischen Keilin- 
schriften ” (Band xci., Kaxs, Akad. der Wissensch,, 
1S85), “ Un Annuaire astronomique babylonien utilise 
par Ptolemee {Joiirn. 1890), “*Les Eclipses 

mentionnees dans les Textes cuneiformes ” {Zeitschr. 
fur 1897), and many others of less import- 

ance. One of his last works was a contribution to 
chronplog}% entiled L^Ann 4 e de Meton {Rei\ 
des Eludes grecques,. 1903). In his early days he 
had been a great champion of the genuineness of 
cuneiform decipherment, when its opponents counted 
among their ranks such great men as Renan and 
many others. He was one of the historic four who, 
at the invitation of the sceptics, produced a translation 
of the cylinder of Tiglath-Pileser L, w’hich was read 
at a meeting of the Ro3^al Asiatic Society by the 
president, and found to be substantially the same as 
the translations of Rawlinson, Hincks, and Fox 
Talbot, all of whom had bound themselves over not 
to collaborate or communicate with one another. 


NOTES, 

At the time of going to press, no message had been 
received from Sir Norman Lockyer as to the eclipse observ- 
ations at Palma. The following telegram from the 
Astronomer Royal had, however, reached the Royal 
Society : — “ Eclipse satisfactorily observed, but partially 
cloudy. Photographs with all instruments.” 

Prof, Ronald Ross informs us that the announcement 
to the effect that he has proceeded to New Orleans with 
Prof. Rubert Boyce, in connection with the outbreak of 
yellow fever there, is without foundation. 

The sixteenth annual general meeting of the Institution 
of Mining Engineers will be held at Manchester on 
September 13-16. The following papers will be read, or 
taken as read : — Leading features of the Lancashire coal- 
field extended : J. Dickinson ; up-to-date electrical power 
distribution : R. L. Gamlen ,• can explosions in coal-mines, 
with their associated toxic fatalities, be prevented? B. H. 
Thwaite ; earth in collieries, with special reference to the 
recently issued departmental rules: S. F. Walker; the 
value of mollusca in Coal-measure stratigraphy : J. T. 
Stobbs. 

The Local Government Board has issued a circular to 
borough councils and other local authorities respecting 
cerebro-spinal or “ spotted ” fever. This disease has 
recently been somewhat prevalent in Central Europe and 
in America, but the Board expresses the opinion that 
there has been no increase of the disease in England. For 
the guidance of local authorities the chief features of the 
disease are detailed, and, should an outbreak occur, the 
Board is prepared to advise • the authority respecting it 
and to sanction notification. 

During the past week the weather over the British 
Islands has been very unsettled; on Thursday last, heavy 
rain set in over many parts of Ireland, and continued 
almost without interruption for about thirty-four hours. 
The amounts measured during this period were 4*17 inches 
at Greystones, 4.33 inches at Dublin, 4-71 inches at Dun- 
drum, and 5*09 inches at Bray, causing disastrous floods 
in various parts of that country. At Little Bray, the 
inmates of the lower-lying houses had to be rescued by 
boats. Sharp thunderstorms occurred in London and other 
parts on Sunday, Monday, and Tuesday, causing much 
damage to property. At Leigh, in the neighbourhood of 
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Tonbridge, the trunk of an oak tree was torn in half, and 
a man who was seeking shelter under it was killed. 
During this period, rainfall has been considerable' in all 
parts of the British Islands ; in the twenty-four hours 
ending at 8h. a.m. on Tuesday, August 29, the amounts 
at Oxford and Yarmouth exceeded an inch, and an inch 
and a half wms measured in the neighbourhood of London- 

The programme of the Iron and Steel Institute for the 
meeting to be held at Sheffield on September 26-29 includes 
the following list of papers : — Wear of steel rails on 
bridges : T. Andrews, F.R.S. ; metallurgical department 
of Sheffield University: Prof. J. O. Arnold; thermal trans- 
formation of carbon steels : Prof. J, O. Arnold and 
A. McWilliam ; nature of troostite : Dr. Carl Benedicks ; 
occurrence of copper, cobalt, and nickel in American pig- 
irons : Prof. E. D. Campbell ; transformations of nickel 
steels : L. Dumas ; on steel for motor-car construction, and 
on vanadium steels : L. Guillet ; presence of greenish- 
coloured markings in the fractured surface of test pieces : 
Captain H. G. Howorth ; over-heated steel : A. W. 
Richards and J. E. Stead, F.R.S. ; segregation in steel 
ingots: B. Talbot; manipulator for steel bars: D. LIpton ; 
influence of carbon on nickel and iron : G. B, "Waterhouse. 

Attention is directed by the Engineering and Mining 
Journal of New York to a new development in mining 
which has not been generally noticed, namely, the work- 
ing of alluvial tin deposits by dredging in the same 
manner as that followed in the case of gold-bearing 
j gravel. In New South Wales the dredging for tin ore 
has become an established practice. In 1904 there were 
seven dredges in operation, which obtained 319 tons of 
tin ore, valued at 26,000!. The successful development 
of this practice in New South W'ales suggests that it 
might possibly be applied with advantage in the Straits 
Settlements and elsewhere. 

In a paper read before the Geological Society of 
America, Mr. George P. Merrill described a large block 
of massive serpentine traversed by veins of so-called 
asbestos from Thetford, Canada, now exhibited at the 
United States National Museum at Washington. In- 
cidentally discussing the origin of the veins, he suggested 
that the vein cavities are shrinkage cracks filled by a 
process of crystallisation extending inward from either 
wall, and compared the veins to the shrinkage cracks 
formed in septarian nodules of clay ironstone, and their 
filling with fibrous material to the crystallisation of fibrous 
gypsum in limestone. 

An ordinance relating to lead works has just been 
issued by the German Imperial Chancellor. The employ- 
ment of women and lads in dust chambers and flues and 
in the transport of the dust is prohibited. The workmen 
employed at the furnaces may not work more than eight 
hours a day. The same rule applies to the workmen 
working inside cold furnaces or engaged in cleaning dust 
chambers and flues containing wet dust. Workmen 
engaged in cleaning dust chambers and flues containing 
dry dust are not permitted to work more than four hours 
a day inside such chambers and flues, and not more than 
eight hours a day in all. Food must not be taken to the 
working places. Working-suits, respirators, and gloves 
must be worn. Smoking cigars and cigarettes during 
work is forbidden. The rules will come into force on 
January x, 1906. 

The most important paper in the June issue of the 
Proceedings of the, Philadelphia Academy is perhaps one 
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by Mr. J. A. G. Rehn on the brown grasshoppers 
(Acridiidae) of Costa Rica, in the course of which a 
number of new species are described. The collections 
examined included nearly three hundred specimens. 

It may be remembered that the remains of James 
Smithson, the founder of the Smithsonian Institution, 
who died in 1829 and was buried in the English cemetery 
on the heights of San Benigno, Italy, were removed to 
Washington last year and formally handed over to the 
Regents of the institution. The body, upon its arrival in 
Washington in January, 1904, was placed temporarily in a 
room in the Smithsonian building containing the relics of 
Smithson. While resting there, the remains were examined 
by medical experts and found to be in a remarkable state 
of preservation. Meanwhile a small mortuary chapel was | 
prepared for them on the immediate left of the north ‘ 
entrance of the Smithsonian building, and on March 6, j 
1905, the remains were brought to this chapel and, in | 
the presence of the Regents, replaced in the original tomb, I 



Pig. I. Interior of Smithson Mortuaiy Chapel, Smithsonian Institution. 


shown in the illustration, which has been reproduced from 
the Smithsonian Quarterly (vol. xlviii.), where they will rest 
until Congress makes adequate provision for their fitting 
interment. 

In La Nature of July 29 Prof. E. T. Hamy, the well 
known professor of anthropology at Paris, gives an 
account, illustrated by reproductions from photographs of 
the animal shortly after death, of a gigantic gorilla recently 
shot on the Sangha River, Congoland. It is said to have 
measured no less than 2 metres 30 cm. (7 feet 6| inches), 
and the height of the carcase in a sitting posture reached, 
as shown in the photograph, to the waist of a full-grown 
native- Prof. Hamy believes the specimen to indicate a 
new race, if not a new species, of gorilla. 

From the report on the museums of the Brooklyn 
Institute of Arts and Sciences for 1904 we learn that 
special attention is being devoted to improving the in- 
stallation of the children’s museum. As first arranged, 
this part of the exhibition series was found to overlap 
in a considerable degree the ordinary collection, and steps 
were accordingly taken to do away with this duplication. 
Elimination, both from the museum and the illustrative 
lectures, of material not likely to interest children has 
also been undertaken, with the result that the collection 
has been entirely re-modelled, and is now as suitable for 
Its present purpose as it can be made. 
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In the Zoologist for August the editor commences a 
series of articles on the factors conducive to extermination 
of species, dealing in this instance with natural as dis- 
tinguished from human agencies. Unfortunately the 
article is marred by several serious mistakes. We are told, 
for instance, that “ the opossum ” is the only non- 
Australian mammal, the cuscuses of Celebes and Coeno- 
lestes of Brazil being ignored; while in the same sentence 
we are informed that monotremes are confined to New 
Zealand I Again, we are unaware what ground there is 
for the statement that fossil marsupials are known from 
Asia. Minor errors, such as nummulitids for nummulites, 
are also noticeable. In the same issue is a very interest- 
ing article by Mr. H. H. Patterson on the heronry at 
Reedham, Norfolk. In the case of a note on the occur- 
rence of the lesser horse-shoe bat in Shropshire, the editor 
might have pointed out that Noctilio is not the generic 
title for these bats. 

The fourth volume of “ The Museums Journal ” (Dulau 
and Co.), edited by Mr. E. Howarth, covers the period 
from July i, 1904, until June 30 of the present year, and 
contains the report of the council submitted at the Norwich 
Conference of 1904. Although now somewhat ancient 
history, that report records continued progress on the 
part of the association, both as rcgard.s membership and 
funds for permanent investment. It is also satisfactory 
to learn that the journal itself is becoming more and 
more widely appreciated, and consequently shows a con- 
stant tendency to increase in bulk. The museums 
directory, or list of the museums in the United Kingdom, 
is likewise proving larger than was anticipated, the volume 
just received continuing the list from London to Staly- 
bridge inclusive, together with supplements. One of the 
difficulties which the editors experience is in getting local 
curators to send in the names and objects of the institu- 
tions under their charge. The attendance of delegates 
from foreign museums at the last two conferences is 
another satisfactory feature in connection with the progress 
of the association. Among features connected with 
progress in regard to museum work, attention may be 
directed to the adoption by the Museum of the Federated 
Malay States of the card-system for the registration of 
specimens. 

Much interesting information with regard to animals 
in menageries and the evolution of museums on the other 
side of the Atlantic is conveyed in a pleasant style in the 
course of an illustrated article by Mr. E. S. Hallock pub- 
lished in the August number of the Century Illustrated 
Monthly Magazine. “ The menagerie,” writes the author, 

developed along with the circus, but differed from the 
latter in being an animal-show pure and simple, . . . 
Some menageries were stationary, while others travelled 
from place to place in large vans.” The “ dime- 


The chief feature of the July issue of the Emu is 
formed by the plates, one of which gives a full-sized 
figure, from a photograph, of the New Calendonian kagu 
{Rhino chad us juhatus), to which allusion has been made 
previously in these columns ; while others (also from photo- 
graphs) are devoted to the illustration of the parasitic 
habits of Australian cuckoos, which appear to be very 
similar to those of our own species. Of these three plates, 
one represents a young bronze-cuckoo (Chalcococcyx) oust- 
ing a blue wren (Malurus) from its rightful nest, the 
second a young fan-tailed cuckoo (Cacomantis) in a brown 
tit’s (Acanthiza) nest, while the third shows a young 
bronze-cuckoo in the nest of a brown tit. 
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exhibition ” and the “ curiosity-house ” were devoted more | 
to the exhibition of rare and interesting animals, | 
monstrosities, &c., and from these, by the elimination of j 
the “ freak ” element, are derived the modern American 
scientific museums. Reference is made to the camel 
exhibited in London in 1650, the Indian rhinoceros (de- 
scribed by Dr. Parsons) in 1685, Wombwell’s un- 

recognised gorilla. Less well known is the case of the 
first great ant-eater exhibited in the London “ Zoo,” which 
was purchased about 1S50 from two sailors, by whom it 
had been brought from Rio, for 300^ ; and also that of 
a full-grown mandrill captured on board a slaver, and 
exhibited in Bristol in 182S, and later on in London. 
The most interesting record in the article is, however, 
the reference to a pair of South African giraffes imported 
into America in 1836, the same year in which the London 
gardens received their first representatives (of the northern 
race) of the species. In stating that the London establish- 
ment received its first representative of the southern form 
in 1895 author makes a pardonable error, the fact 
being that the true southern race never has, so far as we 
know, been exhibited alive in this country. 

The most generally interesting feature in the report of 
the Indian Museum, Calcutta, for 1903-4 is the reference 
to a suggestion made by the director of the natural history 
branch of the British Museum that all the Indian type 
specimens might be transferred to the institution under 
his charge.’ The suggestion — which Major Alcock refers 
to in his section of the report as “ most reasonable ” — 
was largely based on the fact that the climate of Calcutta 
renders “ types ” as objects of reference almost useless, 
and that the interests of science would accordingly be 
advanced by their transference to the chief natural history 
centre of the British Empire. By the terms of their trust 
the trustees found themselves, however, unable to hand 
over the “ types ” formerly belonging to the Asiatic Society 
of Bengal, while they were disinclined to accede to the 
request as regards other “ types ” for fear of handicapping 
workers in India. Commenting upon this decision and its 
consequences, Major Alcock directs the attention of the 
Government of India to the administration of the museum, 
stating that the zoological staff is altogether inadequate. 
“An imperial museum of natural history,” he writes, 

“ such as the zoological section of the Indian Museum was | 
designed to be, should be at once a complete and modern 
index of the fauna of the country, an object lesson in the 
more important general principles of zoology, an unfailing 
magazine of well-preserved material for research and dis- 
tribution, and a centre where natural science is advanced 
by the discovery and publication of new facts. The facts 
that the Museum receives a grant for teaching-preparations 
from the local Government, and has decided that its 
* types * must be kept on the spot for reference, indicate 
that this is the standard the Trustees wish realised. But 
grants of money * and the possession of historic ‘ types ’ 
are not enough ; equally essential are well-qualified paid 
assistants and reliable machinery for collecting new 
material and replenishing old.” 

A VERY interesting paper is contributed on the magic 
origin of Moorish designs to the Journal of the Anthropo- 
logical Institute (J uly-December, 1904) by Dr. Wester- 
marck. The magic consists entirely in the methods 
employed to ward off the evil eye, the fear of which is 
so potent in countries bordering the Mediterranean. The 
designs consist of hands, crosses, eyes, rosettes, squares, 
octagons, triangles, and innumerable conventional em- 
broidery patterns ; but they are all grouped round one 
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central idea, the intention being to throw back the 
evil influrmce emanating from the eye, by some counter- 
charm. This is usually done by stretching out the five 
fingers of the right hand, and Dr. Westermarck shows 
how all these various designs can be traced to som^ 
elaboration of fives, originally representing the five fingers, 
cr of eyes, for if baneful energy can be transferred by 
the eye, it can obviously also be thrown back by the eye. 
Sixty-two illustrations of these counter-charms accompany 
the article. 

In the course of a note on the supply of water to leaves 
on a dead branch, printed as part ii. of vol. xi. of the 
Scientific Proceedings of the Royal Diiblin Societyj Prof. 
H. H. Dixon adduces evidence, based on experiment, to 
show that when a portion of a stem is killed by heat, the 
cells give off poisonous or plasmolysing substances ; for 
some such reason it appears that leaves attached to a 
dead branch wither much more rapidly than leaves on a 
living twig. In the first part of the same volume Mr. J. 
Adams discusses the effect of very low temperatures on 
moist seeds. 

Mr. D. Hooper has a historical and explanatory note 
on the ancient eastern medicine known as lycium or 
rusot in the Journal of the Asiatic Society of Bengal 
(vol. Ixxiih, part ii., No. 4). The identity of rusot with 
the Indian lycium of the ancients was first pointed out 
by Dr. J. F- Royle, who found out that it is an inspissated 
extract prepared fromr the wood and roots of several species 
of Berberis. Mr. Hooper’s analyses of four specimens 
indicate an amount of berberine varying from 3 per cent, 
to nearly 8 per cent. The dried stem of Berheris aristata 
is officinal in India, and a tincture is often recommended 
in the treatment of fever. 

In the island of St. Vincent the Imperial Department 
of Agriculture for the West Indies controls an agricultural 
school and a land settlement scheme in addition to the 
botanic gardens. In the report for 1904-5 Mr. W. N. 

! Sands, the agricultural superintendent, registers a dis- 
tribution of nearly 30,000 plants, of which more than 
i two-thirds were cacao, and, besides, smaller numbers of 
sisal bulblets, coffee, lime, and other economic plants- 
Many of these were distributed to allottees on the land 
settlement estates who cultivate cacao, canes, cassava, 
yams, and sweet potatoes. Mr. Sands, reviewing the 
progress of the cotton industry, has the satisfaction of 
recording that much of the sea-island cotton was the best 
produced under the auspices of the British Cotton Growing 
Association, and had realised seventeen pence per pound. 

Mr. W. E. Cooke, Government astronomer for Western 
Australia, has sent us a communication explaining a novel 
plan that he has adopted for giving more definiteness to 
the weather forecasts issued in that colony. Each fore- 
cast for a definite district is subdivided into specific items, 
t to each of which a figure is attached, “ i ’’ representing 
[ that the occurrence prognosticated has only the barest 
I possibility of being successful, and so on, up to “ 5,”’ 
which indicates that the prediction may be relied upon 
I with almost absolute certainty. Each item of the forecast 
I has therefore a “ weight ” attached to it ; on the whole, 

I Mr. Cooke states that the new method has proved a dis- 
I tinct success, and that while people find that whenever the 
I figure 5 appears the forecast is fulfilled in 99 cases 
j out of 100, they do not feel so disappointed in case of 
! failure when the lower numbers are attached, or as when,. 
; under the usual method, equal weight is attached to the 
I whole forecast. 
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We have received the report of the Falmouth Observ- 
atory for the year 1904, reprinted from the seventy-second 
annLl report of the Royal Cornwall Polytechnic Society 
This observatory has for many years done excellent wor' 
in connection with meteorology and magnetism, as well as 
by the collection of sea-temperature observations at various 
places off the coast of Falmouth. The station has for 
many years been adopted by the Meteorological Office as 
one of 'its first-class observatories, and hourly observations 
or means have been regularly published in the official re- 
ports of that office. With regard to^ magnetism, the 
Falmouth Observatory has become additionally important, 
in consequence of the recording magnets at Kew and 
Greenwich being somewhat affected by the electric trams 
in those neighbourhoods. 

Dr. Alberto Aggazzotti, writing in the Atii dei Lincei, 
xiv., (i), 12, describes some experiments conducted in the 
physiological laboratory at Turin on the effects of rare- 
faction on the respiration of the orang-utan. The animal 
on which the observations were made was brought from 
Borneo by Count Mario Peracca, who handed it over 
to Prof. Angelo Mosso for the investigation. It is de- 
scribed as being of good disposition and intelligent; at 
first it resisted the attempts to place it in the receiver, 
and tried to destroy the apparatus, but when it realised 
what was being done, it not only offered no further resist- 
ance, but even helped the experimenter in attaching the 
pneumograph and other necessary apparatus to it. A 
moderate rarefaction produced no injurious effects pro- 
vided that the restoration of normal pressure was not 
effected too rapidly; at 450 millimetres of pressure the 
animal became more tranquil, at 300 millimetres it fell 
asleep, while at 270 milUmefres it became seriously ill 
and fell down insensible. The respiration altered in 
character between 450 millimetres and 470 millimetres with 
an increase of frequency and a decrease of intensity, while 
at 300 millimetres it became irregular and spasmodic. 
These changes fairly well agree with those observed in 
other animals, particularly man. 


OUR ASTRONOMICAL COLUMN, 

Astronomical Occurrences in September:— 

Sent. 4.. Ceres in opposition to the Sun (Ceres mag. 7*4). 

^ , 7h. 33m. to 8h. 37m. Moon occults 7 Librce 

(mag. 4’i). 

8. I oh. 20m. Minimum of Algol O Persei). 

** II. I2h. Moon in conjunction with Saturn (Saturn 
* I* 5^^ S ) 

„ 14. i2h.V2m. to ’i4h. I im. Transit of Jupiter’s Sat. III. 

(Ganymede). , o ; ^cxt 

, 14. 23h. Mercury at greatest elongation,^ 17 54 W. 

’ 15. Venus. Illuminated portion of disc — 0*787, 0. 
’’ Mars =0*851. f 

„ 17. loh. 35m. to iih. 36m. Moon occults Ceti (mag. 

„ l8. 9h. ^S4m. to loh. 5Sm. Moon occults / Tauri 

ig. to’ loh. S9m- Moon occults y Tauri 

(mag 3‘9)* 

,,19. 13I1. to I4h. 37tn. Moon occults 71 Tauri 

,,19. iSh.^TIn!'^ to l6h. 36m. Moon occults flt Tauri 

,, rg. I5h!"l^.^ to l6h. 31m. Moon occults 6^ Tauti 

(mag. 3 ’6). _ 

,, 19. 2oh. 24m. to 2ih. im. Moon occults a Tauri 

(mag. i*i). . 

„ 20. I4h. Ceres 9' N. of 89 Aquarii (mag. 4*9). 

,,2I. Saturn. Major axis of ring =43 '3^* Minor axis 
=8'''36. 

IQ I4h. Moon in conjunction with Jupiter (Jupiter 
4'^16'N.). 

„ 28. I2h. 3m. Minimum of Algol (3 Persei). 

Observations of Planets. — ^The results of a nurrffi^ of 
recent observations of Saturn and Jupiter are recorded by 
Mr. Denning in the Observatory for August. Using the 
i2i-inch Calver reflector, some excellent observations of 
Saturn were obtained during the morning twilight in June 
and July. The region north of the multiple belt in the 
northern hemisphere was seen to be the brightest part of 
the planet— not the equatorial zone, as previously. A 
small white spot was detected on the N. edge of the 
great belt on July 6, and estimated to be central at 
i3h. 40m. A small white spot was seen in ^ the r'l . 
temperate zone on the following dates in the positions and 
at the times stated : — ^ , e? . tt 


Mr. C. Mosley has arranged an edition of White’s 
** Selborne ” for students, in which the whole of the letters 
are classified under subjects, giving the reader all that 
Gilbert White wrote on one topic under one head. As 
the subjects will be arranged alphabetically, the work will 
be one of reference as well as for reading consecutively, 
Mr. Elliot Stock is to publish the book during the coming 
season. 

We have received a copy of the first fasciculus of vol. 
sxxv. of the Mimoires de la SocUU de Physique et 
d*Histoire naturelle de Geneve, This part of the trans- 
actions contains, with other interesting papers, the 
president’s report for 1904. Dr. Auguste Wartmann- 
Perrot successively passes in review the administrative 
events of the year, refers in eulogistic terms to the work 
of eminent members of the society deceased during the 
previous year, and recapitulates briefly the scientific 
subjects discussed in the meetings of the society during 
1904. The biographical notices contained in the presi- 
dent’s report include those of Charles Soret, renowned 
for his work in crystallography ; of Albert Rilliet, the 
chemist ; and of Wilhelm His, the anatomist. The 
scientific activity of the society is summarised concisely 
under subjects, and this part of the report will serve 
men of science as a full index of the work done by 
•members of the Geneva Society during 1904. The presi- 
dent’s statement is a useful account of a good year’s work. 
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July 13 
„ 16 

„ 21 


ft. m. 

13 20 
15 35 
12 35 


727 

67-3 
69 '5 


Observing the Great Red Spot on Jupiter on June 24 
and July 6, Mr. Denning found it to be central ^ at 
ich. 43m. and ish. 40m. respectively, the corresponding 
longitudes being 25°* i and 24°'8. Comparing these longi- 
tudes with those published in the April Observatory, it 
is seen that during the period that Jupiter has been too 
near to the sun to be observable, the motion has 
formed precisely with system ii. of the ephemerides based 
on a rotation period of gh. 55m. 40-635. An observmion 
made by the Rev. T. E. R. Phillips confirms the above 
observation of July 6. 

Proper Motions of the Hyades. — A discussion the 
proper motions of the Hyades group is the raison d'etre 
of No. 14 of the Publications of the Astronomical Labor- 
atory at Groningen. The plates from which the proper 
motions were derived were obtained by Prof. Donner at 
Helsingfors and discussed by Profs. Kapteyn and W. 
de Sitter. ^ 

In the introduction to the volume Prof. Rapteyn gives 
a most interesting discussion of the results obtained by 
his method of determining proper motions, the method 
employed in the present case, in which a plate is exposed 
on a certain area and then packed away for a number 
of years, exposed again on the same area, and then de- 
veloped and measured. One of the gravest objections to 
this method was the fear that the plates would deteriorate 
during the interval between the^ two exposures, but Prof, 
Kapteyn disposes of this objection by stating that not a 
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single plate of the present series, for which the interval 
was between four and five years, has had to be rejected. 
These plates were by Schleussner, on plate glass, and the 
method of preservation employed by Prof. Donner is ex- 
plained. 

As regards the length of exposure, Prof. Kapteyn states 
that, whilst it must be chosen in accordance with the 
particular work contemplated, it must be such as to give 
at least one hundred easily measured stars on each plate. 
Another objection raised against this method was that of 
accuracy as compared with the older method, but from 
a comparison of the probable errors now obtained with 
those obtained at Paris and Potsdam in the carte du del 
work, Prof. Kapteyn shows that the advantage is with 
the new method. He further concludes that to attain a 
given degree of accuracy the labour involved in the present 
method is at the very least seven times smaller than it 
would be by employing the older method. 

The value for the proper motion of the Hyades group 
adopted by Prof, Donner is 

In R.A. +o"‘O900= +0*006243.! 

,,«Decl. -o"*025o / 

Reduced to the system given in Publication No. 9, this 
becomes 

In R.A. +0" ‘1 107= +0*007673. 

,, Deck -o" *0259 

which is equivalent to a total proper motion of 
o"-ii37 in position angle io3°-i7. 

The general catalogue contains 395 stars, and of these 
42 are considered as very probably belonging to the group, 
19 are given as "‘probable,” and 16 are regarded as 
“doubtful.” 

Variatio.ns of Latitude.— In Nos. 4040-4041 of the 
Astronomische Nachrichten Mr. Kimura, of the Inter- 
national Latitude Observatory at Mizusawa, gives the 
results of a series of latitude observations made by Mr. 
Nakano and himself during the year March 28, 1903, to 
March 31, 1904. Simultaneous observations of four groups 
were made each night, their principal aims being (i) to 
examine whether there e.xists any regular diurnal change 
of latitude of a measurable quantity ; (2) to see how large 
are the systematic differences between the variation of 
latitude from this (four groups) series of observations and 
that from the two groups observations for the international 
service. The mean declinations and proper motions of 
the stars observed were taken from the international 
service work, and the value of the “ aberration constant ” 
employed was 2o'k5i2. Great care was taken during the 
reductions to eliminate accidental errors, and it was found 
that the personal equation between the two observers was 
practically negligible. The measures and their reductions 
are given in detail, and lead to the conclusion that “Any 
systematic diurnal change of latitude of a measurable 
quantity cannot exist at all.” The subsequent com- 
parison of the results of these observations with those 
obtained for the international service shows that no 
systematic differences exist between the four groups 
observations and the two groups observations made for 
the international service. 

A Proposed New Method for determining the Solar 
Radiation. — In No. 4037 of the Astrofiomische Nachrichten 
Prof. Ceraski proposes a new method whereby the absorp- 
tion of our atmosphere might be eliminated from observ- 
ations of the changes in the solar radiation. His proposi- 
tion is that the light of the telescopic planets should be. 
regularly observed photometrically. If the variation of the 
solar radiation is great enough, it should be shown in the 
amount of light reflected by the planets, and a long period 
of photometric observations of these, such as he proposes, 
would show the sympathetic variations, whilst, if suitable 
comparison stars were employed, the differential effect of i 
the earth’s atmosphere would not affect the results. j 

The Cape Observatory. — ^The opening paragraphs of 
Sir David Gill’s report for the year 1904 deeply lament 
the loss sustained by the Cape Observatory, and science 
in general, by the death of Mr. Frank McClean, F.R.S., 
to. whose generosity the observatory owes an important 
part of its equipment. 
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The new transit circle has been thoroughly examined 
and its observers trained during the past twelve months, 
and it is now ready for routine work. It was found that 
by using the Repsold-Struve apparatus, in which a 
travelling wdre actuated by clockwork is employed, the 
magnitude equation in right ascension observations might 
be almost, if not entirely, eliminated. 

Preliminary trials of the new sidereal clock showed that 
the daily rate never varied more than ±0-033. ; but even 
this is to be improved by a new arrangement by which 
the top and bottom of the pendulum will be kept at the 
same temperature. In order to preserve a more equable 
temperature inside the case, an enclosing chamber 8 feet 
square and 13 feet high has been erected about it. 

Owing to an unfortunate accident, the driving worm 
and sector of the Victoria telescope were damaged, and 
have had to be sent to Sir Howard Grubb for repair. 
In consequence, the new objective prism has not yet been 
tested. 

A number of observations were made with the transit 
and equatorial instruments during the year, and 185 plates 
(containing 117,073 stars) for the Astrographic Catalogue 
were measured. The total number of plates measured is 
now 760, containing more than 440,000 star images, corre- 
sponding to about 200,000 different stars. 

In the astrophysical department 74 star-spectra were 
photographed, and of these 30 have been measured, and 
a number of radial velocities deduced. 


RECENT ADVANCES IN THE CHEMISTRY 
OF ALBUMIN,^ 

U NTIL recently, one of the main objects in studying the 
proteids was to classify them into characteristic 
groups by the aid of certain reactions. This has now 

given place to problems of a different nature — the investi- 
gation of the quantitative decomposition of the albumin 
molecule, the progressive degradation and study of the con- 
stituent parts, and the determination of the nature of 

what may be termed the stones of the molecular edifice; 
finally, the arrangement of these materials in the con- 
struction of the albumin molecule. 

The task of separating the constituents of the 
albumin molecule is still far from complete. The 
reason for this lies in the difficulty connected with 
their isolation, for they are particularly troublesome to 

purify. An important advance was made when Emil 
Fischer discovered the ester method of separating the 

amino-acids by distilling them in 'a vacuum. The 
method bore immediate fruit in the discovery of phenyl- 
alanine and a-proline (pyrrolidinecarboxylic acid). Fischer 
has shown, moreover, that certain amino-acids, like alanine, 
phenyl-alanine, and serine (hydroxyaminopropionic acid) 
are invariable constituents of the albumin molecule, whilst 
hydroxy-a-proline, discovered by Fischer, is another widely 
distributed constituent. Ehrlich has found that the leucine 
from albumin, long considered a simple substance, is a 
mixture of at least two bodies. Hopkins and Cole have 
succeeded in separating tryptophane in a pure state, ^ a 
substance which had long eluded the attempts of physio- 
logists to isolate, and which they have pronounced to 
be skatolaminoacetic acid. Skraup hap obtained from 
casein a whole series of new products belonging to the 
group of diamino- and hydroxyamino-acids — diamino- 
glutaric acid, diaminoadipic acid, hydroxyaminosebacic 
acid, and caseanic and caseinic acids of unknown structure. 

New substances are constantly being added to the list 
of what may be termed molecular fragments, which now 
amount to about twenty individuals. 

There still remains the carbohydrate group of albumins. 
F. Muller has shown that glucosamine from mucine and 
egg-albumin forms an interesting link between the sugar 
group and the amino-acids. We are still ignorant of the 
part played by the carbohydrate in its connection with 
albumin. ' We cannot say whether it is a loose combination 
or a mechanical admixture. 

The enormous number of products- giv.es some indica- 
tion of the complexity of the problem which the study. 

1 Abstract of an article by Emil Abderhalden contributed to “ Medizxnische 
Klinifc,’* 1905, Nos. i and 2. 
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of albumin affords. Furthermore^ before a synthesis 
can be successfully attempted, it is necessary to know 
whether these substances are primary or secondary pro- 
ducts formed directly or indirectly by the action of the 
reagent, and here again the field is still untraversed. 

Whilst great similarity exists among the constituent parts 
of the molecule, there is a wide difference in the propor- 
tions of each present. The protamines, which are obtained 
from the milt (testicles) of fishes, and represent some of 
the simplest proteids, contain a large proportion of diamino- 
acids and a small quantity of monoamino-acids ; the 
kindred histones, on the other hand, contain a much 
smaller proportion of diamino-acids, but the whole group 
of monoamino-acids. Through a series of gradations we 
arrive finally at substances like the proteids of silk and 
elastin, which are exceptionally rich in monoamino-acids. 

A comparison of the composition of the individual 
albumins of food and of the living body leads to the con- 
clusion that in digestion deep-seated changes must occur. 
Moreover, the view is steadily growing that the albumin 
molecule forms the basis of the two other important groups 
of food-stuffs, fats and carbohydrates. The decomposition 
which certain albumin fragments undergo promises to 
throw new light on the changes which occur in the 
organism and on the formation of pathological products. 

Granted that the whole series of albumin products 
were known, their relative arrangement in the molecule 
would still remain to be discovered. Attempts have been 
made by using milder reagents to arrest the process of 
degradation at an earlier stage, and so obtain larger mole- 
cular fragments ; but great practical difficulties attend the 
method. Nevertheless, by the labours of Fischer and 
Bergell a series of no less than four intermediate 
products between silk and its lowest degradation product 
have been isolated. First, sericoine ; secondly, a sub- 
stance containing tyrosine ; thirdly, one free from tyrosine ; 
and lastly, a compound which probably belongs to the 
dipeptides mentioned below. This study of partial de- 
gradation of the albumin molecule derives increased 
interest from the behaviour of food albumin in the intes- 
tine, which, as Fischer and Abderhalden have shown by 
their experiments on dogs, probably undergo neither slight 
nor yet complete decomposition, but partial hydrolysis. 
It will be an attractive problem to determine how far 
food albumin may be degraded and yet afford nutriment 
for the organism. 

If the process of decomposition cannot furnish the 
necessary information about the structure of the albumin 
molecule, the reverse process of synthesis may effect the 
desired object.^ E. Fischer has with wonderful experi- 
rnental ingenuity and skill successfully followed this path 
of research. The classical memoirs on the polypeptides 
have already been referred to in the pages of Nature. 
By combining two molecules of amino-acids, the dipeptides, 
glycyl-glycine, alanyl-alanine, and leucyl-leucine have been 
obtained, as well as mixed dipeptides, e.g, glycyl-alanine, 
alanyl-glycine, &c. By uniting three and more molecules, 
tri- and ^tra-peptides, &c., are formed. The longest chain 
ot this character is pentaglycine, consisting of a group of 
five linked glycine molecules. 

we have seen, the degradation products of 
all^min are not all monoamino-acids, but include hydroxy- 
and diamino-compounds, and peptides of these substances 
have also been prepared. These products show an un- 
mistakable likeness to the natural peptones. They give 
the usual reactions — the biuret reaction, precipitation by 
phosphotungstic acid, and hydrolysis by trypsin. A 
p^uhar interest centres round the ’different behaviour of 
the ^ptides^ towards the pancreatic ferment. Whereas 
glycyl-l-tyrosine and glycyl-Meucine are easily hydrolysed, 
glycyl-glycine and glycyl-alanine are un attacked by the 
ferment. 


These experiments, as Fischer has pointed out, are not 
only useful m indicating the physiologicallv important com- 
^unds among the numerous synthetic m'aterials obtained 
by him but show, by the experience so gained, the possi- 
bility of discovering the different kinds of linking which 
ex^t among the amino-acids of the albumin molecule. ' 

We may anticipate from these investigations some know*- 
ledge of the cause whereby different parts of the molecule 
resist or retard the action of the ferment. J. B. C. 
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ON THE ORIGIN OF EOLITHS.^ 

17 OR some time past the question of the existence of 
man in different countries during the Tertiary period, 
based upon flints bearing traces of intentional work, has 
occupied the lively attention of “ prehistorians in 
numerous parts of the globe— in France, England, 
Germany, Russia, Egypt, India, cS;c. 

According to the eminent Belgian geologist, M. Rutot, 
who has placed himself at the head of this ^ new move- 
ment, we must add to the Palaeolithic and Neolithic periods 
a period more ancient still, which has received the name 
of Eolithic. This does not comprise any type of instru- 
ment chipped into an intentional form, but only natural 
forms utilised at once. These primitive and rough tools 
have received the name of eoliths. It is believed that 
they may be recognised by the presence of secondary 
work {retouches), that is to say, the removal of small 
flakes in apparently a systematic manner, in accordance 
with the needs of the case, or resulting from the wear 
of the flint by use. 

An enormous quantity of eoliths are found in the 
Quaternary gravels mixed with instruments of determinate 
and classic forms. In the gravels of the north of France 
and of Belgium, M. Rutot has described several industries 
of this kind, the Reutelian, the Mafjlian, the Mesuinian, 
Btc. But such objects are equally met with in beds of 
far greater antiquity ; the chipped stones of the Oligocene 
of Thenay, of the Miocene of Otta and Aurillac, of the 
Pliocene of England, &c., are eoliths; and here the 
question becomes far more grave, inasmuch as the adepts 
in the new theories rely on these facts to admit the 
existence of man or his immediate precursor during the 
Tertiary period. 

For twenty years I have not ceased to combat these 
theories; first, because it appeared to me to be imprudent 
to admit the existence of Tertiary man in the absence 
of all direct, that is to say, in the absence of osteological 
evidence, and secondly, because I have always been con- 
vinced that the eoliths are due to natural causes. I had, 
indeed, had occasion to meet with them in all the ancient 
alluvia of torrential character in which flints were present. 
In Auvergne, and in the Velay, in the course of my explor- 
ations in connection with the geological map, I had found 
them at numerous points in the midst of Oligocene or 
Miocene beds occupying thousands of square kilometres 
in extent. I asked myself how experiments could be 
undertaken to solv^e the problem of the eoliths, when M. 
Laville, of the Nicole des Mines, brought before M. 
Cartailhac, correspondent of the institute, Dr. Obermaier^ 
and myself some experiments carried on daily, but un- 
intentionally, in an industrial establishment- 

There are in the Commune of Guerville, near Mantes, 
some works in which cement is made from a mixture of 
chalk and plastic clay. The chalk, as usual, contains 
blocks of flint which are rejected by the diggers. Trucks 
convey the chalk from the quarry to the neighbouring^ 
works, and deliver it with a certain quantity of clay into 
circular vats called ddlayeurs. These are about 5 metres 
in diameter and 1-40 metres in depth. The water which 
serves them arrives by pipes, and is discharged through 
lateral sieves, carrying with it the finest particles of the 
mixture of chalk and clay. The water is set in motion 
by a horizontal wheel, above the level of the water, but 
from its spokes are suspended harrows (herses) of cast- 
iron dipping into the water ; the speed of rotation of the 
wheel is about 4 metres at its circumference. 

The water is thus driven into a tumultuous movement, 
which carries away not only the particles of - chalk and 
clay, but also a certain number of flints^ which have 
escaped the attention of the workmen, and have been 
thrown into the vats together with the chalk. These 
flints are^ therefore subjected to blows one against the 
other which during a period of twenty-nine hours must be 
extremely numerous. When the machinery is stopped, the 
flints remain at the bottom of the vat, where they are 
covered by a coating of chalk. They are taken out of the 
vats to be washed and placed in heaps, as they are useful 
for making concrete. 

■ Now these bits of flint that while in the vats have 

1 Traplation of a paper by M. MarcelHn Boule in the Compiis rendus of 
the Paris Academy of Sciences (June 26). 
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undergone the dynamic action of an artificial whirlpool 
in all points comparable with the dynamic action of a 
torrential current of water, present all the characteristics 
of the ancient river-gravels ; it is easy to find among 
them,^ after a few minutes' search, all "the most charac- 
teristic forms of eoliths, such as are given as typical. 
My colleagues and I have been able to make a collection 
of flints admirably retouches, identical with the forms 
called by M. Rutot hammer-stones, planes, notched flints, 
&c. We have also collected flints showing the cone of 
percussion, which is “generally regarded as an infallible 
mark of intentional fashioning. 


THE BRITISH ASSOCIATION, 

IN.4UGURAL ADDRESS BY PrOF. G. H. DaRWIN, M.A., 

LL.D., Ph.D., F.R.S., President of the Association. 

Part 

Thus far we have been concerned with the almost in- 
conceivably minute, and I now propose to show that 
similar conditions prevail on a larger scale. 

Many geological problems might well be discussed from 
my present point of view, yet 1 shall pass them by, and 
shall proceed at once to Astronomy, beginning with the 
smallest bosmical scale of magnitude, and considering after- 
wards the larger celestial phenomena. 

The problems of cosmical evolution are so complicated 
that it is well to conduct the attack in various ways at 
the same time- Although the several theories may seem 
to some extent discordant with one another, yet, as I have 
already said, we ought not to scruple to carry each to its 
logical conclusion. We may be confident that in time the 
false will be eliminated from each theory, and when the 
true alone remains the reconciliation of apparent disagree- 
ments will have become obvious. 

^ The German astronomer Bode long ago propounded a 
simple empirical law concerning the distances at which 
the several planets move about the sun. It is true that 
the planet Neptune, discovered subsequently, was found to 
be considerably out of the place which would be assigned 
to it by Bode’s law, yet his formula embraces so large 
a number of cases with accuracy that we are compelled to 
believe that it arises in some manner from the primitive 
conditions of the planetary system. 

The explanation of the causes which have led to this 
simple law as to the planetary distances presents an 
interesting problem, and, although it is still unsolved, we 
may obtain some ihsight into its meaning by considering 
what I have called a working model of ideal simplicity. 

Imagine then a sun round which there moves in a circle 
a single large planet. I will call this planet Jove, because 
it may be taken as a representative of our largest planet, 
Jupiter. Suppose next that a meteoric stone or small 
planet is projected in any perfectly arbitrary manner in 
the same plane in which Jove is moving; then we ask 
how this third body will move. The conditions imposed 
may seem simple, yet the problem has so far overtaxed 
the powers of the mathematician that nothing approach- 
ing a general answer to our question has yet been given. 
We know, however, that under the combined attractions 
of- the sun and Jove the meteoric stone will in general 
describe an orbit of extraordinary complexity, at one time 
moving slowly at a great distance from both the sun and 
Jove, at other times rushing close past one or other of 
them. As it grazes past Jove or the sun it may often 
but just escape a catastrophe, but a time will come at 
length when it runs its chances too fine and comes info 
actual collision. The individual career of the stone is then 
ended by absorption, and of course by far the greater 
chance is that it will find its Nirvana by absorption in 
the sun. 

Next let us suppose that instead of one wandering 
meteoric stone or minor planet there are hundreds of them, 
moving initially in all conceivable directions. Since they 
are all supposed to be very small, their mutual attractions 
will be insignificant, and they will each move almost as 
though they were influenced only by the sun and Jove. 

1 Delivered at Johannesburg on August 30. The first part of the Address, 
delivered at Cape Town on August 15, appeared in Nature of August 17. 
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Most of these stones will be absorbed by the sun, and the 
minority will collide with Jove. 

When we inquire how long the career of a stone may 
be, we find that it depends on the direction and speed with 
which it is started, and that by proper adjustment the del»y 
of the final catastrophe may be made as long as we please. 
Thus by making the delay indefinitely long we reach the 
conception of a meteoric stone which moves so as never 
to come into collision with either body. 

There are, therefore, certain perpetual orbits in which 
a meteoric stone or minor planet may move for ever with- 
out collision. .But when such an immortal career has been 
discovered for our minor planet, it still remains to discover 
whether the slightest possible departure from the pre- 
scribed orbit will become greater and greater and ulti- 
mately lead to a collision with the sun or Jove, or whether 
the body will travel so as to cross and re-cross the exact 
perpetual orbit, always remaining close to it. If the 
slightest departure inevitably increases as time goes on, 
the orbit is unstable ; if, on the other hand, it only leads 
to a slight wavihess in the path described, it is stable. 

We thus arrive at another distinction ; there are per- 
petual orbits, but some, and indeed most, are unstable, 
and these do not offer an immortal career for a meteoric 
stone ; and there are other perpetual orbits which are 
stable or persistent. The unstable ones are those which 
succumb in the struggle for life, and the stable ones are 
the species adapted to their environment. 

If, then, we are given a system of a sun and large 
planet, together with a swarm of small bodies moving 
in all sorts of ways, the sun and planet will grow by 
accretion, gradually sweeping up the dust and rubbish 
of the system, and there will survive a number of small 
planets and satellites moving in certain definite paths. 
The final outcome will be an orderly planetary system in 
which the various orbits are arranged according to some 
definite law. 

But the problem presented even by a system of such 
ideal simplicity is still far from having received a complete 
solution. No 'general plan for determining perpetual orbits 
has yet been discovered, and the task of discriminating 
the stable from the unstable is arduous. But a beginning 
has been made in the determination of some of the zones 
surrounding the sun and Jove in which stable orbits are 
possible, and others in which they are impossible. There 
is hardly room for doubt that if a complete solution for 
our solar system were attainable, we should find that the 
orbits of the existing planets and satellites are numbered 
amongst the stable perpetual orbits, ^ and should thus 
obtain a rigorous mechanical explanation of Bode’s law 
concerning the planetary distances. 

It is impossible not to be struck by the general similarity 
between the problem presented by the corpuscles moving 
in orbits in the atom, and that of the planets and satellites 
moving in a planetary system. It may not, perhaps, be 
fanciful to imagine that some general mathematical method 
devised for solving a problem of cosmical^ evolution may 
find another application to miniature atomic systems, and 
may thus lead onward to vast developments of industrial 
mechanics. Science, however diverse its aims, is a whole, 
and men of science do well to impress on the captains of 
industry that thev should not look askance on those 
branches of investigation which may seein for the moment 
far beyond any possibility of practical utility. 

You' will remember thk I discussed the question , as to 
whether the atomic communities of corpuscles could be 
regarded as absolutely eternal, and that I said that the 
analogy of other moving systems pointed to their ultimate 
mortality. Now the chief analogy which I had in my 
mind was that of a planetary system. 

The orbits of which I have spoken are only perpetual 
when the bodies are infinitesimal in mass, and meet with 
no resistance as they move. Now the infinitesimal body 
does not exist, and both Lord Kelvin and Poincar4 concur 
in holding that disturbance will ultimately creep in^ to 
any system of bodies moving even in so-called stable orbits ,* 
and this is so even apart from the resistance offered to 
the moving bodies by any residual gas there may be 
scattered through space. The stability is therefore only 
relative, and a planetary system contains the seeds of its 
own destruction. But this ultimate fate need not disturb 
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US either practically or theoretically, for the solar system 
contains in itself other seeds of decay which will probably 
bear fruit long before the occurrence of any serious dis- 
turbance of the kind of which I speak, 
r Before passing on to a new topic I wish to pay a tribute 
to the men to whom we owe the recent great advances 
in theoretical dynamical astronomy. As treated by the 
master-hands of Lagrange and Laplace and their 
successors, this branch of science hardly seemed to afford 
scope for any great new departure. But that there is 
always room for discovery, even in the most frequented 
paths of knowledge, was illustrated when, nearly thirty 
years ago, Hill of Washington proposed a new method of 
treating the theory of the moon’s motion in a series of 
papers which have become classical. I have not time to 
speak of the enormous labour and great skill involved in 
the completion of Hill’s Lunar Theory, by Ernest Brown, 
whom I am glad to number amongst my pupils and 
friends ; for I must confine myself to other aspects of 
Hill’s work. 

The title of Hill’s most fundamental paper, namely, 

** On Part of the Motion of the Lunar Perigee,” is almost * 
comic in its modesty, for who would suspect that it con- 
tains the essential points involved in the determination of 
perpetual orbits and their stability? Probably Hill him- 
self did not fully realise at the time the full importance 
of what he had done. Fortunately he was followed by 
Poincard, who not only saw its full meaning but devoted 
his incomparable mathematical powers to the full theo- 
retical development of the point of view I have been laying 
before you. 

Other mathematicians have also made contributions to 
this line of investigation, amongst whom I may number 
my friend Mr. Hough, chief assistant at the Royal Observ- 
atory of Cape Town, and myself. But without the work 
of our two great forerunners we should still be in utter 
darkness, and it would have been impossible to give even 
this slight sketch of a great subject. 

The theory which I have now explained points to the 
origin of the sun and planets from gradual accretions of 
meteoric stones, and it makes no claim to carry the story 
back behind the time when there was already a central 
condensation or sun about which there circled another 
condensation or planet. But more than a century ago 
an attempt had already been made to re-construct the I 
history back to a yet remoter past, and, as we shall see, 
this attempt was based upon quite a different supposition 
as to the constitution of the primitive solar system. I 
myself believe that the theory I have just explained, as 
well as that to which I am coming, contains essential 
elements of truth, and that the apparent discordances will 
some day be reconciled. The theory of which I speak 
is the celebrated nebular hypothesis, first suggested by 
the German philosopher Kant, and later re-stated in- 
dependently and in better form by the French mathe- 
matician Laplace. 

Laplace traced the origin of the solar system to a nebula 
or cloud of rarefied gas congregated round a central con- 
densation which was ultimately to form the sun. The 
whole was slowly rotating about an axis through its 
centre, and, under the combined influences of rotation 
and of the mutual attraction of the gas, it assumed a 
globular form, slightly^ flattened at the poles. The justifi- 
ability of this supposition is confirmed by the observations 
of astronomers, for they find in the heavens many nebulae, 
while the spectroscope proves that their light at any rate 
IS derived from gas. The primeval globular nebula is un- 
doubtedly a stable or persistent figure, and thus Laplace’s 
hypothesis conforms to the general laws which I have 
attempted to liay down. 

^ The nebula must have gradually cooled by radiation 
into space, and as it did so the gas must necessarily have 
lost some of its spring or elasticity. This loss of power 
of resistance then permitted the gas to crowd more closely 
towards the central condensation, so that the nebula con- 
tacted. The contraction led to two results, both inevit- 
able according to the laws of mechanics : first, the central 
condensation became hotter; and, secondly, the speed of 
Its rotation became faster. The accelerated rotation led 
to an increase in the amount of polar flattening, and the 
nebula at length assumed the form- of a lens, or of a 
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disc thicker in the middle than at the edges. Assuming 
the existence of the primitive nebula, the hypothesis may 
be accepted thus far as practically certain. 

From this point, however, doubt and difiiculty enter 
into the argument. It is supposed that the nebula became 
so much flattened that it could not subsist as a continuous 
aggregation of gas, and a ring of matter detached itself 
from the equatorial regions. The central portions of the 
nebula, when relieved of the excrescence, resumed the 
more rounded shape formerly possessed by the whole. As 
the cooling continued the central portion in its turn became 
excessively flattened through the influence of its increased 
rotation; another equatorial ring then detached itself, and 
the whole process was repeated as before. In this way the 
whole nebula was fissured into a number of rings surround- 
ing the central condensation, the temperature of which 
must by then have reached incandescence. 

Each ring then aggregated itself round some nucleus 
which happened to exist in its circumferencei and so formed 
a subordinate nebula. Passing through a series of trans- 
formations, like its parent, this nebula was finally replaced 
by a planet with attendant satellites. 

The whole process forms a majestic picture of the history 
of our system. But the mechanical conditions of a rotating 
nebula are too complex to admit, as yet, of complete 
mathematical treatment ; and thus, in discussing thjs theory, 
the physicist is compelled in great measure to adopt the 
qualitative methods of the biologist, rather than the 
quantitative ones which he would prefer. 

The telescope seems to confirm the general correctness 
of Laplace’s hypothesis. Thus, for example, the great 
nebula in Andromeda presents a grand illustration of what 
we may take to be a planetary system in course of form- 
ation. In it we see the central condensation surrounded 
by a more or less ring-like nebulosity, and in one of the 
rings there appears to be a subordinate condensation. 

Nevertheless it is hardly too much to say that every , 
stage in the supposed process presents to us some difficulty 
or impossibility. Thus we ask whether a mass of gas of 
almost inconceivable tenuity can really rotate all in one 
piece, and whether it is not more probable that there would 
be a central whirlpool surrounded by more slowly-moving 
parts- Again, is there any sufficient reason to suppose 
that a series of intermittent efforts would lead to the 
detachment of distinct rings, and is not a continuous out- 
flow of gas from the equator more probable? 

The ring of Saturn seems to have suggested the theory 
to Laplace; but to take it as a model leads us straight 
to a quite fundamental dilficulty. If a ring of matter ever 
concentrates under the influence of it? mutual attraction, 
it can only do so round the centre of gravity of the whole 
ring. Therefore the matter forming an approximately 
uniform ring, if it concentrates at all, can only fall in on 
the parent planet and be re-absorbed. Some external force 
other than the mutual attraction of the matter forming 
the ring, and therefore not provided by the theory, seems 
necessary to effect the supposed concentration. The only 
way of avoiding this difficulty is to suppose the ring to 
be ill-balanced or lop-sided ; in this case, provided the want 
of balance is pronounced enough, concentration will take 
place round a point inside the ring but outside the planet. 
Many writers assume that the present distances of the 
planets preserve the dimensions of the primitive rings ; but 
the argument that a ring can only aggregate about - its 
centre of gravity, which I do not recollect to have seen 
before, shows that such cannot be the case. 

The concentration of an ill-balanced or bi'oken ring on 
an interior point would necessarily generate a planet with 
direct rotation — that is to say, rotating in the same direc- 
tion as the earth. But several writers, and notably Faye, 
endeavour to show — erroneously as I think — that a retro- 
grade rotation should be normal, and they are therefore 
driven to make various complicated suppositions to explain 
the observed facts. But I do not claim to have removed 
the difficulty, only to have shifted it ; for the satellites of 
Neptune, and presumably the planet itself, have retrograde 
rotations ; and, lastly, the astonishing discovery has just 
been made by William Pickering of a ninth retrograde 
satellite of Saturn, while the rotations of the eight other 
satellites, of the ring and of the planet itself, are direct. 
Finally, I express a doubt as to whether the telescdpe 
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does really exactly confirm the hypothesis of Laplace, for 
I imagine that what we see indicates a spiral rather than 
a ring-like division of nebulas.^ 

This is not the time to pursue these considerations 
further, but enough has been said to show that the nebular 
hypothesis cannot be considered as a connected intelligible 
whole, however much of truth it may contain. 

In the first theory which I sketched as to the origin 
of the sun and planets, we supposed them to grow by the 
accretions of meteoric wanderers in space, and this hypo- 
thesis is apparently in fundamental disagreement with 
the conception of Laplace, who considered the transform- 
ations of a continuous gaseous nebula. Some years ago 
a method occurred to me by which these two discordant 
schemes of origin might perhaps be reconciled. A gas is 
not really continuous, but it consists of a vast number of 
molecules moving in all directions wdth great speed and 
frequently coming into collision with one another. Now 
I have ventured to suggest that a swarm of meteorites 
would, by frequent collisions, form a medium endowed 
with so much of the mechanical properties of a gas as 
would satisfy Laplace’s conditions. If this is so, a nebula 
may be regarded as a quasi-gas, the molecules of which 
are meteorites. The gaseous luminosity which undoubtedly 
is sent out by nebulm would then be due only to incan- 
descent gas generated by the clash of meteorites, while 
the dark bodies themselves would remain invisible. Sir 
Norman Lockyer finds spectroscopic evidence which led 
him_ long ago to some such view as this, and it is certainly 
of interest to find in his views a possible means of re- 
conciling two apparently totally discordant theories.® How- 
ever, I do not desire to lay much stress on my suggestion, 
for without doubt a swarm of meteors could only maintain 
the mechanical properties of a gas for a limited time, and, 
as pointed out by Prof. Chamberlin, it is difficult to under- 
stand how a swarm of meteorites moving indiscriminately 
in every direction could ever have come into existence. 
But my paper may have served to some extent to suggest 
to Chamberlin his recent modification of the nebular hypo- 
thesis, in which he seeks to reconcile Laplace’s view with 
a meteoritic origin of the planetary system.® 

We have seen that, in order to explain the genesis of 
planets according to Laplace's theory, the rings must be 
ill-balanced or even broken. If the ring were so far from 
being complete as only to cover a small segment of the 
whole circumference, the true features of the occurrences 
in the births of planets and satellites might be better re- 
presented by conceiving the detached portion of matter 
to have been more or less globular from the first, rather 
than ring-shaped. Naw this idea introduces us to a group 
of researches whereby mathematicians have sought to 
explain the birth of planets and satellites in a way which 
might appear, at first sight, to be fundamentally different 
from that of Laplace. 

The solution of the problem of. evolution involves the 
search for those persistent or stable forms which biologists 
would call species. The species of which I am now going 
to speak may be grouped in a family, which comprises all 
those various forms which a mass of rotating liquid is 
capable of assuming under the conjoint influences of gravi- 
tation and rotation. If the earth were formed throughout 
of a liquid of the same density, it would be one of the 
species of this family ; and indeed these researches date 
back to the time of Newton, who was the first to explain 
the figures of planets. 

The ideal liquid planets we are to consider must be re- 
garded as working models of actuality, and inasmuch as 
the liquid is supposed to be incompressible, the conditions 
depart somewhat widely from those of reality. Hence, 
when the problem has been solved, much uncertainty 
remains as to the extent to which our conclusions will be 
applicable to actual celestial bodies. 

We begin, then, with a rotating liquid planet like the 
earth, which is the first stable species of our family. We 
next impart in imagination more rotation to this planet, 

1 Prof. Chamberlia, of Chicago, has recently proposed a modified form 
•of the nebular hypothesis, in which he contends that the spiral form is 
rormsJ. See “Year Book,” No. 3, for 1904, of the Carnegie Institution of 
Washington, pp. 195-258. 

S Newcomb considers the objections to Lockyer’s theory insuperable. 
See p. 190 of “The Stars.’* fLondon : John Murray, 1904.) 

See preceding reference to Chamberlin's paper. 
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and find by mathematical calculation that its power of 
resistance to any^ sort of disturbance is less than it was. 
In other words, its stability declines with increased rota- 
tion, and at length we reach a stage at which the stability 
just vanishes. At this point the shape is a transitional^ 
one, for it is the beginning of a new’ species with different 
characteristics from the first, and with a very feeble degree 
of stability or powder of persistence. As a still further 
amount of rotation is imparted, the stability of the new 
species increases to a maximum and then declines until a 
new transitional shape is reached and a new species comes 
into existence. In this way we pass from species to species 
with an ever-increasing amount of rotation. 

The first or planetary species has a circular equator like 
the earth ; the second species has an oval equator, so that 
it is something like an egg spinning on its side on a table ; 
in the third ^ species w’e find that one of the two ends of 
the egg begins to swell, and that the sw^elling gradually 
becomes a w'ell-marked protrusion or filament. Finally 
the filamentous protrusion becomes bulbous at its end, and 
is only joined to the main mass of liquid by a gradually 
thinning neck. The neck at length breaks, and we are 
left with two separated masses which may be called planet 
and satellite. It is fair to state that the actual rupture 
into two bodies is to some extent speculative, since mathe- 
maticians have hitherto failed to follow the whole process 
to the end. 

In this ideal problem the successive transmutations of 
species are brought about by gradual additions to the 
amount of rotation with which the mass of liquid is 
endowed. It might seem as if this continuous addition 
to the amount of rotation were purely arbitrary and could 
have no counterpart in nature. But real bodies cool and 
contract in cooling, and, since the scale of magnitude on 
which our planet is built is immaterial, contraction will 
produce exactly the same effect on shape as augmented 
rotation. I must ask you, then, to believe that the effects 
of an apparently arbitrary increase of rotation may be 
produced by cooling. 

The figures which I succeeded in drawing, by means of 
rigorous calculation, of the later stages of this course of 
evolution, are so curious as to remind one of some such 
phenomenon as the protrusion of a filament of protoplasm 
from a mass of living matter, and I suggest that we may 
see in this almost life-like process the counterpart of at 
least one form of the birth of double stars, planets, and 
satellites. 

As I have already said, Newton determined the first of 
these figures ,* Jacoibi found the second, and Poincar6 in- 
dicated the existence of the third, in a paper which is 
universally regarded as one of the masterpieces of applied 
mathematics ; finally I myself succeeded in determining 
the exact form of Poincare’s figure, and in proving that it 
is a true stable shape. 

My Cambridge colleague Jeans has also made an 
interesting contribution to the subject by discussing a 
closely analogous problem, and he has besides attacked the 
far more difficult case where the rotating fluid is a com- 
pressible gas. In this case also he finds a family of 
types, but the conception of compressibility introduced a 
new set of considerations in the transitions from species to 
species. The problem is, however, of such difficulty that 
he had to rest content with results which were rather 
qualitative than strictly quantitative. 

This group of investigations brings before us the process 
of the birth of satellites in a more convincing form than 
was possible by means of the general considerations 
adduced by Laplace. It cannot be doubted that the sup- 
posed Laplacian sequence of events possesses a consider- 
able element of truth, yet these latter schemes of trans- 
formation can be followed in closer detail. It seems, then, 
probable that both processes furnish us with crude models 
of reality, and that in some cases the first and in others 
the second is the better representative. 

The moon’s mass is one-eightieth of that of the earth, 
whereas the mass of Titan, the largest satellite in the 
solar system, is 1/4600 of that of Saturn. On the ground 
of this great difference between the relative magnitudes 
of all other satellites and of the moon, it is not unreason- 
able to suppose that the mode of separation of the moon 
from the earth may also have been widely different. The 
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theory of which I shall have next to speak claims to trace 
the gradual departure of the moon from an original position 
not far removed from the present surface of the earth. If 
this view is correct, we may suppose that the detachment 
of the moon from the earth occurred as a single portion 
o of matter, and not as a concentration of a Lapladan ring. 

If a planet is covered with oceans of water and air, or 
if it is formed of plastic molten rock, tidal oscillations 
must be generated in its mobile parts by the attractions of 
its satellites and of the sun. Such movements must be 
subject to frictional resistance, and the planet’s rotation 
will be slowly retarded by tidal friction in much the same 
way that a dy-wheel is gradually stopped by any external 
cause of friction. Since action and reaction are equal 
and opposite, the action of the satellites on the planet, 
which causes the tidal friction of which I speak, must 
correspond to a reaction of the planet on the motion of the 
satellites. 

At any moment of time we may regard the system com- 
posed oi the rotating planet with its attendant satellite 
as a stable species of motion, but the friction of the tides 
introduces forces which produce a continuous, although 
slow, transformation in the configuration. It is, then, I 
clearly of interest to trace backwards in time the changes 
produced by such a continuously acting cause, and to 
determine the initial condition from which the system of 
planet and satellite must have been slowdy degrading. We 
may also look forward, and discover whither the trans- 
formation tends. 

Let us consider, then, the motion of the earth and moon 
revolving in company round the sun, on the supposition 
that the friction of the tides in the earth is the only 
effective cause of change. We are, in fact, to discuss a 
working model of the system, analogous to those of which 
I have so often spoken before. 

This is not the time to attempt a complete exposition 
of the manner in which tidal friction gives rise to the 
action and reaction between planet and satellite, nor shall 
I discuss in detail the effects of various kinds which are 
produced by this cause. It must suffice to set forth the 
results in their main outlines, and, as in connection with 
the topic of evolution retrospect is perhaps of greater 
interest than prophecy, I shall begin with the consider- 
ation of the past. 

At the present time the moon, moving at a distance of 
240,000 miles from the earth, completes her circuit in 
twenty-seven days. Since a day is the time of one rota- 
tion of the earth on its axis, the angular motion of the 
earth is twenty-seven times as rapid as that of the moon. 

Tidal friction acts as a brake on the earth, and there- 
fore we look back in retrospect to times when the day 
was successively twenty-three, twenty-two, twenty-one of 
our present hours in length, and so on backward to still 
shorter days. But during all this time the reaction on 
the moon was at work, and it appears that its effect must 
have been such that the moon also revolved round the 
earth in a shorter period than it does now ; thus the month 
also was shorter in absolute time than it now is. These 
conclusions are absolutely certain, although the effects on 
the motions of the earth and of the moon are so gradual 
that they can only doubtfully be detected by the most 
refined astronomical measurements. 

We take the “ day,” regarding it as a period of variable 
length, to mean the time occupied by a single rotation of 
the earth on its axis; and the ** month,” likewise variable 
in absolute length, to mean the time occupied bv the 
moon in a single revolution round the earth. Then, 
although there arc now twenty-seven days in a month, 
and although both day and month were' shorter in the 
past, yet there is, so far, nothing to tell us whether there 
were more or fewer days in the month in the past. For if 
the day is now being prolonged more rapidly than the 
month, the number of days in the month was' greater in 
the past than it now is ; and if the converse were true, 
the number of days in the month was less. ’ 

Now it appears from mathematical calculation that the 
day must now be suffering a greater degree of prolongation 
than the month, and accordingly in retrospect we look 
hack to a time when there were more days in the month 
than at present., That number was once twentv-nine in 
place of the present twenty-seven ; but the epoch of twenty- 
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nine days in the month is a sort of crisis in the history 
of moon and earth, for yet earlier the day was shortening 
less rapidly than the month. Hence, earlier than the time 
when there were twenty-nine days in the month, there was 
a time when there was a reversion to the present smaller 
number of days. 

We thus arrive at the curious conclusion that there 
is a certain number of days to the month, namely twenty- 
nine, which can never have been exceeded, and we find 
that this crisis was passed through by the earth and moon 
recently ; but, of course, a recent event in such a long 
history may be one which happened some millions of years 

Continuing our retrospect beyond this crisis, both day 
and month are found continuously shortening, and the 
number of days in the month continues to fall. No change 
in conditions which we need pause to consider now super- 
venes, and we may ask at once, what is the initial stage 
to which the gradual transformation points? I say, then, 
that on following the argument to its end the system may 
be traced back to a time when the day and month were 
identical in length, and were both only about four or five 
of our present hours. The identity of day and month 
means that the moon was always opposite to the same 
side of the earth; thus at the beginning the earth always 
presented the same face to the moon, just as the moon 
now always shows the same face to us. Moreover, when 
the month was only some four or five of our present hours 
in length the moon must have been only a few thousand 
miles from the earth’s surface — a great contrast with the 
present distance of 240,000 miles. 

It might well be argued from this conclusion alone that 
the moon separated from the earth more or less as a single 
portion of matter at a time immediately antecedent to the 
initial stage to which she has been traced. But there exists 
a yet more weighty ai'gument favourable to this view, for 
it appears that the initial stage is one in which the stability 
of the species of motion is tottering, so that the system 
presents the characteristic of a transitional form, which we 
have seen to denote a change of type or species in a 
previous case. 

In discussing the transformations of a liquid planet we 
saw the tendency of the single mass to divide into two 
portions, although wo failed to extend the rigorous argu- 
ment back to the actual moment of separation ; and now 
we seem to reach a similar crisis from the opposite end, 
when in retrospect we trace back the system to two masses 
of unequal size in dose proximity with one another. The 
argument almost carries conviction with it, but I have 
necessarily been compelled to pass *ovcr various doubtful 
points. 

Time is wanting to consider other subjects worthy of 
notice which arise out of this problem, yet I wish to point 
out that the earth’s axis must once have been less tilted 
over with reference to the sun than it is now, so that the 
obliquity of the ecliptic receives at least a partial explan- 
ation. Again, the inclination of the moon’s orbit may be 
in great measure explained ; and, lastly, the moon must 
once have moved in a nearly circular path. The fact 
that tidal friction is competent to explain the eccentricity 
of an orbit has been applied in a manner to which I shall 
have occasion to return hereafter. 

In my paper on this subject I summed up the dis- 
cussion in the following words, which 1 still see no reason 
to retract : — 

The argument reposes on the imperfect rigidity of 
solids, and on the internal friction of semi-solids and 
fluids ; these are verae causae. Thus changes of the kind 
here discussed must be going on, and must have gone on 
in the past. And for this history of the earth and moon 
to be true throughout it is only necessary to postulate 
a sufficient lapse of time, and that there is not enough 
matter diffused through space materially to resist the 
motions of the moon and earth in perhaps several hundred 
million years. 

“ It hardly seems too much to say that granting these 
two postulates and the existence of a primeval planet, 
such as that above described, then a system would neces- 
sarily be developed which would bear a strong resemblance 
to our own. 

** A theory, reposing on verae causae, which brings into 
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quantitative correlation the lengths of the present day i 
and month, the obliquity of the ecliptic, and the inclin- | 
ation and eccentricity of the lunar orbit, must, I think, ! 
have strong claims to acceptance.”^ ! 

We have pursued the changes into the past, and I will 
refer but shortly to the future. The day and month are , 
both now lengthening, but the day changes more quickly | 
than the month. Thus the two ' periods tend again to 
become equal to one another, and it appears that when 
that goal is reached both day and month will be as long 
as fifty-five of our present days. The earth will then 1 
always show the same face to the moon, just as it did 
in the remotest past. But there is a great contrast 
between the ultimate and initial conditions, for the ulti- 
mate stage, with day and month both equal to fifty-five 
of our present days, is one of great stability in contra- 
distinction to the vanishing stability which we found in 
the initial stage. 

Since the relationship between the moon and earth is 
a mutual one, the earth may be regarded as a satellite 
of -the moon, and if the moon rotated rapidly on her axis, 
as was probably once the case, the earth must at that 
time have produced tides in the moon. The mass of the 
moon is relatively small, and the tides produced by the 
earth would be large ; accordingly the moon would pass 
through the several stages of her history much more 
rapidly than the earth. Hence it is that the moon has 
already advanced to that condition which we foresee as the 
future fate of the earth, and now always shows to us the 
same face. 

If the earth and moon were the only bodies in exist- 
ence, this ultimate stage when the day and month were 
again identical in length would be one of absolute 
stability, and therefore eternal ; but the presence of the 
sun introduces a cause for yet further changes. I do not, 
however, propose to pursue the history to this yet remoter 
futurity, because our system must 'contain other seeds 
of decay which will probably bear fruit before these further 
transformations could take effect. 

If, as has been argued, tidal friction has played so 
important a part in the history of the earth and moon, 
it might be expected that the like should be true of the 
other planets and satellites, and of the planets themselves 
In^ their relationship to the sun. But numerical examin- 
ation of the several cases proves conclusively that this 
cannot have been the case. The relationship of the moon 
to the earth is in fact quite exceptional in the solar 
system, and we have still to rely on such theories as that 
of Laplace for the explanation of the main outlines of 
the solar system. , i 

I have as yet only barely mentioned the time occupied 
by the sequence of events sketched out in the various 
schemes of cosmogony, and the question of cosmical time 
is a thorny and controversial one. 

Our ideas are absolutely blank as to the time requisite 
for, the evolution according to Laplace’s nebular hypothesis. 
And again, if we adopt the meteoritic theory, no estimate 
can be formed of the time required even for an ideal sun, 
with its attendant planet Jove, to sweep up the wanderers 
in space. We do know, indeed, that there is a continuous 
gradation from stable to unstable orbits, so that some 
meteoric stones may make thousands or millions of re- 
volutions before meeting their fate by collision. Accord- 
ingly, not only would a complete absorption of all the 
wanderers occupy an infinite time, but also the amount 
of the refuse of the solar system still remaining scattered 
in planetary space is unknown. And, indeed, it is certain 
that the process of clearance is still going on, for the , 
earth is constantly meeting meteoric stones, which, pene- I 
trating the atmosphere, become luminous through the I 
effects of the frictional resistance with which they meet. I 

All we can assert of such theories is that they demand 
enormous intervals of time as estimated in years. 

The theory of tidal friction stands alone amongst these 
evolutionary speculations in that we can establish an 
exact but merely relative time-scale for every stage of the 
process. It is true that the value in years of the unit 
of time remains unknown, and it may be conjectured that 
the unit has varied to some extent as the physical con- 
dition of the earth has gradually changed. 

1 Phil, Trans. ^ pt. ii., 1880, p. 883. 
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It is, however, possible to determine a period in years 
which must be shorter than that in which the whole 
history is comprised. If at every moment since the birth 
of the moon tidal friction had always been at work in 
such a way^ as to produce the greatest possible effect, then 
we should find that sixty million years would be consumed ♦ 
in this portion of evolutionary history. The true period 
must be much greater, and it does not seem extravagant 
to suppose that 500 to 1000 million years may have 
elapsed since the birth of the moon. 

Such an estimate would not seem extravagant to 
geologists who have, in various ways, made exceedingly 
rough determinations of geological periods. One such 
determination is derived from measures of the thickness 
of deposited strata, and the rate of the denudation of con- 
tinents by rain and rivers. I will not attempt to make 
any precise statement on this head, but I imagine that 
the sort of unit with w-hich the geologist deals is 100 
million years, and that he would not consider any estimate 
involving from one to twenty of such units as unreasonable. 

Mellard Reade has attempted to determine geological 
time by certain arguments as to the rate of denudation 
of limestone rocks, and arrives at the conclusion that geo- 
logical history is comprised in something less than 600 
million years. ^ The uncertainty of this estimate is wide, 
and I imagine that geologists in general would not lay 
much stress on it. 

Joly has employed a somew’hat similar, but probably less 
risk}’, method of determination." When the earth was still 
hot, all the water of the globe must have existed in the 
form of steam, and when the surface cooled that steam 
must have condensed as fresh water. Rain then washed 
the continents and carried down detritus and soluble matter 
to the seas. Common salt is the most widely diffused of 
all such soluble matter, and its transit to the sea is an 
irreversible process, because the evaporation of the sea 
only carries back to the land fresh water in the form of 
rain. It seems certain, then, that the saltness of the sea 
is due to the washing of the land throughout geological 
time. 

Rough estimates may be formed of the amount of river 
water which reaches the sea in a year, and the measured 
saltness of rivers furnishes a knowledge of the amount of 
salt which is thus carried to the sea. A closer estimate 
may be formed of the total amount of salt in the sea. On 
dividing the total amount of salt by the annual transport 
Joly arrives at the quotient of about 100 millions, and 
thence concludes that geological history has occupied 100 
million years. I will not pause to consider the several 
doubts and difficulties which arise in the working out of 
this theory. The uncertainties involved must clearly be 
considerable, yet it seems the best of all the purely geo- 
logical arguments whence we derive numerical estimates 
of geological time. On the whole I should say that pure 
geology points to some period intermediate between 50 
and 1000 millions of years, but the upper limit is more 
doubtful than the lower. Thus far we do not find any- 
thing which renders the tidal theory of evolution untenable. 

But the physicists have formed estimates in other ways 
which, until ' recently, seemed to demand in the ^ most 
imperative manner a far lower scale of time. According to 
all theories of cosmogony, the sun is a star which became 
heated in the process of' its condensation from a condition 
of wide dispersion. When a meteoric stone falls into the 
sun the arrest of its previous motion gives rise to heat, 
just as the blow of a horse’s shoe on a stone makes a 
spark. The fall of countless meteoric stones, or the con- 
densation of a rarefied gas, was supposed to be the sole 
cause of the sun’s high temperature. 

Since the mass of the sun is known, the total amount 
of the heat generated in it, in whatever mode it was 
formed, can be estimated with a considerable amount of 
precision. The heat received at the earth from the sun 
can also be measured with some accuracy, and hence it is 
a mere matter of calculation to determine how much heat 
the sun sends out in a year. The total heat which can 
have been generated in the sun divided by the annual 


1 “Chemical Demadation in Relation to Geolc^cal Time, 
London, 1879 ; or Roy. Soc., January 23. 1879. 

2 “An Estimate of the Geological Age of the Earth, 

Soc.f vol. vii. series ui., 1902, pp. 23-66. 
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output givGS a. quotient of about 20 millions. Hence it 
seemed to be imperatively necessary that the whole history 
of the solar system should be comprised within some 20 
millions of years. 

This argument, which is due to Helmholtz, appeared 
to be absolutely crushing, and for the last forty years the 
physicists have been accustomed to tell the geologists that 
they must moderate their claims. But for myself I have 
always believed that the geologists were more nearly 
correct than the physicists, notwithstanding the fact that 
appearances were so strongly against them. 

And now, at length, relief has come to the strained 
relations between the two parties, for the recent marvellous 
discoveries in physics show that concentratron of matter 
is not the only source from which the sun may draw its 
heat. 

Radium is a substance which is perhaps millions or 
times more powerful than dynamite. Thus it is estimated 
that an ounce of radium would contain enough power to 
raise 10,000 tons a mile above the earth’s surface. Another 
way of stating the same estimate is this : the energy 
needed to tow a ship of 12,000 tons a distance of six 
thousand sea miles at 15 knots is contained iri 22 ounces 
of radium. The Saxon probably burns five or six thousand 
tons of coal on a voyage of approximately the same length. 
Again, M. and Mme. Curie have proved that radium 
actually gives out heat,^ and it has been calculated that 
a small proportion of radium in the sun would suffice to 
explain its present radiation. Other lines of argument 
tend in the same direction.® 

Now we know that the earth contains radio-active 
materials, and it is safe to assume that it forms in some | 
degree a sample of the materials of _ the solar ^ system. 1 
Hence it is almost certain that the sun is radio-active^ also ; 
and besides it is not improbable that an element with so 
heavy an atom as radium would gravitate more^ abundantly 
to the central condensation than to the outlying planets. 
In this case the sun should contain a larger proportion 
of radio-active material than the earth. 

This branch of science is as yet but in its infancy, but 
we already see how unsafe it is to dogmatise on the 
potentialities of matter. 

It appears, then, that the physical argument is not 
susceptible of a greater degree of certainty than that of 
the geologists, and the scale of geological time remains 
in great measure unknown. 

I have now ended my discussion of the solar system, 
and must pass on to the wider fields of the stellar universe. 

Only a few thousand stars are visible with the unaided 
eye, but photography has revealed an inconceivably vast 
multitude of stars and nebulae, and every improvement in 
that art seems to disclose yet more and more. About 
twenty years ago the number of photographic objects in 
the heavens was roughly estimated at about 170 millions, 
and some ten years later it had increased to about 400 
millions. Although Newcomb, in his recent book on “ The 
Stars,” refrains even from conjecturing any definite 
number, yet I suppose that the enormous number of 400 
million must now be far below the mark, and photography 
still grows better year by year. It seems useless to con- 
sider whether the number of stars has any limit, for 
infinite number, space, and time transcend our powers of 
comprehension. We must then make a virtue of necessity, 
and confine our attention to such more limited views as 
seem within our powers. 

A celestial photograph looks at first like a dark sheet 
of paper splashed with whitewash, but further examination 
shows that there is some degree of method in the arrange- 
ment of the white spots. It may be observed that the 
sta^ in many places are arranged in lines and sweeping 
trains, and dxains of stars, arranged in roughly parallel 
curves, seem to be drawn round some centre. A surface 
splashed at hazard might present apparent evidence of 
system in a few instances, but the frequency of the occur- 
rence in the heavens renders the hypothesis of mere 
chance altogether incredible. 

1 Lord Kelvin has estimated the age of the earth from the rate of increase 
of temperature underground. But the force of his argument seems to be 
entirely destroyed by this result. 

® See W. E. Wilson, Nature, July 9, 1003 ; and G. H. Darwin, Nature, 
September 24, igo^. 

; NO. 1870, VOL. 72] 


Thus there is order of some sort in the heavens, and,, 
although no reason can be assigned for the observed 
arrangement in any particular case, >'et^ it is possible to 
obtain general ideas as to the succession of events in 
stellar evolution. 

Besides the stars there are numerous streaks, wisps, 
and agglomerations of nebulosity, the light of which we 
know to emanate from gas. Spots of intenser light are- 
observed in less brilliant regions ; clusters of stars are 
sometimes imbedded in nebulosity, while in other cases- 
each individual star of a cluster stands out clear by itself. 
These and other observations force on us the conviction 
that the wispy clouds represent the earliest stage of develop- 
ment, the more condensed nebulae a later stage, and the- 
stars themselves the last stage. This view is in agree- 
ment with the nebular hypothesis of Laplace, and we may 
fairly conjecture that the chains and lines of stars repre- 
sent pre-existing streaks of nebulosity. 

As a star cools it must change, and the changes which 
it undergoes constitute its life-history, hence the history 
of a star presents an analogy with the life of an individual' 
animal. Now, the object which I have had in view has 
been to trace types or species in the physical world through- 
their transformations into other types. Accordingly it falls 
somewhat outside the scope of this address to consider 
the constitution and history of an individual star, interest- 
ing although those questions are. I may, however, 
mention that the constitution of gaseous stars was first 
discussed from the theoretical^ side by Lane, and sub- 
sequently more completely by Ritter. On the observational 
side the spectroscope has proved to be a powerful instru- 
ment in analysing the constitutions of the stars, and in 
assigning to them their respective stages of development. 

If we are correct in believing that stars are conden- 
sations of matter originally more widely spread, a certain 
space surrounding each star must have been cleared of 
nebulosity in the course of its formation. Much thought 
has been devoted to the determination of the distribution 
of the stars in space, and although the results are lack- 
ing in precision, yet it has been found possible to arrive 
at a rough determination of the average distance from star 
to star. It has been concluded, from investigations into 
which I cannot enter, that if we draw a sphere^ round the 
sun with a radius of twenty million millions of miles, ^ itwUl' 
contain no other star; if the radius were twice as groat 
the sphere might perhaps contain one other star ; a sphere 
with a radius of sixty million millions of miles will contain 
about four stars. This serves to give some idea of the- 
extraordinary sparsenoss of the average stellar population ; 
but there are probably in the heavens urban and rural' 
districts, as on earth, where the stars may be either more 
or less crowded. The stars are moving relatively to one- 
another with speeds which are enormous, as estimated by 
terrestrial standards, but the distances which separate us- 
from them are so immense that it needs refined observ- 
ation to detect and measure the movements. 

Change is obviously in progress everywhere, as well in 
each individual nebula and star as in the positions of these 
bodies relatively to one another. But we arc unable even 
to form conjectures as to the tendency of the evolution 
which is going on. This being so, we cannot expect, by 
considering the distribution of stars and nebulje, to find 
many illustrations of the general laws of evolution which, 
I have attempted to explain ; accordingly I must confine- 
myself to the few cases where we at least fancy ourselves 
able to forin ideas, as to the stages by which the present 
conditions have been reached. 

Up to a few years ago there was no evidence that the 
law of gravitation extended to the stars, and even now 
there is nothing to prove the transmission of gravity from 
star to star. But in the neighbourhood of many stars the 
existence of gravity is now as clearly demonstrated as 
within the solar system itself. The telescope has disclosed’ 
the double character of a large number of stars, and the 
relative motions of the pairs of companions have been 
observed with the same assiduity as that of the planets. 
When the relative orbit of a pair of binary or double stars is- 
examined, it is found that the motion conforms exactly to- 
those laws of Kepler which prove that the planets circle 

1 This is the distance at which the earth’s distance from the sun woulcb 
appear to be i". 
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round the sun under the action of solar gravitation. The 
success of the hypothesis of stellar gravitation has been 
so complete that astronomers have not hesitated to explain 
the anomalous motion of a seemingly single star by the 
■existence of a dark companion ; and it is interesting to 
know that the more powerful telescopes of recent times 
have disclosed, in at least two cases, a faintly luminous 
companion in the position which had been assigned to it 
b}' theory. 

By an extension of the same argument, certain variations 
in the spectra of a considerable number of stars have 
been pronounced to prove them each to be really double, 
although in general the pair may be so distant that they 
will^ probably always remain single to our sight. Lastly, the 
\’anability in the light of other apparently single stars 
has proved them to be really double. A pair of stars may 
partially or wholly cover one another as they revolve in 
their orbit, and the light of the seemingly single star 
will then be eclipsed, just as a lighthouse winks when the 
light is periodically hidden by a revolving shutter. Exact 
measurements of the character of the variability in the 
light have rendered it possible not only to determine the 
nature of the orbit described, but even to discover the 
figures and densities of the two components which are 
fused together by the enormous distance of our point of 
view. This is a branch of astronomy to which much 
careful observation and skilful analysis has been devoted ; 
and I am glad to mention that Alexander Roberts, one of 
the most eminent of the astronomers who have considered 
the nature of variable stars, is a resident in South Africa. 

I must not, however, allow you to suppose that the 
theory of eclipses will serve to explain the variability of 
all stars, for there are undoubtedly others the periodicity 
of , which must be explained by something in their internal 
coh'stitution. 

The periods of double stars are extremely various, and 
naturally those of short period have been the first noted j 
in times to come others with longer and longer periods 
will certainly be discovered. A leading characteristic of 
all these double stars is that the two companions do not 
differ enormously in mass from one another. In this 
respect these systems present a strongly marked contrast 
with that of the sun, attended as it is by relatively in- 
significant planets. 

In the earlier part of my address I showed how theory 
indicates that a rotating fluid body will as it cools separate 
into two detached masses. Mathematicians have not yet 
been able to carry their analysis far enough to determine 
the relative magnitudes of the two parts, but so far as we 
can see the results point to the birth of a satellite the 
mass of which is a considerable fraction of that of its 
parent. Accordingly See (who devotes his attention largely 
to the astronomy of double stars), Roberts, and others 
consider that what they have observed in the heavens is 
in agreement with the indications of theory. It thus 
appears that there is reason to hold that double stars 
have been generated by the division of primitive and more 
diffused single stars. 

But if this theory is correct we should expect the orbit 
of a double star to be approximately circular ; yet this is 
so far from being the case that the eccentricity of the 
orbits of many double stars exceeds by far any of the 
eccentricities in the solar system. Now See has pointed 
out that when two bodies of not very unequal masses 
revolve round one another in close proximity the conditions 
are such as to make tidal friction as efficient as possible 
in transforming the orbit. Hence we seem to see in tidal 
friction a cause which may have sufficed not only to 
separate the two component stars from one another, but 
also to render the orbit eccentric. 

I have thought it best to deal very briefly with stellar 
astronomy, in spite of the importance of the subject, 
because the direction of the changes in progress is in 
general too vague to admit of the formation of profitable 
theories. 

We have seen that it is possible to trace the solar system 
back to a primitive nebula with some degree of confidence, 
and that there is reason to believe that the stars in 
general have originated in the same manner. But such 
primitive nebulae stand in as much need of explanation 
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as their stellar offspring. Thus, even if we grant the 
exact truth of these theories, the advance towards an 
explanation of the universe remains miserably slight. Man 
is but a microscopic being relatively to astronomical space, 
and he lives on a puny planet circling round a star of^ 
inferior rank. Does it not then seem as futile to imagine 
that he can discover the origin and tendency of the 
universe as to expect a housefly to instruct us as to the 
theory of the motions of the planets? And yet, so long 
as he shall last, he will pursue his search, and will no 
doubt discover many wonderful things which are still 
hidden. We may indeed be amazed at all that man has 
been able to find out, but the immeasurable magnitude 
of the undiscovered will throughout all time remain to 
humble his pride. ^ Our children *s children will still be 
gazing and marvelling at the starry heavens, but the riddle 
will never be read. 


SECTION E. 

GEOGRAPflY. 

Opening Address by Rear-Admiral Sir W. J, L* 
Wharton, K.C.B., F.R.S., President of the Section. 

^ It is sometimes denied to Geography that she has any 
right to consider herself as a science, the objection being 
apparently founded on the view that it is a subject that 
can be learnt by heart, but not studied on any systematic 
line or reduced to principles which enable advance to be 
made, as in the more exact sciences, by continual in- 
vestigation by means of laws discovered in the course of 
such investigation. This, it appears to me, is a misap- 
prehension due to an incomplete recognition of what 
Science is, and of what Geography is. 

Science is, in its simplest interpretation, “ knowledge,’* 
such knowledge as comes from an intimate acquaintance 
with and study of any subject duly coordinated and ar- 
ranged.^ The subjects which the advancing education and 
civilisation of the world have caused to be minutely studied 
are very many, and as knowledge has increased specialisa- 
tion has become a necessity, until the list of sciences is 
very long. 

Science may be broadly divided into several categories. 

Pure or Exact Science, such as Mathematics ; Natural or 
Physical Science, which rests on observations of Nature ; 
Moral Science, which treats of all mental phenomena. 

Some Sciences are of ancient foundation, some have 
arisen from new inquiries and needs of man, or from 
fissure in subjects too wdde for convenient treatment as 
one. 

Many of them are capable of exact definition, and their 
boundaries and limits can be well marked. 

To others no very distinct limitations can be assigned. 
From their nature they overlap and are overlapped by other 
subjects, and it is impracticable to confine them by a strict 
line. 

Geography is one of the latter. 

Geography is one of the most ancient subjects studied 
with the view of coordinating facts. A desire for exact 
knowledge of, first, the bearings and distances of one 
place from another for the purposes of intercommunication 
must have arisen as soon as men became collected into 
groups whose growing civilisation and needs required 
travel to obtain what could not be obtained in the com- 
munity. This was the earliest form of Geography, and 
it is an aspect which still remains, and to some is, in the 
modem shape of maps, the principal, if not the sole, end 
of Geography. 

From the earliest times, however, geographical informa- 
tion included other than topographical data. 

It was soon found that for the traveller and statesman, 
whether in peace or war, more was wanted to enable 
Geography to supply requirements. 

The nature of a country, the supply of food and water, 
the characters of the rivers, the manners and customs of 
the inhabitants, their language and affinities, the climate, 
and other matters, were all of much moment, and. Geo- 
graphy dealt with them all, being, as its name denotes, 
in the broadest sense a “ description of , the earth.” 

After^ the first, crude guesses of relative positions, 
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iounded on times occupied on journeys, other knowledge 
was enlisted in the cause. 

Astronomy was soon recognised as the only means bj’ 
which to ascertain the distances of places far apart and 
separated by seas, but for many centuries this could only 
be applied to latitude. Still the scientific geographer had 
to study and use the astronomical and geodetic methods 
known. 

As knowledge increased, the subjects became too wide 
to be strictly considered as one study, and many ^ have 
become the objects of special research under different titles. 

Geodesy deals with the precise form of the earth and its 
dimensions. 

Geology studies the nature of the materials forming the 
earth’s crust, and the changes in it in past ages. 

Ethnology and Anthropology treat of the different races 
of mankind. 

The study of Economics takes note of the conditions of 
communities and nations, their laws and systems of 
government. 

Botany and Zoology now concern themselves with the 
details of vegetable and animal life. 

Archceology investigates the remains of past civilisations 
w^hich cover the earth. 

Meteorology strives to unravel and reduce to law the 
complicated conditions of the atmosphere, its continual 
movements, and the results which have such varying effect 
on our daily life. 

Oceanography, the study of the phenomena of the sea 
as distinct from the dry land, is still regarded as an 
integral part of Geography, but is rapidly becoming a 
subject by itself. 

Of all these subjects Geography may be considered to be 
the parent; and though the family be large and has gone 
off on many separate lines, it is necessary when taking a 
large and comprehensive view of the united results of 
knowledge thus gained, especially from the point of view 
of Distribution, to return to that parent and consider them 
on a general or geographical basis. 

I cannot pretend to define Geographical Science in a 
clearer or shorter form than that in which it has been 
already put by General Sir Richard Strachey, and I will 
quote his words : — 

** To investigate and delineate the various features of 
the earth, to study the distribution of land and sea, and 
their effects upon climate, the configuration and relief of 
the surface, positions on the globe, and so forth, facts 
which determine the existent conditions of various parts 
of the earth, or which indicate former conditions, and to 
ascertain the relations that exist between those features 
and all that is observed on the earth.” 

Strabo, in the opening words of his introduction to his 
great Geography, puts it thus : — 

“ If the scientific investigation of any subject be the 
proper avocation of the philosopher. Geography, the science 
of which we propose to treat, is certainly entitled to a 
high place. In addition to its vast importance in regard 
to social life and the art of government, Geography unfolds 
to us the celestial phenomena, acquaints us with the occu- 
pants of the land and ocean, and the vegetation, fruits, 
and peculiarities of the various quarters of the earth.” 

This was written when Geography included all natural 
science, and before it gave birth to so many separate 
subjects; but it sets forth so admirably the aims which 
the geographer still pursues that it is worthy of remem- 
brance. 

It is not advocated, nor is it in any way necessary, that 
all should study Geography in the extended sense thus 
indicated; but it cannot be too strongly pointed out that 
an educated man — and education is now essential to the 
successful conduct of affairs — must have a considerable 
knowledge of the elementary facts of Geography. 

' These elementary facts are, it is true, of the nature of a 
lesson, and must be learnt, so to speak, by heart by the 
aid of maps and books; but this is nothing more than 
making use of the labours of others without which no 
advance is possible in any subject, and is common to all 
studies. 

We must, in fact, distinguish between the science of 
Geography, which consists in ascertaining and coordinating 
new facts, and putting them into a shape for the use of 
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others, which is the work of comparatively few ; and the 
practical Geography which consists of making use of that 
work, and, as in many other branches of science, is within 
the reach of all who choose to devote time to it. 

It is the object and business of the British Association 
to try to interest their fellow-countrymen in all branches 
of knowledge, to gain if possible more workers in science, 
but at any rate to induce all educated persons to take 
advantage ’of the solid work done by others towards the 
elucidation of the details of the glorious Nature which 
surrounds us on all sides, and in so many forms, and 
without which ignorance and superstition, those primary 
bars to the advancement of mankind, can never be 
banished. 

It is impossible to have a clear comprehension of history, 
whether past or current, without calling in the aid of 
Geography ; but unfortunately much history has been 
written and taught without such aid. 

To read the daily paper requires either geographical 
knowledge or constant reference to maps ; and if readers 
would only make a practice of such reference on every 
occasion when they are at fault, they would soon find 
themselves acquiring knowledge of the greatest use to them 
in the easiest and most interesting manner, and with the 
smallest expenditure of time. 

The mistakes made even by those responsible for the 
conduct of public affairs, by reason of the want of this 
essential but elementary knowledge, are innumerable, and 
to this day there are many who consider themselves highly 
educated and capable men who cannot even rightly under- 
stand a map. 

As 1 have before indicated, good maps are the founda- 
tion of all sound geographical knowledge, and these maps 
must be founded on good surveys. 

Now a good survey is a comparatively modern opera- 
tion, and the parts of the world that have been subjected 
to it are small indeed. 

It is true that we now have general maps of the larger 
parts of the world, which more or less convey a fair re- 
presentation of the configuration of land and sea when 
large areas are considered, but details are sadly lacking 
almost everywhere. 

It is not astonishing, for to make the necessary suiweys 
requires an enormous expenditure of both time and money, 
and the latter is hard to get until the necessity for its 
expenditure is patent to the smallest intelligence. Thus 
many countries long settled and in a high slate of civilisa- 
; tion are still without any organised system of survey or 
maps, and even in the United Kingdom it is only fi'om the 
year 17S4 that a proper survey was established of th(? 
British Isles, though no maps were published from it until 
1801 ; and it has proceeded so slowly that it has only 
recently been in one sense completed, while its revision, 
badly wanted on account of changes, is still in active 
prosecution, and must be continued ad infinitum. 

Such indifference is, however, giving way to experience 
of the results of absence of proper maps, and all who wish 
well to the progress of South Africa must be pleased at 
finding that their provision has been taken in hand on such 
an admirably scientific basis as is provided by the Trigono- 
metrical Survey, now far advanced, and the successful 
progress of which is, I believe, greatly due to the in- 
exhaustible energy of my friend Sir David Gill, who seems 
to find time to promote and aid all branches of know- 
ledge, and that steps are now being taken to prosecute 
the detailed topographical survey and provide good maps. 

To many people one map is as good as another. 7 'hey 
do not pause to consider on what it is based, or what 
degree of accuracy it probably possesses, but so long as 
there is a map they are satisfied. 

A vast number of existing maps are compiled from the 
roughest materials : in partly occupied countries, from 
drawings of small areas placed together as can best be done, 
by means of places here and there ..the relative positions 
of which are fairly known by distances along roads, with 
perhaps in some cases angles and astronomical positions ; 
in less civilised parts by routes of travellers laid down by 
estimation of the distance ' traversed and direction of march, 
checked perhaps by a few astronomical observations of 
more or less value as the traveller po.sscssos or does not 
possess the necessary skill. 



August 31, X905] 


NATURE 


447 


The compilers of such a map have a difficult task. Dis- 
crepancies are, of course, multitudinous. Nothing agrees, 
and one has to accept, reject, and adjust as best he can 
on his own responsibility and with what knowledge he 
can procure of the respective trustworthiness of each author. 

Happy is he if he has even a few positions in his map 
which have been properly determined, as between them he 
is saved from the constantly increasing errors of adding 
one little area to another, which if carried on indefinitely 
culminates in great errors. 

Of course such maps are of no practical use, save as 
-giving a very general idea of a country, and when required 
by the administrator or traveller lead to endless mistakes 
and annoyances. 

The feature of our globe which is now, broadly speak- 
ing, most accurately laid down is the coast-line. The safety 
of navigation has caused general marine surveys to be 
carried on all over the world during the nineteenth century, 
which have finally determined the position and shape of 
the boundaries of the sea. 

These surveys, executed for the most part by skilled 
naval officers with proper instrumental outfit, and supplied 
especially with trustworthy chronometers, and based upon 
frequent carefully determined astronomical positions, have 
resulted in this boundary line being delineated with an 
accuracy, so tar as its absolute position is concerned, far 
in advance of any other main feature in maps. 

Here I may perhaps explain to those unversed in these 
matters why this is so. 

The position of any spot on the earth’s surface can be 
ascertained in two ways : either by careful measurement 
by means of an accurate system of triangles from another 
spot already fixed, or by independent observations of the 
heavenly bodies and calculations from them, which give 
the precise latitude and longitude of the place. The former 
is suitable for positions inland, but entails much time and 
labour, and is only adopted when a perfect map is to be 
made, for which it is the indispensable foundation. The 
latter can be carried on from a ship, and in most 
circumstances only from a ship, because of the limitations 
of the methods of determinating longitudes. 

Longitude can now be satisfactorily and rapidly ascer- 
tained in two ways : by the electric telegraph or by use of 
chronometers. 

The places served by the electric telegraph are still few, 
and its use is therefore restricted ; but the chronometer has 
been in working use for more than a hundred j^ears. 

This instrument, which is merely a watch of ^ especial 
construction, will only keep a steady rate when it is un- 
disturbed by irregular shocks or motions. 

No means have yet been found for transporting a chrono- 
meter on land without upsetting its regularity, and there- 
fore rendering it useless ; but on board a ship it can be 
so suspended and stowed as to prevent its being disturbed 
by any ordinary movements of or in the ship. The ac- 
curate time of any place departed from, ascertained by 
astronomical observations, can therefore be carried about 
on board ship for considerable periods, and by comparison 
with the local time, also determined by sextant observa- 
tions of the heavenly bodies, at any required spot on the 
coast, the difference of longitude is at once obtained with 
very small limits of error when a number of chronometers 
are employed. These two simple yet marvellous instru- 
ments, the sextant and the chronometer, have thus placed 
in the hands of sailors ready means of fixing with great 
exactitude and celerity the position of selected points on 
coasts all over the world ; and it will be seen that, while 
the detail of the line of coast between such fixed positions 
will depend upon the degree of accuracy of the survey or 
sketch, the general line cannot get far out, as it is con- 
stantly checked at the selected points. 

It is not claiming too much to say that at the present 
time very few salient points on the coast-lines of the 
world are as much as two miles in doubt. 

It should be a source of great satisfaction to the Briton 
to know that both these instruments were devised by 
Englishmen, John Hadley producing the sextant in 1730, 
in the form still used, on the basis of ideas formulated 
by Newton fifty years before; and John Harrison the 
chronometer in 1736. The latter instrument has undergone 
modificaitions in detail, but the principle remains the same. 
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It required seventy years before its value was fully recog- 
nised and it came into general use. 

It is a still further satisfaction to think that it is British 
naval officers who have made by far the greatest use of 
them in mapping the coasts of the whole world. Since ' 
the time of the great Captain Cook British surveying 
vessels have been constantly employed in this work, not 
! only in British colonies, but in all parts, aiding and often 
I paving the way for British commerce, and for the men-of- 
j war that protect it. 

It is difficult to find coasts of any extent that have not 
been laid down by British marine surveyors. The whole of 
Africa has been their work. By far the greater part of 
America, all the south and east coasts of Asia, Australia, 
and most of the innumerable islands in all oceans hav'e 
been fixed and laid down by them. Even in the Medi- 
terranean, until very lately, the charts were mostly founded 
on British sun'eys, and the improvements now being 
carried out by other nations on their own coasts in details 
required for modern navigation do not materially modify 
the main shapes and positions formerly determined by the 
British. 

It has been, and is, a great work, and I hope I may 
be pardoned for dwelling on it with pride as the result 
of the wise administration of the Admiralty for many years, 
and of the immediate labours of my predecessors as Hydro- 
grapher, and as a very great contribution to geographical 
knowledge, more especially as I do not think that it is 
generally realised that this great advance in geographic 
accuracy is due to marine surveyors. 

To give an idea of the comparative accuracy of the 
chronometer method, I may mention that on taking at 
hazard eleven places distributed all over the world at great 
distances from England, the longitudes of which have been 
recently determined by means of the electric telegraph and 
elaborate series of observations, I find that the average 
difference betw’een the chronometer and the telegraph posi- 
tions is 700 yards. The shapes of the different continents 
and the positions of islands as at present on our maps and 
charts will never be altered except in insignificant degree, 
and the framework is ready for many years’ -work of land 
mapping. 

It is not to be inferred from what I say that marine 
surveys are approaching their close. It is far otherwise. 
The time given to these enormous extents of coasts and 
seas, and the necessarily small scales on which the surveys 
have been carried on, have caused them to be very im- 
perfect in all details. Hundreds of rocks and shoals, both 
stretching from the land and isolated in the sea, have been 
missed in the course of them, and loss of ships and life on 
these unknown dangers still continues. With the increase 
of shipping, increased number of ships of heavy draught, 
the closeness of navigation due to steam, and the desire 
to make quick passages, smaller inaccuracies of the charts 
become yearly of greater importance. 

As an illustration of the condition of affairs I may 
mention that in Hamoaze, the inner harbour of Plymouth, 
one of the headquarters of the British fleet for more than 
300 years, a small but dangerous pinnacle of rock was only 
discovered five years ago; whilst numerous other dangers 
of a similar character have been yearly revealed in close 
surve5’s of other harbours in the United Kingdom, supposed 
to be well examined and charted in the last century. 

There never was a greater need for close marine surveys 
of places frequented by ships than now. 

It is interesting to look back and see the gradual progress 
of the delineation of the world and to mark how very 
recent any approach to accuracy is. 

The very earliest maps of any extent of country are un- 
fortunately lost to us. The first man who made a map of 
which any historical record exists is Anaximander of Miletus, 
about 600 B.C., but we know nothing of it. A map is 
mentioned by Herodotus as having been taken in 500 b.c. 
by Aristagoras of Miletus in the shape of an engraved 
bronze plate whereon the whole circuit of the earth was 
engraved, with all its seas and rivers, to influence Cleo- 
menes, King of Sparta, to aid the lonians against Persia. 
This was probably the work of Hecatseus, to whom early 
Geography owed much. His works are also only known 
to us by quotation r but they are especially interesting as 
containing an early idea of the limits of Africa, which he 
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represents as entirely surrounded by the sea — a circumstance 
apparently either forgotten or disbelieved in later years. 

Erotosthenes, 250 b.c., and Hipparchus, 150 B.c., made 
great advances, and the former made the first attempt to 
measure, the size of the earth by the difference of latitudes 
between Assouan and Alexandria in Egypt, an attempt 
which, considering the great imperfection of his means, 
was remarkably successful, as, assuming that we are right 
in the length of the stadium he used, he made the circum- 
ference of the globe 25,000 geographical miles, whereas 
it should be 21,600. 

He also devised the system of meridians and parallels as 
we now have them ; but the terms “ latitude ” and ** longi- 
tude,” to denote positions on those circles, were introduced 
by Ptolemy. 

"The maps of Ptolemy, the great Alexandrian astronomer 
and geographer of a.d. 150, are the earliest we possess. 
He drew, besides a general map of the whole known 
world from the southern part of the Baltic to the Gulf of 
Guinea, north and south, and from the Canary Islands 
to the China Sea, east and west, a series of twenty-six 
maps of the different parts. 

Ptolemy’s maps and his method of representing the 
spherical globe on a flat surface had a great influence on 
Geography for many years. After his time the Greek 
civilisation waned, and the general decline of the Roman 
Empire, followed by its disruption by the invasion of 
barbarians, closed the course of discovery in all branches 
of research for centuries. It is not too much to say that 
for 1300 years no advance was made, and until the com- 
mencement of exploration by sea, which accompanied the 
general revival of learning in the fifteenth century, 
Ptolemy’s ms^ps represented the knowledge of the world. 

As might be expected, the further he got from the Medi- 
terranean, the greater were his errors ; and his representa- 
tions of Eastern Asia and North-Western Europe are some- 
what grotesque, though quite recognisable in the main. 

Of Africa south of the Equator he knows nothing, and 
his map of it terminates with the border. 

This is somewhat remarkable, as I am one of those who 
firmly believe in the circumnavigation of Africa by the 
Phoenicians sent by Necho, King of Egypt, in 600 b.c. from 
the head of the Red Sea. As described by Herodotus, the 
voyage has all the impress of veracity. My personal faith 
in Herodotus was much strengthened by finding when I 
surveyed the Dardanelles in 1872 that his dimensions of 
that strait were nearer the truth than those of other and 
later authorities, even down to the time at which I was 
at work, as well as by other geographical tests I was 
able to apply. When, therefore, he records that the 
Phoenicians declared that in their voyage they had the sun 
on their right hand, and says he does not believe it, he 
registers an item of information which goes far to prove 
the story correct. Influenced by Hecatasus, who though 
surrounding Africa by the sea cut it far short of the 
Equator, Herodotus could not conceive that the travellers 
had passed to the south of the sun when it w’as in the 
southern tropic. 

No historical incident has been more discussed than this 
voyage, commentators varying much in their opinions of 
its truth. But we have to-day some new facts. No one 
who has followed the exploration of the ancient buildings 
in Rhodesia, and considered the information we possess on 
the early inhabitants of Southern Arabia, whether we call 
them Sabseans or Himyarites, can doubt that the former 
were mainly the work of men coming from Arabia at a 
very early date, while the period of time necessary to carry 
out gold-mining operations over the large areas now found 
to have been exploited must have been very great. 

It seems strange that no record of the constant voyages 
to this El Dorado should remain, but the very natural desire 
to ke^ lucrative information to themselves is not an un- 
known thing amongst traders of the present day, while the 
conditions of society and the absence of written records of 
South Arabia would make concealment easy. 

The Phoenicians, an allied race, and the great seafaring 
trading nation of the Mediterranean, succeeded in keeping 
the majority of their marts secret, and we have incidents 
recorded showing their determination not to allow others 
to follow ^eir steps, while to this day we are very doubtful 
of the limits of their voyages. 
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It may be considered certain that while we naturally 
quote Greek historians and geographers as the early au- 
thorities for the growth of geographical knowledge, and 
that the scientific basis for proper maps of large areas 
was really provided by them, the seafaring nations, 
Arabians, Phoenicians, and Chinese, knew a very great 
deal practically of the. coasts of various parts of the Old 
World that were absolutely unknown to the Greeks. 

The favourable conditions afforded by those remarkable 
periodic winds, the monsoons, would in the China Sea, Bay 
of Bengal, and the Arabian Sea naturally facilitate any 
attempts at extensive sea voyages, and would lead to such 
attempts under conditions that in the regions of variable 
winds would be considered too dangerous and uncertain. 
The fact that the monsoons in nearly every case blow prac- 
tically parallel to the coasts in opposite directions is a most 
important factor in considering early navigation. The 
direction of the wind itself in such cases roughly guides a 
vessel without a compass, and the periods of cyclones and 
unsettled weather between the monsoons would soon be 
noted and avoided, as they are to this day by the 
Arabs and Chinese, whose vessels, I have very little 
doubt, have remained practically the same for thousands 
of years. 

The unknown Greek author of that unique and most 
interesting document, the “ Periplu.s of the Erythraean 
Sea,” probably of the first century a.d., describes vessels 
built without nails, the plank.s of which were bound together 
by cords, in precisely the same way as many Arab dhows now 
navigating the Indian Ocean. His personal knowledge of 
Africa evidently ceased at Cape Guardafui, though he gives 
information gained from others on the East Coast as far 
as Zanxibar, which — or, rather, a part on the mainland near 
— ^he describes as the limit of trade to the south. We know 
that Arabs had penetrated further, but no doubt they kept 
their knowledge to themselves. 

These early navigators vei'y probably had charts. When 
Vasco da Gama first passed along the eastern coast of 
Africa he found that the Arab dhows had charts. Un- 
fortunately none of them has come down to us, or it would 
have been interesting to compare them with those of the 
West Coast used by the Portuguese at the time, and 
which were of the crude.st description. 

I claim for sailors of all ages that they would be the 
first to make practical maps of the shape of the coasts. 
Their safety and convenience demanded it, while it is a 
far easier task to compile such a picture of earth from 
successive voyages along coasts over the .sea, where*, average? 
distances from known rates of sailing and courses from the 
sun and stars can be more accurately ascertained, than 
from long and generally tortuous land journeys in directions 
governed by natural features, towns, and so forth. A 
navigator must be a bit of an astronomer. A land.sman 
to this day seldom knows one star from another. 

It was the sea-charts, or portolaiii, of the Middle Ages 
that on the revival of learning first gave respectable r(‘- 
presentations of the shape of the coasts, at a time whi^h 
the learned monks and others were drawing the most 
fantastic and absurd pictures which they called maps. 

At the same time it must be remejnbered that in all 
ages and down to the present day pilots, who within a 
hundred years were usually carried by all ships, even for 
sea voyages, jealously keep their knowledge largely in 
their heads, and look upon good charts as contrivances to 
destroy their profession, and that such charts or notes* 
as they had they would keep religiously to their fraternity. 

The Egyptians were no sailors, but we know that they 
habitually employed Phoenicians for sea expeditions, whih? 
we have the historical record of the Old Testament for 
their employment by David and Solomon for a like purposf* 
in the Red Sea, and probably far to the south. It is, 
therefore, almost impossible to doubt that the Phoenicians 
were also acquainted with the navigation of the Red Sea 
and east coast of Africa. Such a voyage as that recorded 
by Herodotus would in these circumstances be far from 
improbable. 

The varying monsoons which had led the Arabians cen- 
turies before to get so intimate a knowledge of the east 
coast as to enable them to find and work the goldfields 
would he well' known to the Phoenicians, and the hat'dy 
seamen who braved the tempestuous regions lying between 



August 31, 1905] 


NATURE 


449 


Cadiz and Great Britain would make little of the difficulties ; 
of the African seas. | 

The limit of easy navigation from and to the Red Sea is 1 
Sofala. I do not think that it is too great a use of im- [ 
agination to suppose that it would be from information i 
received in what is now North Rhodesia that it was learnt 
that to the westward lay the sea again, and that this 
led to the attempt to reach it by the south. 

Once started from the neighbourhood of Sofala, they 
would find themselves in that great oceanic stream, the 
Agulhas Current, which would carry them rapidly to the 
southern extremity of Africa. 

I, as a sailor, can also even conceive that finding them- 
selves in that strong current they would be alarmed and 
attempt to turn back, and that "after struggling in vain 
against it they would have accepted the inevitable and 
gone with it, "and that without the Agulhas Current no 
such complete voyage of circumnavigation would have been 
made. 

As Major Rennell in the last century pointed out, once 
past the Cape of Good Hope, the periodic winds, and over 
a great part of their journey the currents, would help 
them up the West African coast ; and the general con- 
ditions of navigation are favourable the whole way to 1 
the Straits of Gibraltar, the ships keeping, as they would 
do, near the land ; but we can well understand that, as 
recorded, the voyage occupied nearly three years, and that 
they halted from time to time to sow and reap crops. I 
should say that it is highly probable that either Simon’s 
Bay or Table Bay was selected as one of these stopping- 
places. 

No reference to this voyage has been found amongst the 
hieroglyphic records, and, indeed, so far few such records 
of Necho, whose reign was not for long, are known ; but 
that it was regarded ‘ at the time as historical is evident, 
for Xerxes, a hundred years later, sent an expedition to 
repeat it in the contrary direction. 

This, however, failed, and the unfortunate leader, 
"Sataspes, was impaled on his unsuccessful return. 

This attempt shows that the greater difficulty of the 
circumnavigation from west to east, as compared with 
that from east to west, was not realised, and points to 
the concealment of any details of the successful^ voyage. 

Of Hanno’s voyage from the Straits of Gibraltar to 
about Sierra Leone, the date of which is uncertain, but 
from 500 to 600 B.C., we should know little had not good 
fortune preserved the record deposited in a Carthaginian 
temple. 

But the well-known secrecy of the Phoenicians in all 
matters connected with their foreign trade and voyages 
would e.xplain why so little was known of Necho’s voyage, 
and our present knowledge of the extensive ancient gold 
workings of Rhodesia shows how much went on in those 
times of which we are wholly ignorant. 

I have dwelt perhaps too long on this subject, but it has 
to me a great interest ; and as it has not, so far as I 
,know, been dealt with by a seaman who is personally well 
acquainted with the ways of seamen in sailing ships and 
with the navigation of the coasts in question, I hope I may 
be excused for putting my views on record. 

There are several references in Greek and Latin historians 
to other circumnavigations, but none of them can be 
trusted, and apart from Necho’s voyage we hear nothing 
of the east and south coasts of Africa until the arrival 
of the Portuguese at the end of the fifteenth century. But 
they found a thriving civilisation along the coast from 
Sofala northward, Shirazi, Arab, and Indian. 

Ruins exist in many places which have not yet been 
properly investigated, and we are quite unable to say from 
what date we are to place the earliest foreign settlements, 
nor how many breaks existed in the continuity of the gold- 
mining, which apparently was proceeding at or very shortly 
before the Portuguese visit. 

After the recommencement of exploration by sea in the 
fifteenth century, seamen slowly gathered enough informa- 
tion to draw the lines of the coasts they passed along, and 
in time — that is, by the middle of the eighteenth centu^ — 
most lands were shown with approximately their right 
shapes. But of true accuracy there was none, for the 
reason I have before mentioned, that there was, no exact 
method of obtaining longitude. 
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If we look at a general world chart of a.d. 1755 — 
get the best of that period we must consult a French 
chart — we shall find on this small scale that the shape 
of the continents is fairly representative of the truth. 
But when we examine details we soon see how crude it all 
is. 

I have compared with their true positions the positions 
of thirty-one of what may be taken as the fundamental 
points in the world as given in the larger scaled French 
charts of 1755, from which the general one is drawn, and 
I find that on an average they are forty-eight miles in 
error. The errors vary from 160 miles to two miles. If 
the delineation of the coast-lines between be considered the 
inaccuracies are very much greater- 

Very shortly after this date more accurate determinations 
began to be made. The method of lunar distances was 
perfected and facilitated by tables published in the various 
astronomical “ ephemerides, ” and seamen and explorers 
commenced to make use of it. Still the observation re- 
quired constant practice, and the calculation, unless con- 
stantly made, was laborious, and it was used with com- 
plete success by the few. The great Captain Cook, who 
may be looked upon as the father of modern methods of 
surveying, did much to show the value of this method ; 
but the chronometer came into use shortly after, and the 
principal advance in exact mapping was made by its aid, 
as I have already stated. 

There is a vast amount yet to be done for Geography. 
Until we possess publications to which we can turn for 
full information on all geographical aspects of things on 
this globe of ours, there is work to be done. Seeing that 
our present publications are only now beginning to be 
worthy of being considered trustworthy for the very small 
amount of knowledge that we already possess, geographical 
work in all its branches is practically never-ending. 

But of exploration pure and simple very little remains^ to 
be done. The charm of travelling through and describing 
an entirely new country which may be practically service- 
able to civilised man has been taken from us by our pre- 
decessors, though limited regions still remain in Central 
Asia and South America of which we know little^ in detail. 

I must except the Polar regions, which are in a some- 
what special category, as their opening-up affords few at- 
tractions to many people. But a knowledge of the past 
history of our globe — fit study for human thought — can only 
be gained by study of the portions still under glacial con- 
ditions. 

What is there round the South Pole — a continent or a 
group of large islands? What is going on there? What 
thickness does ice attain? Have these regions always been 
glaciated ; and if not, why not ? Can we get any nearer the 
mystery of magnetism and its constant changes by study 
at or near the magnetic poles? All these and many other 
; scientific questions can only be solved by general geo- 
graphical research in these regions, and all interested in 
such questions have been delighted at the recent attempts 
1 to gain more knowledge. 

' The object of these expeditions was frankly and purely 
scientific. All hope of remunerative whale or seal fisheries 
; had been dispelled by the visit of the Norwegian whalers 
j in 1892 to the region south of Cape Horn, and the known 
\ general condition of the land forbade -any expectation of 
i other profitable industries, unless indeed gold and other 
t valuable minerals should be found, which is always possible. 

L Beyond the fact that exploring expeditions of this character 
keep alive the spirit of enterprise and bring out the finest 
i characteristics of a race — which is a point by no means to. 
i be despised — ^no immediate practical benefit was to be 
, expected. 

Progress under the conditions must be slow', but I think 
that Great Britain may well be satisfied with the inform- 
ation collected in the Antarctic by Captain R- F. Scott 
and his gallant companions. The unfortunate detention of 
the Discovery by an unfavourable summer prevented the- 
further coastal exploration which was part of the pro- 
gramme, but gave opportunity for further detailed ex- 
amination of the inland conditions, which was carried out 
in defiance of the severest atmospheric and topographical" 
difficulties, and with the greatest zeal and intelligencer 
and it may be doubted whether Science in the end has not 
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gained more than she lost by the unexpected diversion of 
energy. The healthy conditions which prevailed through- 
out are a standing proof both of Captain Scott’s eminent 
capacity as a leader and of the cheery spirit which animated 
the whole expedition. 

The full results of the scientific observations are not yet 
worked out, and in many cases for a complete appreciation 
of their bearing they must be compared and correlated with 
those of the other Antarctic expeditions, but many highly 
suggestive points have already been revealed. 

For the first time Antarctic continental land has been 
travelled over for long distances, and though the actual 
area of new discovery looks small on a map of the world, 
the distances covered can only be described as extraor- 
dinary, and far exceeding the most sanguine anticipations. 

Few who considered the mountainous coast-line of 
Victoria Land and its complete glaciation, as reported 
by Sir James Ross from his distant view, thought that it 
would prove practicable not only to ascend those mountains, 
but to reach to heights much surpassing them behind. 

The reason that it proved feasible is that, while there are 
occasional heavy snowstorms, the annual snowfall is small, 
and the surface, therefore, is generally unencumbered with 
soft deep snow. 

And what did Captain Scott find after his memorable 
struggle up the glacier through the mountains? 

An enormous plateau at an elevation of about 9000 feet, 
nearly level, smooth, and featureless, over which he travelled 
directly inland for more than 200 miles, seeing no sign 
at his furthest point of any termination or alteration in 
character. So far as could be seen from other journeys, 
glacial discharge from this great ice-sheet is very small, 
and practically it appears to be dead. Its accretion by 
fresh snowfall is insignificant, while on all sides along the 
flanks of the coastal mountains there are signs of diminution 
in the mass of ice. 

The great ice-barrier east of Ross Island tells the same 
tale. This niagnificent feature presents to the sea a face 
of perpendicular ice-cliffs varying from 60 to 240 feet in 
height and 450 sea-miles long. Sir J. Ross mapped its 
position in 1841, and Captain Scott finds that it has re- 
treated on an average fifteen miles, varying much in 
different parts. 

Should this rate of retreat continue the whole of this 
ice mass, so far as Captain Scott saw it, will have vanished 
in 1000 years. 

As the motion of the ice mass is also about fifteen miles 
to the north in the same time, icebergs covering collectively 
an area of 450 miles by 30 have been discharged from it 
in sixty years. 

Captain Scott travelled over it nearly due south to a 
point 300 miles from its face, and then saw no sign of its 
end. 

It is bordered on its western side by a mountainous coast- 
line, rising in places to 15,000 feet He found the ice 
practically fiat and wholly unfissured, except at the side, 
where its northerly motion, found to be about 130 feet 
in the month, caused shearing and vast crevasses. All 
that is known of its eastern edge is that it is bordered, 
where it meets the sea, by land from 2000 to 3000 feet 
high, suspected by Ross and verified by Captain Scott. 
This may be an island, or more probably the eastern side 
of the great fiord or bay now filled by the barrier. 

Captain Scott is of opinion that this great ice-sheet is 
afloat throughout, and I entirely agree with this conclusion. 
It is unexpected, but everything points to it. 

From soundings obtained along the face it undoubtedly 
has about 600 feet of water under it. 

It is difficult to believe that this enormous weight of 
ice, 450 miles by at least 360, and perhaps very much 
more, with no fall to help it along by gravity, can have 
behind it a sufficient force in true land glacier to overcome 
the stupendous friction and put it in motion if it be resting 
on the bottom. It is sufficiently astonishing that there is 
force enough even to overcome the cohesion at the side 
which must be very great. ' 

The flat nature of the bottom of the Ross Sea and the 
analogies of many geographical details in other parts of 
the world make it most probable that the water under the 
whole barrier is deep. 

A point on which I have seen no comment is the differ- 
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ence in the appearance of the slopes of Mount Terror. 
Captain Scott found the bare land showing over large 
areas, but during the two summers of Ross’s visit it was 
wholly snow-clad. Sir Joseph Hooker, the sole survivor of 
Ross’s expedition, when questioned had no doubt on the 
subject, and produced many sketches in support. 

This may be due to temporary causes, but all the in- 
formation collected by the expedition points without doubt 
to steadily diminishing glaciation in recent times. We have, 
therefore, this interesting fact, that both in Arctic and 
Antarctic regions, as indeed all over the world, ice con- 
ditions are simultaneously ameliorating, and theories of 
alternate northern and southern maximum glaciations seem 
so far disproved. 

But this does not mean that climatic conditions in the 
Antarctic are now less severe — probably the contrary. It 
has been pointed out by many that land glaciation may 
arise from varied primary causes, but one obvious necessity 
is that the snowfall should exceed melting and evaporation. 
It need not be heavy ; but if it is, it may produce glaciation 
under somewhat unexpected conditions. This would entail 
a vapour-laden air more or less continuously impinging 
upon the land at a temperature which will enable it when 
cooled, either by passing over chilled land or when raised 
to higher regions by the interposition of mountains, to 
give up its moisture freely. This condition is not fulfilled 
when the air as it arrives from the sea is already at a very 
low temperature. 

It was my fortune to spend two long seasons in the 
Straits of Magellan, and I was daily more impressed by 
what I saw. 

There you have a mountainous ridge of no great height 
— ^very few peaks rising more than 4000 feet — opposed 
to the almost continuous westerly winds pouring in from 
the Pacific at a very moderate temperature and charged 
with much moisture. 

The result is that in the latitude of Yorkshire every 
mountain mass over 3000 feet high is covered with eternal 
snow, and sends glaciers down to the sea. 

I was convinced by what was going on under my eyes 
that it only required an upheaval of the land of 2000 feet 
or so to cover the whole of Patagonia with ice. But then 
the climate would still not be very severe. The temperature 
of the wind from the sea would be the .same, and such 
part of it as blew along the channels and on the lower 
land would moderate the cold caused by the ice-covered 
slopes. 

The shores of the whole of Western Southern Patagonia, 
deeply indented with long and deep fiords, indicate, ac» 
cording to all received views of the origin of such form- 
ations,^ that the land was formerly higher, while signs of 
glaciation are everywhere present. 


The results of geographical research show us that in 
many parts of the world climate must have greatly changed 
in comparatively recent times. 

In the now arid regions of Northern Africa, Central 
North America, and in parts of Asia there is ample evidence 
that the climate was in times past more humid. In a 
remarkable paper on the causes of changes of climate, con- 
tributed by Mr. F. W. Harmer to the Geological Society in 
1901, and which has not obtained the notice it deserves, 
It IS pointed out how changes in the distribution of the 
prevalent winds would vastly alter climatic conditions. Like 
everything else in Nature, and especially in the depart- 
inent of meteorology, these questions are exceedingly com- 
plex, and similar results may be brought about in different 
ways, but there can be no doubt that the climate of South 
Africa would be greatly modified, and more rainfall would 
occur, if only the cyclonic storms which now chase each 
other to the eastward in the ocean south of the Cape of 
brood Hope could be prevailed upon to pursue a slightly 
more northerly line, and many obstacles to the agricultural 
prospects of South Africa now existing would be removed, 
inis is, however, beyond the powers of man to effect: but 
as 1 have just said, there are other ways of attaining the 
object and it is earnestly to be hoped that the attention 
now being paid to afforestation may result in vigorous 
efforts to bring about by this means the improvement in 
humidity so much required in many parts of the country. 
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The other recent event in geographical exploration is the 
result of the expedition to Lhasa. It was an unexpected 
solution of this long-desired knowledge that it should come 
from political necessities and by means of a Government 
pnission. The many ardent travellers who have dreamed 
of one day making their way in by stealth have thus been 
disappointed, but our knowledge is now fuller than could 
otherwise have been gathered. 

The most important fact is the revelation of the fertility 
of a large part of Southern Tibet. Much has been added 
to topographical knowledge, but the route maps of the 
secret Indian native surveyors already had given us a rough 
knowledge of the country on the road to Lhasa. It was 
not, however, realised how great was the difference between 
the aridity of the vast regions of the north, known to us 
from the travels of men of various nationalities, and the 
better-watered area in the south, though from the great 
height of the plateau — some 12,000 feet — the climate is very 
severe. The upper course of the Brahmaputra has been 
traced by Captain Ryder, but, unfortunately, a political 
veto was placed on the project to solve the interesting 
problem of how this great river finds its way to the Indian 
plains, and this still remains for the future to unravel. 

Of the ocean, which has been my own particular study 
for many years, and on which alone I feel any special 
qualification to speak, I have said but little, for the reason 
that when presiding over this Section on a former occasion 
I took it for my theme, but there are a few points re- 
garding it which I should like to bring to your notice. 

It is of the ocean, more than of any other physical 
feature of our globe, that our knowledge has increased of 
late years. Forty years ago we were profoundly ignorant 
even of its depth, with the exception of a few lines of 
soundings then recently taken for the first submarine tele- 
graph cables, and consequently we knew nothing of its 
real vast bulk. As to the life in it, and the laws which 
govern the distribution of such life, we were similarly 
ignorant, as of many other details. 

The Challenger expedition changed all this, and gave an 
impetus to oceanographic research which has in the hands 
of all nations borne much fruit. 

Soundings have been obtained over all parts of the seas, 
even in the two polar seas ; and though much remains to 
be done, we can now form a very close approximation to 
the amount of water on our earth, whilst the term “ un- 
fathomable ocean has been shown to have been based on 
an entire misconception. Biological research has also re- 
vealed a whole world of living forms at all depths of the 
existence of which nothing was known before. 

In my former Address, eleven years ago, I gave many 
details about the sea, of which I will only repeat one — 
which is a fact that everyone should know — and that is, 
that the bulk of the ocean is about fourteen times as 
great as that of the dry land above water, and that if the 
whole of that land were thrown into the Atlantic Ocean it 
would only fill one-third of it. 

Eleven years ago the greatest depth known was 4700 
fathoms, or 28,000 feet. We have since found several places 
in the Pacific where the depth is nearly 5170 fathoms, or 
31,000 feet, or somewhat higher- than Mount Everest, which 
has been lately definitely shown to be the culminating 
point of the Himalayas. These very deep parts of the 
ocean are invariably near land, and are apparently in the 
shape of troughs, and are probably due to the original 
crumpling of the earth’s surface under slow contraction. 

The enormous area of the sea has a great effect upon 
climate, but not so much in the direct way formerly 
believed. While a mass of -warm or cold water off a coast 
must to some extent modify temperature, a greater direct 
cause is the winds, which, however, are in many parts the 
effect of -the distribution of warm and cold water in the 
ocean perhaps thousands of miles away. Take the United 
Kingdom, notoriously warm and damp for its position in 
latitude. This is due mainly to the prevalence of westerly 
winds. These winds, again, are part of cyclonic systems 
principally engendered off the coasts of Eastern North 
America and Newfoundland, where hot and cold sea- 
currents, impinging on one another, give rise to great 
variations of temperature and movements of the atmo- 
sphere which start cyclonic systems travelling eastwards. 
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The centre of the majority of these systems passes north 
of Great Britain. Hence the warm and damp parts of them 
strike the country with westerly winds, which have also 
pushed the warm water left by the dying-out current of the 
Gulf Stream off Newfoundland across the Atlantic, and 
raises the temperature of the sea off Britain- ** 

When the cyclonic systems pass south of England, as 
they occasionally do, cold north-east and north winds are 
the result, chilling the country despite the warm water 
surrounding the islands. 

It only requires a rearrangement of the direction of the 
main Atlantic currents wholly to change the climate of 
Western Europe. Such an arrangement would be effected 
by the submergence of the Isthmus of Panama and adjacent 
country, allowing the Equatorial Current to pass into the 
Pacific. The gale factory of the Western Atlantic would 
then be greatly reduced. 

The area south of the Cape of Good Hope is another 
birthplace of ^ great cyclonic systems, the warm Agulhas 
Current meeting colder water moving up from the Polar 
regions ; but in the Southern Ocean the conditions of the 
distribution of land are different, and these systems sweep 
round and round the world, only catching and affecting the 
south part of Tasmania, New Zealand, and Patagonia. 

In 1894 I spoke of the movements of the lower strata 
of water in the sea as a subject on which we were only 
beginning to get a little light. Since that year we have 
learnt a little more. It is a common idea that at the 
bottom of the sea all is still ; but this is a mistake, even 
for the deepest parts, for the tidal influence reaches to the 
bottom and keeps every particle in motion, though such 
motion is quiet and slow. 

Near the shore, however, though still in deep water, the 
movement may be considerably increased. Cases have 
occurred in late years where submarine cables have broken 
several hundred fathoms deep, and when picked up for 
repair it has been found that the iron wfire covering has 
been literally rubbed away as by a file. This can only be 
the result of an undercurrent along the bottom moving the 
cable to and fro. Such a current might be caused by a 
submarine spring, for there is no doubt that much fresh 
water finds its way into the ocean in this fashion, but it 
is more probably generally an effect of acceleration of the 
tidal movement due to the rising slope of the continent. 

In connection with this, further facts have come to light 
in the course of recent marine surveys. 

Many isolated shoal spots in the great oceans have figured 
in our charts, the results of reports by passing sailors 
who have said they have seen breakers in fine weather. 

Such places are the terror of seamen, and it is part of 
the duty of surveying ships to verify or disprove them. 
Very much has been done in the last eighteen years, with 
the result that the majority of them have, as dangers, dis- 
appeared. In many cases, however, a bank has been found, 
deep in the ordinary acceptation of the word, but must less 
deep than the surrounding sea — solitary ridges, in fact, 
rising from the ocean floor. Frequently, in examining these 
banks in search of shoaler spots, breakers have been re- 
ported and recognised as such on board the surveying ship 
from a distance, but on approach they have proved to be 
small overcurls caused by tide ripplings, and the depth 
of water has proved to be several hundred fathoms. 
These ripplings are clearly caused by the small tidal 
motion in the deep water, generally in these cases 
of more than 2000 fathoms, meeting the slope of the 
submerged mountain range, being concentrated and ac- 
celerated until the water finally flows up the top of the 
slope as a definite current, and taking the line of least 
resistance, that to the surface, makes itself visible in the 
shape which we are accustomed to associate with com- 
paratively shallow water. 

These cases form remarkable instances of the manner in 
which extensive motion of water may arise from very small 
beginnings. 

An observation I was anxious to make in 1894 t>een 
successfully carried out since. This was to ascertain 
whether there was any permanent undercurrent in the 
Straits of Bab-el-Mandeb due to more water being forced 
through the strait on the surface by the persistent S.E. 
wind of winter than could be evaporated in the closed Red 
Sea. 
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Such return undercurrents have in somewhat similar 
circumstances been shown to exist in the Dardanelles, 
Strait of Gibraltar, and in the Suez Canal. 

The observation at Bab-el-Mandeb was difficult. The 
■wind is strong and the disturbance of the sea is considerable, 
while the water is 120 fathoms or 700 feet deep. But a 
surveying vessel maintained herself at anchor there during 
four days, and, by the aid of an ingenious apparatus sent 
from England for the purpose, clearly proved the existence 
of a current of knot flowing steadily at depths below 
70 fathoms out of the Red Sea, whilst in the upper strata 
there was a similar current flowing in. In such ways is 
interchange of water provided for by Nature in places 
where tidal action does not suffice. 

Im "what I fear is a very discursive Address I have not 
mentioned the interior of Africa. In the first place, it is 
a subject of itself ; and as we shall have, I hope, many 
papers on x^frican subjects I have thought it better to deal 
mainly with generalities. 

Still I cannot refrain from a few words to express the 
astonishment I always feel when I hear people complain 
that Africa goes slow. When I look at what has been 
effected in my own lifetime, it appears to me that, on the 
contrary, it has been rushed. The, maps I learnt from as 
a boy showed the whole interior as a blank. There are 
now no parts that are not more or less known. The great 
lakes have all been revealed ; the great rivers have all been 
traced ; Europeans are now firmly fixed with decent govern- 
ments in parts formerly a prey to tribal wars and the 
atrocities of the inland slave traffic. Railways are running 
over regions unknown forty years ago, and one of the most 
astonishing things to me is that I should be able to hope 
now to visit in comfort and luxury the great Victoria Falls 
which my old friend Sir John Kirk — whom I left the other 
day hale* and hearty — was, with the exception of Living- 
stone, the first white man to see, after a long and laborious 
journey in his company in i860. 

I could not help being amused as well as interested at 
seeing a short time ago a proclamation by the Government 
of Northern Rhodesia, dated not far from Lake Bangweolo, 
calling on all concerned to observe neutrality during the 
present war between Russia and Japan. I think that if 
anyone had prophesied to Livingstone, as he lay in 1873 
lonely and dying by the shores of that newly discovered 
lake, that such an edict would be issued in thirty years he 
vs'ould have expressed a doubt as to its fulfilment. 

To Southern Africa Nature has denied two of the features 
that facilitate rapid progress — ^good harbours and sufficient 
rainfall — but the energy of man has done wonders to pro- 
vide the former where possible, and will doubtless do more ; 
whilst I believe that the lack of the latter will also be 
overcome in the same way. The coordinated — or, in other 
words, the scientific— observations made in many other 
countries have pointed out a possible solution. On the other 
hand, the height of the inland plateaux makes it possible 
for ^e white man to live and work in latitudes which 
would under other conditions be tropical. 

South Africa must have a great future before it; and 
while some present circumstances may delay development 
of its natural advantages, I am inclined to think that in 
the long run prosperity may be more solid and material 
for being reached in the face of difficulties, as has so often 
occurred in the history of the world. 


SOCIETIES AND ACADEMIES, 

Paris. 

Academy of Sciences, August 21.— M. Bouquet de la 
Grye in the chair. — On the laws of sliding friction : Paul 
Painlev^^ A discussion of a problem suggested by M. 
de Sparre in a recent paper, and of the conditions necessary 
for a solution without ambiguity. — ^The cause of the 
presence of abnormal quantities of starch in bruised 

apples: G. WarcoUier. It is shown that tannin from 
galls prevents all action of amylase on starch, and it is 
supposed that the accumulation of starch in bruised apples 
IS due to a similar action. 

. , Calcutta. 

Asiatic Society of Bengal, August 2. — Additions to the 
collection of Oriental snakes in the Indian Museum, 

part 111. : N. Annandale. Four new species and a new 
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genus are described, two of the former coming from the 
Malay Archipelago, one from N.E. India, and one from 
Gilgit. Notes on other species from different parts of the 
Oriental region are given. This paper completes the series 
for the present, the collection now being worked out and 
arranged. — Sal-ammoniac : a study in primitive chemistry : 
H. E. Stapleton. An attempt to carry back the history 
of sal-ammoniac through Mohammedan times, and to 
throw light on the primitive conceptions of nature which 
led to its introduction as an alchemical drug. Although 
little used by the Greek school of Alexandria, it was in 
high repute as one of the alchemical “ stones ” of the 
Arabs, and through their agency the substance passed 
into European alchemy. Authorities are given for the 
belief that the salt owed its reputation partly to its magical 
qualities, which were due to its connection with human 
hair and other animal substances, and partly to its strictly 
chemical qualities. A suggestion is finally made that the 
salt was originally introduced into Western Asia through 
Persia from China. — ^Alchemical equipment in the eleventh 
century, a.d. : H. E. Stapleton and R. F. A*o. This 
paper is an annotated analysis of an Arabic treatise on 
alchemy lately discovered in the library of His Highness 
the Nawab of Rampur. The treatise was written in 
Baghdad in the year 426 a.h. (1034 a.d.), and though now 
in a somewhat mutilated state, it affords a welcome addi- 
tion to our knowledge of alchemical methods and equip- 
ment in the eleventh century. Special attention is directed 
to (i)'the great importance attached to weights in chemical 
operafions 700 years before the time -of Black an^d 
Lavoisier; and (2) the drawings and description of the 
PlfMi (Aludel), wffiich furnish, for the first time from 
Arabic sources, a clear conception of this instrument. 
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MARINE ENGINEERING. 

Marine Engines and Boilers, their Design and Con-- 
sir notion. Based on the work by Dr. G. Bauer. 

Translated from the second German edition by 
E. M. and S. Bryan Donkin. Edited by Leslie S. 
Robertson. Pp. xxviii + 744. (London : Crosby 

Lockwood and Son.) Price 25s. net. 

T his considerable work fills a gap in English 
engineering literature. For while the related 

subject of naval architecture has been treated by 
writers of authorit}’, there is no very good modern 
book on marine engineering. Dr. Bauer states that 
it is intended to be a condensed treatise, embodying 
the theoretical and practical rules used in designing 
marine engines and boilers. But though thus limited 
in scope, it treats only of the most modern types and 
excludes even modern engines and boilers of special 
tA’pes. As might be expected from the engineer-in- 
chief of the Vulcan Works at Stettin, the machinery 
of w’ar ships and of some of the great German Atlantic 
liners are very fully illustrated. There is not a great 
deal of theoretical investigation, but what there is 
bears very definitely on design, and is sound so far as 
it goes. Perhaps the most valuable part of the book 
is the great amount of tabulated information about 
the proportions of the machinery in good examples 
of modern practice. There is also a very large collec- 
tion of those empirical or semi-empirical rules, based 
on extensive practical experience, on which engineers 
necessarily so much rely. There is reason to be grate- 
ful that an engineer so distinguished as Dr. Bauer, 
with the care of a great factory on his shoulders, 
should have found time to produce such a systematic 
treatise, and that he has been able to obtain the 
aid of some of his principal technical assistants in 
dealing with parts of the subject. 

The book has been excellently and competently 
translated, and the translators have undertaken the 
necessary, but very laborious, task of converting the 
numerical statements of formulas from the metric to 
English measures- However bad our English sys- 
tem of measures may be, English engineers can only 
think and work in English measures, and the trans- 
lation would have lost very much of its usefulness if 
the conversion had not been made. Mr. Leslie S. 
Robertson, who has edited the volume, has had prac- 
tical experience in this branch of engineering, and has 
already published valuable w’orks relating to it. His 
name is a guarantee that the adaptation of the work 
for English readers has been, from the technical point 
of view, thoroughly well done. 

The general arrangement of the book is convenient. 
Part i., which occupies four-tenths of the volume, 
deals with the main engines. First, indicator 
diagrams are discussed, and the application of theo- 
retical diagrams in settling cylinder proportions. The 
well known method of constructing theoretical 
diagrams from a diagram of the volumes occupied by 
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the steam is given, and an example worked out. The 
remark is made that “ the diagrams so obtained show 
the characteristics of actual diagrams, but their mean 
pressures are naturally much higher than they would 
be in actual practice.'* That is not our experience. 
If the data are rightly used, there is a fairly close 
approximation between the theoretical and actual 
mean pressures. It is a case in which the precise law 
of expansion assumed does not very much affect the 
result. There is one other small point in this chapter. 
The ratio of an actual to a theoretical diagram is 
called an efficiency ” (p. 17). This leads to the 
awkward statement on p. 35 that ‘‘ the efficiency of 
triple expansion engines is less than that of single 
cylinder engines.” If the more usual term “ diagram 
factor ” had been used instead of efficiency the state- 
ment would be less misleading. 

Next there is a very short section dealing with some 
thermal circumstances affecting the utilisation of 
steam. This is too brief to be satisfactory, even from 
the point of view of engine design. For instance, the 
loss due to cylinder condensation is explained by say- 
ing that “ heat is withdrawn from the steam at high 
pressure and restored to it at a lower pressure ” 
(p. 37). The essential point that the heat is chiefly 
restored during exhaust is not mentioned. So the 
economy of multiple expansion engines is traced to 
reduction of temperature range. But the re-evapora- 
tion during exhaust from one cylinder increases the 
work in the next. In other respects also the ex- 
planation is deficient. However, the thermodynamics 
of steam engines is fully given in other treatises. An 
important section follows, in which the stroke, speed, 
and turning moment are discussed. The theory of 
torsional vibrations is given, and practical 
methods of determining the critical speed at 
which liability to strong torsional vibrations occurs. 
In connection with this there is a brief but clear and 
practical treatment of the problem of balancing. Then 
the arrangement of main engines is explained, and 
there is a long section dealing with the proportions of 
engine details and including a sufficient account of 
valve diagrams. 

Part ii. deals with pumps. Part iii. discusses shaft- 
ing, and in connection with this ship resistance, and 
the proportioning of propellers. German writers are 
adepts at tabulating coefficients and data, and the 
tables in this section are excellent. Part iv. is on 
pipes and connections. Part v. deals with steam 
boilers, and is chiefly descriptive of modern types. 
Here again the tabulated data from actual cases is 
information of the most useful kind, and the rules of 
the classification societies, which leave the engineer 
very little discretion, are fully given. The last sec- 
tion gives some account, rather too much condensed, 
of instruments used in steam engine and boiler trials. 
To many readers an account of Fottinger’s torsion 
indicator for measuring the effective horse-power of 
engines by observing the torsion of the screw shaft 
will be interesting. Him first used a torsion dyna- 
mometer of this kind. As a diagram of the torsion 
angle is obtained, the variation of the power trans- 
mitted can be determined. 

U 
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No account is given of the most recent change in 
marine engineering, namely, the adoption of the 
steam turbine in place of reciprocating engines. The 
success of the steam turbine in this field is already so 
\v^ell assured that a revolution in marine engineering 
is promised. But there are, no doubt, good reasons 
for the omission. Experience in the use of steam 
turbines in ships is almost confined to this country, 
and naturally at present full information as to the 
results, mechanical and economic, of the use of tur- 
bines is only possessed by a few engineers, and is not 
generally available. 

In this country we still rightly pride ourselves on 
retaining the highest position in shipbuilding and 
marine engineering. But, if we still do more work 
of this kind than any other nation, and if our best 
work is as good as any in the world, yet Dr. Bauer’s 
book should remind us that in science, experience 
and skill, other nations now run us very close. 


THE BIRDS OF ICELAND. 

Beitrag zur Kenntnis der Vogelwelt Islands. By B. 
Hantzsch. Pp. vi + 341 ; illustrated. (Berlin : 
Friedlander and Son, 1905.) Price 12 marks. 

S INCE Iceland lies on one of the main migration 
routes, namely, that which starts from Green- 
land and Iceland itself, and passes by the Faeroes to 
the British Islands, its bird-fauna is naturally of 
special interest and importance. This is testified by 
the appearance within a comparatively short period 
of two works on the subject, namely, Mr. H. N, 
Slater’s “ Manual of the Birds of Iceland,” published 
at Edinburgh in 1901, and the present larger and 
more pretentious volume. In addition to the general 
fauna, there is special interest attaching to Iceland 
as the chief European resort in former days of the 
gare-fowl, or great auk. The history of this lost bird 
and the literature relating to it the author reserves for 
a supplemental volume. Despite all that has been 
done by travellers and collectors, Mr. Hantzsch is of 
opinion that our knowledge of the bird-fauna of 
Iceland is still far from complete, much of the interior 
of the country being difficult of access and still im- 
perfectly explored by collectors. Accordingly he is 
fain to admit that the last word on the subject still 
remains to be said. 

The volume commences with an historical survey 
of the 'growth of our knowledge of Icelandic 
ornithology, with notices of the chief explorers and 
workers in this field of research, and a list of the 
more important memoirs and books treating of the 
subject. Then comes a detailed account of the 
author’s own journeys in the island for the purpose 
of collecting specimens and personally observing the 
birds. This is followed by an interesting description 
of the main physical features of Iceland and the 
neighbouring islets, such as Grimsey in the north 
^d the Westman group in the south, this being 
illustrated with a number of reproductions of photo- 
: graphs of the scenery taken by the author himself. 
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Special lists are given of the birds of Grimsey and 
the Westman Islands. Changes in the bird-fauna of 
the whole group of islands, and the general relation- 
ships of the fauna form the subjects of two succeed- 
ing chapters, a brief note being appended on domesti- 
cated species. 

This completes the introductory portion of the sub- 
ject, which occupies ninety-two pages, and the re- 
mainder of the text is devoted to the detailed synopsis 
of the birds. The total number of species, exclusive 
of the great auk, recorded in the preliminary list as 
definitely known to occur in Iceland is 120, in addition 
to which are a few of which the right to a place 
among the fauna is somewhat uncertain. Perhaps 
the most striking feature of the descriptive part of 
the work is the almost painful severity with which 
new fashions in ornithological nomenclature are 
followed, such appalling alliterations as Mcrula 
merula menila and Gallinago gallinago gallinago 
occurring with wearisome frequency. Without i-e- 
iterating his own private opinion on nomenclature 
of this nature, which is now pretty well known, the 
reviewer may point out that when the typical form 
of a species is alone recorded, it is perfectly super- 
fluous to add the terminal trinomial, Merula mehila 
and Gallinago gallinago being in such cases ap- 
parently all that can possibly be required. 

Excellent photographs of the eggs, nests, or breed- 
ing-haunts of some of the rarer species serve to enliven 
the text, and ornithologists will be greatly interested 
in the two pictures of the eggs and callow young of 
the great skua in their natural surroundings. The 
work will doubtless long remain the standai'd 
authority on Icelandic birds, at all events for German 
readers, R. L. 


OUR BOOK SHELF. 

Neue Fische und Reptilien aus dcr hohmischen 
Kreideformation. By Prof. Dr. Anton Fritsch and 
Dr. Fr. Bayer. Pp. 34 ; plates ix. (Prague : Fr. 
Rivnac, 1905.) 

Vertebrate fossils are not only rare, but also badly 
preserved, in the Cretaceous rocks of Bohemia. 
Palaeontologists must therefore admire the enthusiasm 
of Dr. Anton Fritsch, who continues to devote to the 
interpretation of difficult fragments so much study as 
is evidenced by his numerous writings on these re- 
mains. ^ In 1878 he published a complete synopsis of 
the subject as then understood. Now, with the aid 
of Dr. Franz Bayer in the determination of fishes, 
he again publishes an up-to-date treatise, including 
the discoveries of the last quarter of a century. The 
work is illustrated in Dr. Fritsch’s usual style, and a 
few of the figures are revised drawings of specimens 
previously described. 

Dr. Bayer’s chapter on the Cretaceous fishes wa.s 
originally published in the Bohemian language in 
1902, but is now made more readily accessible in 
German. He describes evidence of several new 
genera^ and species, and concludes that in the 
Bohemian Chalk there are more varied representatives 
of the higher fishes than have hitherto been found 
below the Tertiary formations. In view of the frag- 
mentary nature of most of the fossils, it must be 
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admitted that this conclusion needs confirmation from 
future discoveries before it can be definitely accepted. 
The specimens on which the new genera Cor\- 
phsenopsis and Bayeria (Fritsch) are founded are 
certainly remarkable. 

Dr. Fritsch ’f. section of the work shows that all 
the usual groups of Cretaceous Reptilia are repre- 
sented in the Bohemian rocks. There are undoubted 
fragments of Plesiosaurs, and there is one interest- 
ing brain-cast which the author describes as probably 
referable to Polyptychodon. Dr, Fritsch, however, 
overlooks the fact that the skull of Polyptychodon is 
actually known in England, and is undoubtedly 
Plesiosaurian or Pliosaurian, not Mosasaurian. 
Chelonian remains occur, evidently representing 
turtles related to the small Chelone Benstedi from the 
English Chalk, Some fragments appear to be 
Mosasaurian, but those described under the new name 
of Iserosaiirus litoralis are extremely problematical. 
Other fragments, ascribed without much reason to 
Dinosauria, scarcely suffice to justify the new’ names 
bestowed on them. Some good new figures of the 
interesting wfing-bones of the small Pterodactyl, 
Ornithocheinis hlavaci, are given, and the volume 
concludes with a systematic list of species* 

A. S. W. 

Die Bedeutung des Experimentes fiir den Unterricht 
in der Chemie. By Dr. Max Wehner. Pp. 62. 
(Leipzig and Berlin : B. G. Teubner, 1905.) Price 
1.40 marks. 

This brochure forms part of a Sammiung natur- 
wissenschaftlich-padogogischer Abhandlungen,” and 
is very hard reading for an ordinary English chemist. 
It is divided into two parts, the first of which deals 
with ‘ the importance of experiment for attaining 
the object of chemical instruction, and the second 
with the importance of experiment in relation to 
method in chemical instruction. It is hard reading 
in the sense that one has to wade through detailed 
arguments which culminate in conclusions such as 
description does not suffice for the instruction of 
the pupil in chemical processes,” and “the develop- 
ment of the laws concerning chemical processes from 
experimental observations is more effective for 
chemical teaching than their deduction from quoted 
examples,” The w’ork is, in fact, an example of pure 
pedagogical exercitation, and it may be recommended 
with confidence only to those wffio have a liking for 
that kind of literature. A. S. 

Monographie des Cynipides d'Europe et d*Algdrie, 
By TAbbd J. J. Kieffer. Tome second, ame. fasci- 
cule. Pp. 289-748 ; plates ix-xxi. (Paris : A. 
Hermann.) Price iSs. 

This is the conclusion of vol. vii. his of Andr 4 ’s great 
series of monographs, “ Species des Hymenopt^res, ” 
and completes the Cynipides, or gall flies. The pre- 
vious portions have already been noticed in Nature 
(vol, Ixvii. pp. 124-5, December ii, 1902, and vol 
Ixviii. p. 221, July 9, 1903), and the part now pub- 
lished completes the Cynipides, $6 tribu, Figitinae; 
and also includes the Evaniides (divided into tw^o 
tribes, Evaniin® and Gasteruptioninae), the Ste- 
phanides, Trigonalides, Agriotypides, general supple- 
ments, a “Catalogue m 4 thodique et synonymique, ” 
extending from pp. 653 to 741 (double columns), and 
general indices. 

The plan of the work is uniform throughout, and 
as the previous portions have already been discussed 
at considerable length, an extended notice is here 
; unnecessary. W. F. K. 
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The Gum-Bichromate Process. By J. Cruwys 
Richards. Pp. 119. (London : lliffe and Sons, 
Ltd., n.d.) Price 25. 6d. net. 

This process of photographic printing is about fifty 
years old, but it is only during the last ten years or^ 
so that it has been adopted for practical puiposes. ' 
When first introduced it was deliberately rejected, 
because it w'as not equal to the then known processes 
in reproducing the detail of the negative; latterly it 
has been taken up and very much appreciated by 
some of those w’ho desire to be able to alter or 
“ control ” their photographic printing, and so obtain 
results that, while they can lay no claim to mechanical 
accuracy, more nearly please the sesthetic taste of 
the worker. At the present time there are more 
methods of photographic printing than there were 
a generation ago that are excellently adapted for the 
purposes of photography pure and simple; therefore 
the gum-bichromate process is still more than it w'as 
then a process for the specialist in the direction named. 
The author of this volume is well knowm as a 
successful worker of the method. He gives his own 
formulas, and states clearly the practical details that 
he prefers to follow, but he also describes the methods 
of others. He is a warm advocate of “ multiple 
printing”; that is, after coating the paper, exposing, 
developing with w’arm w^ater aided with a brush or 
by other mechanical means, coating, exposing, and 
developing a second or even a third or more times, 
so gradually building up the picture with the maxi- 
mum opportunity of “control.” It w’Ul be obvious 
that every possibility of improvement in the hands of 
the skilful is a probability of error in the hands of 
the artistically ignorant, and that the process does not 
claim attention from a photographic point of view at 
all, but as enabling an artist to express his ideas with 
less trouble and perhaps wdth more accurate drawing 
than if he worked wholly by hand. The volume in- 
cludes several reproductions of the author’s vrorks, 
j some of them showing the print in its various stages 
of evolution. 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 
Recent Changes in Vesuvius. 

I BEG to enclose a somewhat free translation of a letter 
I have recently received from Prof. G. Mercalli, of Naples, 
concerning certain changes which have taken place in 
Vesuvius this year. During a visit to the mountain on 
August 14-16, I was able to approach quite near to the 
sources of the lava streams described by him, and also to 
examine the remarkable tunnels formed at certain places 
by the cooled surface of lava streams which had sub- 
sequently diminished in volume, or had even “ run dry.” 

During the week preceding my visit, many incandescent 
bombs of pasty rock had been ejected from the crater at 
the summit, mostly in the direction of the side facing 
Pompeii, and these successively rolling down the ash-slope 
presented a beautiful spectacle at times. The lava streams 
proper often presented that curious double appearance, due 
to the fact that the colder and darker scoriae, floating 
down the stream, keep to the more swiftly-moving current 
in mid-stream, and avoid the sides. 

Yesternight (August 2o> but one of the lava streams 
referred to by Prof. Mercalli was visible from Naples, the 
other having apparently ceased. 

The explosions of Stromboli are occurring at intervals 
of about 3§ minutes. R. T. Gunther. 

R.M.S. Oroya, off Stromboli, August 21. 
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harja Stream of May 27, 1905. 

In the months of April and May of. this year Vesuvius 
began to show an increased activity, and in the crater, 
which was about So metres in depth, a small cone began 
to form ; it increased rapidly, and by the middle of May 
had risen to a height of about 15 metres above the level 
of the enclosing crater. 

From ^lay 25 to May 27 violent explosions occurred, 
which were heard in all the villages on the mountain-side, 


lava piled itself up in the space between the cone and the 
hill formed by the lava-flow of 1895 ; a stream branched 
off, first toward Mount Somma, but afterwards in a south- 
south-west direction, and a small stream more fluid than 
the main body ran to within a short distance of the electric 
railway which plies between the observatoi-y and the lower 
funicular station. Near the fumarole “ B ” a small heap 
of scorias (a driblet-cone), about 4-5 metres in height, has 
sprung up ; but apart from the explosions attendant on its 
formation, and which only lasted a few days, there has 
been no disturbance in the regular flow of the great 



streams. 

The line of white steam seen in Fig. 2 shows the 
position of the outlets and the course of the lava streams 
as seen from the observatory ridge ; the black smoke 
issuing from the crater indicates the cloud of non- 
incandescent dust which was cast up after the partial fall- 
ing in of the walls of the smaller cone on the summit. 

We may perhaps attribute the frequency in these latter 
years of the lava streams from lateral outlets to the in- 
creased height of Vesuvius (now about 1330 metres), for 
the column of fluid lava, when inside the cone, is forced 
up to a higher level and exerts greater hydrostatic pressure 
on the sides of it, which are, moreover, much s(‘anied. 
Formerly, when the mountain was lower, as, for instance, 
between the years 1840 and 1850, the lava streams generally 
flowed from the top. 


Fig. t. — Source of lava stream of August a6, 1Q03. From a photograph 
by Prof. G. Mercali, taken April 15, 1904. 

and were accompanied by the ejection of much red-hot 
and liquid matter. These explosions ceased almost 
suddenly on the evening of May 27, and at about 6.45. a 
small lateral outlet, “A,” burst through the north-w^est 
flank of the gr%at cone at a height of about 1245 metres, 
and at the point where a seam in the mountain-side showed 
where the traces of the last eruption of August 26, 1903, 
still lingered. 

A few hours after the first, a second outlet was formed, 
then a third, B, ” both lower down, at an altitude of 


Fig. 2.— Vesuvius as seen rom the Observatory Ridge, May 29, 190';. 
From a photograph by Prof. G. Mercalli. 

about 1180 metres, and both westward of the first, and 
nearer the station of the funicular railway. 

For some weeks lava issued from these outlets and 
flowed down the mountain-side in two parallel streams, 
which from Naples had the appearance of two lines of 
fire running down the slope of the great cone ; towards 
June 25 the current from “A” ceased, but the stream 
from B '’ continued, and flows more actively than before. 
On reaching the* base of the great cone (800 metres), the 
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The Millport Marine Station. 

Since the efficiency of such an institution as a biological 
station is so largely dependent upon the completeness of 
its library, I do not think any apology need be offered 
for appealing to those readers of Nature who arc interested 
in marine biology for assistance in an endeavour to bring 
together for the use of those working at the Millport 
Marine Station as complete a collection as may be possible 
of works having any bearing on the fauna and flora of 
the European seas. The station already possesses a con- 
siderable proportion of the more important monographs, 
as well as a number of useful pamphlets ; but there ant 
still lacking many reference works of importance, and I 
am sure that copies of some of these will exist among 
the duplicates in many a naturalist’s library. I would 
. also urge the claims of the Millport Station upon the 
i generosity of authors for separate copies of any papers 
' they may publish; and in this connection it should be 
noted that the council of the association has recently 
agreed that all material intended for private 1 research 
shall be supplied absolutely free of charge. I 

This occasion may also be utilised to point out! some 
the advantages which the Millport Marine Station offers 
to the research student. The fauna of the Clyde area is 
an extremely rich one, and the water in the vicinity of 
the station is of most remarkable purity, so that ev(‘ii 
quite dQlicate species can be readily kept alive in the tanks. 
A small steamer, the Mermaid^ specially built for scientific 
research, is constantly at work during the summer months, 
and brings in daily an abundant supply of material. I’lie 
tank-room, only part of which is open to the public, has 
recently been greatly extended, and now has facilities 
which are probably unsurpassed anywhere for the accommo- 
dation of invertebrates and the smaller vertebrates ; , the 
tanks are mostly of glazed fire-clay, and capitally adapted 
for observation and experiment. Besides a woll-equipped 
private^ research room, there are seven screened compart- 
ments in the general laboratory affording ampl'e accommo- 
dation for nine students, while a large class-room recently 
added has benches for forty-five students. 1'“^ 

The station is lavishly equipped with appairatus of all 
kinds — for instance, the student will firld here ^wory facility 
for advanced physiological work. In fine, I think' it mav 
fairly be claimed that nowhere in the Britislh Isles will 
the student find facilities for research on marine biology 
such as exist at Millport ; and, indeed, I know of no 
marine station elsewhere which can, all things considered, 
offer greater advantages to the biologist. Lastly, it may 
be mentioned that although the fees arc very low, there is 
never any difficulty in arranging for a free table. 

S. Pace (Director). 

Millport Marine Station, N.B. 
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THE TOT XL SOLAR ECLIPSE, AUGUST 30. 
(i) The Solar Physics Observatory Expedition. 

Palma, August 26. 

I N another four days the eclipse will be an event 
of the past, and we shall be packing up the 
great amount of material which we have been setting 


have been previously calculated, give us 16 seconds 
and 5 seconds respectively before the commencement 
of totality. The object of employing these times is 
not so much to assist the observers in the camp 
generally, as to warn the workers with the prismatio 
cameras', who begin making their exposures three 
seconds before the commencement of totality. Both 
Mr. Butler and mvself utilise 



Fig. I. — Our camping ground as seen from the south-east end. n the long tent on the left is the 
76 ft. prismatic reflector, and all the other instruments are beyond it. Notice the poles for the 
discs in the right-hand corner. 


these two signals to begin our 
series of snap-shots for photo- 
graphing the lower chromo- 
sphere. 

Undoubtedly the three minutes 
three seconds, the length of 
totality at this station, is a long 
time, and when the strong 
voices of the timekeepers are 
heard shouting out “ 163. 
seconds,” “153 seconds more,” 
&c., one somehow feels that one 
is not utilising to the fullest 
extent the time available. 

With the prismatic carriera. 


up with so much care since August ii. The greatest 
keenness has been displayed in every party told off 
for its particular duty, and I think that everyone will 
be glad when the eventful day arrives. 1 

We have settled down to 


of which I am in charge, 
it is hoped to secure fourteen photographs. The three 
large 6-inch prisms of 60^, and the object-glass of 
the same diameter, form together a powerful weapon 
of research. The programme of work is to make 


routine work every day. Those 
in charge of instruments go to 
the camp at about 6.15, and 
work at the adjustments and 
small items so necessar}^ for 
successful photographs. At nine 
o’clock the whole band of volun- 
teers, now about 150 in number, 
arrives at the camp, and three 
drills are then gone through in 
fairly quick succession. The 
organisation of the division of 
labour at each instrument is now 
very satisfactory, and the various 
movements that have to be 



Fig. 2. — The camp as seen from the south-west end of the ground. The si-inch McCIean equatoriaf 
in the foreground, i6 ft. coronagraph under tent on left, 76 ft. prismatic reflector under canvas on 
the right. All these instruments are housed with sails and spars from H.M.S. Uenus. 


performed at stated times occur in clockwork 
fashion. 

As I have mentioned before, the whole work of the 
C 3 amp is organised according to signals given by the 



Fig. s- — T he north end of the 76 ft. prismatic reflector, showing the dark 
room with the wine-tub for water, the two handcarts loaned us, and on 
the right, under the small awning, the s-prism 6-inch prismatic 
camera. 

eclipse clock. There are, however, two further 
signals given from the angles subtended by the cusp 
at the centre of the dark room. These angles, which 
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four snap-shots at about the commencement of totality 
and five about the end. The remaining five plates 
will be exposed for intervals varying from 5 to 90 
seconds, and it is hoped that the two long exposures 
on each side of mid-totality will add to our knowledge 
of the wave-lengths of the coronal rings. This pris- 
matic camera is designed to give results suitable for 
determining accurate wave-length, of the chromo- 
spheric and corona arcs; the image of the sun is 
therefore small, and* the dispersion large. 

The prismatic reflector of 76 feet focal length, in 
charge of Mr. Butler, provides a solar image of about 
8 inches diameter, and, since the light is made to pass 
through one prism twice, the dispersion is not 
excessive. The large chromospheric arcs should, 
however, provide us with much matter for thought. 

This latter instrument is practicall}’- ready for 
the eclipse, and a few words may here be said as 
regards the erection of it. The camera end itself 
forms part of the dark room of the camp, and is to 
the south of it. Just outside, but a little to the west 
of the north and south line, is the siderostat, which 
throws the solar rays on to the long-focus mirror 
situated to the south about 70 feet. This concave 
reflector throws the image towards the north, into 
the portion of the dark room in which is fitted a 
screen.- An arrangement is adopted for inserting, 

I during some periods of totality, a prism in front of 
I the mirror. The light from the siderostat has thus 
I to pass twice through the prism, giving a very useful 
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Spectrum. The large size of the image involves the 
use of very great photographic plates, and in this 
case plates 2 feet square and 2 feet by i foot will be 
used. 

In order to keep out the light from the cloth tube 
connecting the mirror with the camera, sails have 
heen erected on large spars, making the whole tube 
a very imposing structure. 

Two new additions to eclipse drill have been intro- 
duced to render the organisation more perfect and 
flexible in exceptional^ circumstances, and both of 
these have been proved to be necessary. During one 



Fig. 4. — The timekeepers at work with the eclipse clock, and their audience. 


of the rehearsals the other day the eclipse clock 
stopped owing to the hand coming in contact with 
the dial over which it moves. Such an occurrence 
has never been known in our eclipse history before, 
and the timekeepers remained dumb after counting 

163 seconds more.” In future, a man with a stop- 
watch will stand with the timekeepers and keep a 
tally of the 10 seconds as they pass. 

The second innovation was prompted by the possible . 
absence on the day of the eclipse of any one member 
of a group working an instrument Unfortunately, I 



Fig. 5.~The ooelostat end of the 16 ft. coronagraph, which is under the 
tent on the right. 


had to spend the whole of Saturday, August 26, in 
hed by the doctor’s orders; but my instrument was 
.very efficiently worked by the navigating officer, 
I^eut. Horne, who will make the cusp observations 
siderostat during the eclipse. In each party, 
i^ert, the work of each member was changed, and 
’ * ^ 'v^rere carried out under this scheme with success. 

; ^ should like to take this opportunit}?- of thanking 


most heartily both Staff-Surgeon Clift and Surgeon 
Jones, of H.M.S. Venus, for their very kind and 
efficient assistance on that occasion. 

The camp at the present time practically fills the 
whole of the enclosed ground placed very generously 
at our service. Thi'ough the kindness of the local 
authorities, extra tents have been provided, and much 
material loaned in the way of wood for the shadow- 
band party, handcarts for the use of the men bring- 
ing water and provisions from the ship, &c. 

To avoid the inconvenience of any dust arising 
from the road to the north of the camp, the same 
authorities will keep this well watered on the day of 
the eclipse, and for some days previous to it, and they 
have also arranged that the manufacturers' chimneys, 
which are very numerous here, shall not smoke during 
the time of the eclipse. 

William J. S. Lockyrr. 


(2) Reports of Observations. 

Up to the time of writing very few details as to 
the actual scientific results obtained during the total 
eclipse of the sun on August 30 have arrived 
in this country; but it is very clear that the hopes 
expressed in these pages on August 24 have not been 
completely realised on account of the prevalence of 
cloud during totality at several stations. 

Telegraphing from Castellon, Prof. Callendar states 
that, although the first and last contacts were 
observed in a clear sky, totality was entirely obscure, d 
by clouds. Good records of radiation and tempera^ 
ture were, however, secured. Similarly, Mr. Ever-i 
shed, who had set up a very fine prismatic camera^ 
near to Burgos, says in a telegram to the Royal 
Society, “Thick clouds; no results.” This forms 
a striking contrast to the reports of the Press corre- 
spondents, which state that all the observations at 
Burgos itself were successfully carried out during a 
temporary break in the clouds. A reproduction of a 
photograph of the corona, taken with a camera of 
48 inches focal length by Mr. J. T. Pigg at Burgos, 
appeared in the Daily Nents for September 2. 

At Palma, Majorca, the expedition from the Solar 
Physics Observatory, South Kensington, under the 
direction of Sir Norman Lockycr, and assisted by 
the officers and crew of H.M.S. Vemis, wore 
apparently only a little more successful, for as the 
crucial moment of totality arrived dense clouds canie 
up and obliterated the sun. At about mid-totality, 
however, a break in the clouds occurred, and some 
photographs were secured which, it is hoped, may at 
least show the form and extent of the corona. 
Several good drawings of this feature, which was 
of the “ maximum ” type seen in 1871 and 1882, 
were made by the “ disc ” sketching parties. 

At Saragossa, cirrus clouds prevented observations 
being made. 

Encouraging but brief reports have been received 
from the observers at the North African stations. 

^ Mr. Newall, at Guelma, appears to have been 
singularly fortunate, for he reports “ superb weather 
conditions, observations successfully made,” and 
states ^ that he observed a brilliant corona of the 
“ maximum ” type having remarkably long streamers 
— one of which extended towards Mercury for more 
than three degrees — and unusually dark rays. 
Splendid prominences were also observed by him. 

Sir William Christie’s report from Sfax is not 
quite so sanguine, for he states that the sky was 
partially cloudy ; nevertheless, photographs were 
secured with all instruments, and the . eclipse was 
satisfactorily observed. A Reuter telegram from this 
station ^ says that during the . period of totality no 
clouds interfered with the observations. 
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At Assuan, where Prof. Turner set up his corona- 
graph and polariscopic apparatus, the atmospheric 
conditions were perfect, except for a slight haze, and 
the Times correspondent reports that eight photo- 
graphs in polarised light were obtained and successful 
corona pictures were taken. Mr. Reynolds with his 
120-feet reflector evidently experienced the great 
drawback common to all users of long-focus cameras, 
viz. bad atmospheric tremors, for the local fire brigade 
had to be requisitioned to flood the site in order to 
check the radiation from the heated ground. 

Dr, J. Larmor sends us the following observ- 
ations made by Mr. S. L. Walkden on the Orient 
steamer Ortona^ situated on the central line of the 
eclipse in the Mediterranean near the Spanish coast. 
The observations contain a good naked-eye record of the 
eclipse, and agree with Dr. Larmor ’s impressions ; — 
“ Rainbow' colours visible on small cloud about ^ 5° 
from sun about J minute to i minute before totality. 
Pulsation of light from strip of sun w'as observed by 
Mr. Campbell and myself as if the moon advanced 
by stages. (Probably another aspect of shadow-bands 
phenomenon.) No approach of shadow observed by 
myself, though keenly looked for; but found no one 
else w’ho observed it except Mr. Campbell, w'ho caught 
it in the sky not far from sun’s limb at time of 
approach of totality. Totality. — ^\^enus first noticed 

about one minute before totality, and Regulus as soon 
as totality complete. Mercury searched for with Zeiss 
field-glass and naked eye, but not caught after about 
to to 15 seconds’ search. Corona. — Very fine and very 
detailed, so that general description difficult. General 
impressions. — (i) Some streamers seemed to cross, and 
were certainly not all radial. (2) Obvious extension 
seemed about tw’o sun diameters. (3) Streamers dis- 
tributed all round sun, but chiefly at left- top (45° 
from top) limb. Long thin streamer at left-left- 
bottom limb (671° to left of bottom). Prominences . — 
Distributed more or less all round, but chief one 
observed at left-top corner. Height about i of 
sun’s radius; but this should be corrected for irradi- 
ation, which made the prominence appear to trespass 
into the moon’s surface, exaggerating its size and 
producing general local glare. Colour of prominence 
was much less marked than expected, being merely 
of a violet or faintly rosy-pink hue. Shadow bands 
observed on deck at end of totality (looking dowm 
from boat deck). They * rippled ’ along a little 
faster than could be easily follow'ed by eye. They 
'"^ere parallel to the strip of the sun after totality, and 
^travelled in direction of shadow'. Dark strips about 
8 inches wide, distance apart about 18 inches. 
'During totality depth of darkness seemed practically 
^dependent of depth of our immersion in shadow'. 
Clouds formed a good deal after f of sun’s diameter 
|iad gone. Lightness of eclipse very marked, and in 
itself disappointing. Time by watch always plainly 
visible. Sky illumination greatest round horizon, 
and a yellow^ sunset) in points opposite to 

jSun (about N. point). Coast lights were visible a 

t iw miles aw'ay, and one hill to N. appeared as if 
perforated, w'ith the sky showing through. This 
observed by one other passenger. Venus still 
fisible nearly 5 minutes after end of totality. Whole 
pjdck disc of moon w'as visible shortly beffire totality, 
i^y § to 10 seconds before.” 

? According to a correspondent writing to the Times, 
some interesting observations of a simple character 
were made by the amateur astronomers on board the 
and O.^ mail steamer Arcadia, w'hich’ for the time 
the eclipse w^aited off the coast of Spain not far 
from Castellon. Members of the British Astronomical 
i^^ociation w’ere on board, and organised themselves 
|<>;;w'atch various features of the phenomena. Mr. 
Mrs. Johnson report that they saw the whole 
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contour of the moon projected on the corona immedi- 
ately after the first contact. Thermometric observ- 
ations show’cd a fall from 90° to 72 *^.6 in the sun, 
and from 82^4 to 72° 5 in the shade, temperature.. 
Mr. Bacon, first officer of the Arcadia, mad^ 
successful observations of the approach and of the 
recession of the moon's shadow from a point of 
vantage at the mast-head. 

As regards the observations made by foreign astro- 
nomers, those located at Castellon, Burgos, Guelma,. 
Sfax, and Assuan shared, of course, in the conditions- 
enumerated above.* M. Trdpied, of the Algiers- 
Observator3^ was apparently very successful at 
Guelma, and obtained numerous photographs of the 
chromospheric spectrum and the corona. A fall of 
temperature of 5® C. (from 33° to 28°) was recorded,, 
and Mercury, Venus, and Regulus w*ere observed. 

At Tripoli, Prof. Todd, of Amherst College Observ- 
atory, M. Liberd, of Paris, and Prof. Millosevich, of 
Rome, were favoured wdth a clear sky. Prof. Todd 
secured some 250 photographs of the corona wdth his 
automatic coronagraph. Very good observations of 
the shadow'-bands are said to have been made at this 
station. 

A disappointing feature of the eclipse w'as the 
failure to secure observations at both ends of the 
shadow' ’s path. As mentioned before in these 
columns, arrangements had been made by the Lick 
Observatory to photograph the corona in Labrador 
and in Egypt wdth exactly similar coronagraphs. 
Mrs. Maunder, accompanying the Canadian party at 
Hamilton Inlet (Labrador), w^as also, to use a corona- 
graph identical in scale wdth that used by Prof. 
Turner at Assuan. A Reuter telegram from St. 
John’s, Newfoundland, announces, how’ever, that the 
Lick observers experienced a total failure owdng to. 
clouds; a second message from a telegraph station 
on Hamilton Inlet stated that fine w^eather prevailed 
from 7 a.m. to 6 p.m. on the day of the eclipse, and 
that the phenomena w'ere perfectly visible, and it was 
hoped that the Canadian party had been successful in 
making good observations. A later telegram, dated 
September 3, states, however, that the expedition w'as 
entirely unsuccessful, owing to the cloudy weather, 
and no photographs were secured. 

A communication from Mr. J. Y. Buchanan,. 
F.R.S., to the Times of September 5, contains some 
interesting notes of visual observations made during 
the period of totality at Torreblanca, a small village 
oh the east coast of Spain. Having been present at 
the 1882 eclipse, wffien he assisted Sir Norman 
Lockyer at Sohag, on the Nile, and not having seen 
the whole of the phenomena, Mr. Buchanan only 
took with him an ordinary' camera and a field-gJass, 
so that he might devote all his attention to \isuai 
observations. His choice of Torreblanca, wffiere, with 
the exception of the local railway employees, he seems 
to have been the sole observer, w'as justified, inasmuch 
as the eclipse took place in a blue sky. As the last 
vestige of sun disappeared behind the eastern limb 
of the moon a magnificent bunch of prominences, of 
a light violet hue, appeared at the same part of the 
limb; but these subsequently disappeared, and a 
careful search at mid-totality failed to reveal any 
prominences at all- A similar group, how'ever, burst 
into view on the opposite limb just before the end of 
totality, thus indicating that the apparent diameter 
of the" moon was sufficient to cover the wffiole of the 
prominence layer of the sun’s limb at mid-totality. 

The corona was clearly visible near to the western 
part of the moon’s linib eight seconds before the 
advent of totality, and throughout totality it was 
very clearly defined. On an average it extended to 
rather more than one lunar diameter from the limb, 
but a streamer on the low’er western limb w'as judged 
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to extend to at least twice this distance. The whole 
corona had an appearance of movement, suggesting 
to Mr. Buchanan certain features which occur when 
a search-light illuminates the atmosphere. 

• Observations of the partial eclipse are of no great 
interest as compared with those made during totality, 
but a number of thermometric readings were recorded 
at numerous stations. Mr. Spencer Russell, in a 
communication to the Standard for September 2, gives 
a table of fifteen-minute observations of a wet and 
dr\^ bulb thermometer, made at Epsom between 
11.45 ^rid 2 p.m. on the day of the eclipse. 

Whilst the wet bulb readings remained constant at 
53° F., the dry bulb showed a minimum temperature 
of 54° F. between 12.45 and 1.30 p.m. Photographs 
of the partial eclipse w^ere secured by Messrs. Spencer 
and Butler during a balloon journey from Wands- 
worth to Caen in Normandy. 

An interesting record of a. series of pin-hole ” 
images of the crescent sun reaches us from Sir Joseph 
Fayrer, F.R.S. Whilst sailing in a ten-ton boat 
haying a large mainsail, he observed the partial 
eclipse under favourable conditions in Falmouth Bay. 
About I p.m. a slight breeze caused the sail to incline 
from the perpendicular, and a number of well defined 
crescent images were projected on to the whitened 
deck of the boat, and occasionally on to the water. 
An investigation showed that these images were 
formed by a series of eyelet holes, used for the balance 
reef, high up in the sail. The phenomenon was so 
vivid and the images so sharply defined as to appear 
worthy of record. 

A correspondent to the Daily Graphic (September 2), 
the Rev, Frederick Ehlvers, rector of Shaftesbury, 
Dorset, records the remarkable phenomenon of an 
evening primrose unfolding itself during the eclipse 
as if evening had arrived. Observers at the Solar 
Physics Observatory, South Kensington, were pre- 
v^ented by clouds from seeing the eclipse, except for 
one or two breaks of short duration. About one 
minute before last contact, however, the sky suddenly 
became clear for a short distance around the sun, and 
brilliant sunshine prevailed as the last trace of the 
moon left the solar disc. 


TECHNICAL EDUCATION IN NATALA 


HE report of the commission appointed to inquire 
into technical education in Natal has just been 
received.^ It is signed by eleven out of tw’elve of the 
commissioners, and Mr. C. I. Mudie, superintendent 
of education, has forwarded a minority report. 

The commission, under the presidency of Sir David 
Hunter, K.C.M.G., held eleven meetings and ex- 
amined fifty witnesses; some of the members were 
also sent to Johannesburg to confer wdth the council 
and^ board of studies of the Transvaal Technical 
Institute. Delegates from the Orange River Colony 
also attended the conference. 

The commission finds that Natal, wdth its Euro- 
pean population of 97,109, has as yet but meagre 
provision for technical and higher education, and, 
in<^ed, states that boys who had received primary 
and secondary education in the colony were frequently 
found to be so deficient in general knowledge that 
they were not well qualified to enter upon technical 
education. 

The result of inquiries as to the probability of 
youths availing themselves of instruction should it be 
placed within their grasp was decidedly encouraging, 
and the commission concludes, from the evidence and 


V Report of the Technical Education 
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statistics, and from the fact that considerable sums 
are being expended by individuals in Natal on 
American correspondence classes and private tuition, 
that there is an urgent necessity for more adequate 
provision to equip the youth of the colony for the 
battle of life. 

The resolutions of the conference held at Johannes- 
burg point out that there is a present and immediate 
need for a full teaching university in South^ Africa, 
and that the colonies in which the university may 
not be situated should each have one or more colleges 
or institutes devoted to higher or technical education 
which should be recognised by the university council 
as integral parts of that teaching university, and that 
the university should grant diplomas in professional 
subjects, and degrees in arts and science, in the 
faculties of (i) education; (2) engineering, including 
mining ; (3) agriculture ; (4) law ; and (5) medicine. 

The recommendations of the commission are based 
upon the resolutions of the confei'encc, and suggest 
that immediate steps should be taken by the Govern- 
ment to provide for higher education; that a council 
be appointed by Government to organise and control 
technical education in Natal which shall be indepen- 
dent of the education department, although that de- 
partment should be represented on the council. It 
suggests that specialists be obtained as lecturers in 
(i) chemistry and metallurgy; (2) physics and electro- 
technics; (3) natural science (botany, zoology, geo- 
logy, physiology); (4) pure and applied mechanics; 
(5) modern history and literature ; while other subjects 
would be taught by local part-time men. 

It is suggested that Pietermaritzburg has first 
claim for this college, but that Durban also has 
claims, and the commission thinks that the foregoing 
lecturers should be peripatetic, in the first place teach- 
ing at Pietermaritzburg and Durban only, but as 
occasion required going farther afield. 

While appearing to have somewhat wide view's as 
to the subjects that should be taught — for twenty-six 
branches are mentioned in the list of subjects in 
which the commission finds there is a need for classes 
— the estimates of cost arc strictly moderate, for the 
annual expenditure is taken at 6500Z., and the initial 
expenditure to provide the necessary equipment for 
engineering, chemical, physical, natural science, and 
other laboratories is estimated at about 2000I. It is 
true that no provision is made in this estimate for 
rent or capital expenditui-e on buildings, but we should 
think even without these the estimate was likely to 
be exceeded. 

All institutions, however, must have a beginning, 
and those which start with the highest aspirations 
have a good chance of attaining some, if not all, of 
their objects. There can be no doubt that technical 
education should be conducted everywhere quite apart 
frorn the education department, and as much as 
possible under the guidance of men who are 
acquainted with some at least of the subjects that 
are being taught. Technical education, especially in 
the colonies, should be made accessible to everyone, 
and should more especially offer induccMiicnts to tliose 
who are working for their living to improve their 
knowledge of the sciences which underlie their 
handicrafts. If this be the first object in view, it will 
be evident that evening classes and evening labor- 
atory work must be undertaken before any attempt 
is made to form day classes. It appears to be chiefly 
on this subject that Mr. Mudie dissented from the 
report of the commission, for he thinks the college at 
Pietersburg, which, as he says, covers a preparatory, 
a high school, and a college proper, should form the 
nucleus of a university college in Natal. It w'ould 
not seem to be a desirable thing to commence oper- 
ations in this way for many reasons, the principal of 
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which is that artisans, clerks and others, for whom j 
technical education is primarily provided, while wish- i 
ing to learn, have in many cases left school so ! 
recently that they do not wish to return, and those j 
of maturer age are not always quite certain whether j 
their dignity will allow them to go to school again, j 

THE WOBURN EXPERIMENTAL FRUIT 
FARM, 

HE fifth report on the Woburn Fruit Farm, by 
■*' the Duke of Bedford and Mr. Spencer U. 
Pickering, F.R.S., contains a very useful summary 
of^ the results of ten years’ experiments and observ- 
ations on apple-trees. The conclusions arrived at are 
based on measurements of leaves, trees, and fruits, 
and also on weighings of the fruit. The average size 
of the leaf of the tree seems gradually to diminish 
with age, and there is a similar but less marked ten- 
dency in the fruit. The experiments indicate no ad- 
vantage from heavy thinning of the fruit, for the size 
was not increased; hard pruning proved unprofitable, 
unpruned trees were three times more productive than 
those heavily pruned ; summer pruning was found not 
to be desirable, and even moderate root pruning was 
found to injure the trees. Apple-trees transplanted at 
2-3 years old were found to grow better than either 
younger or older plants. 

A very curious result which for some time puzzled 
the experimenters was that carelessly planted trees, 
though weak at first, ultimately made more growth 
^^an those carefully planted. A satisfactory explana- 
tion has, however, been found. The roots of care- 
lessly planted trees are so much injured that they 
make scarcely any growth; the result of this is that 
numerous new roots grow from dormant buds higher 
up the stem, and these new roots, not having suf- 
fered from transplantation, ultimately surpass in size 
the original roots of carefully planted trees. 

The results obtained at the Woburn Fruit Farm 
are to some extent due to the particular soil — a 
moderately stiff clay— but it is probable that the con- 
clusions arrived at would be found to hold good in 
many English orchards. It is, however, a very 
difficult thing to judge how far conclusions of the 
foregoing kind, based on a particular set of con- 
ditions, apply under different conditions, and the 
■practical value of the long series of experiments and 
'Observations rnade at Woburn would be very greatly 
increased if similar experiments were conducted on 
a soil, or soils, of different character. In any action 
which the Board . of Agriculture and Fisheries may 
take upon the report of the “ Fruit ” Committee, it 
is to be hoped that the important work of the Duke 
of Bedford and Mr, Pickering may be followed up 
arid extended. T. H. Middleton. 


[i / NOTES, 

To commemorate the meeting of the British Association 
in South Africa, a scheme has been formulated to found 
a British Association medal for South African students. 
This announcement was made by Prof. Darwin at the 
close of his presidential address at Johannesburg. A visit 
was paid to the Johannesburg Observatory on August 30, 
and the opportunity was taken of pointing out to Lord 
Selborne the suitability of the site for a fully-equipped 
observatoiy and the necessity for more astronomical work 
in the southern hemisphere. Referring to this suggestion 
in the course of his speech introducing Prof. Darwin as 
president of the association, Lord Selborne is reported by 
the Times correspondent to have said that “ he greatly 
regretted he had been obliged to refuse the only request 
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that the association had made to him — namely, to find 
funds for the establishment of a proper observatory in 
Johannesburg. He was obliged to say that all the revenue 
they at present possessed was required for the develop-# 
ment of their material resources and means of communi- 
cation ; but where the Government was powerless, what 
a magnificent opportunity there was for a patriotic Trans- 
vaal. For a site in the purest atmosphere, 2000 feet 
above the highest observatory now existing, only io,oooZ. 
was required. There they might establish a telescope 
which would help observers in the southern hemisphere 
to compete with the astronomers of the northern hemi- 
sphere. The site was there, and it was already occupied' 
by a perfectly equipped meteorological observatory.” All 
the papers on South African matters read during the meet- 
ing are to be published in a separate volume by the South 
African Association for the Advancement of Science. At 
the closing meeting, held on September i, Prof. Ray 
Lankester was elected president of the association for 
1906. 

Mr. j. W. Dougl.\s, one of the editors of the Entom- 
ologist’s Monthly Magazine, died at Harlesden on 
August 2S in his ninety-first year. 

Three distinct earthquake shocks, the severest ever 
experienced in the district, were felt at Portsmouth, New, 
Hampshire, on August 30, beginning at 5.40 p.m. 

Reuter^s correspondent at Stockholm reports that Prof. 
Nathorst has received a letter in w’hich Lieut. Bergendahl, 
w''ho is a member of the Due d ’Orleans’s Greenland Expedi- 
tion, states that on July 27, as the expedition passed Cape 
Bismarck, unknown land was discovered. It appears that 
Cape Bismarck lies on a large island, and not on the 
mainland. The new land has been mapped as well as 
possible, and has received the name Terre de France. The 
expedition was unable to penetrate further* north than 
78® 16' N. lat. 

At the annual meeting of the Academy of the Lincei, 
which was held on June 4 in the presence of the King and 
Queen of Italy, the president, Prof. Blaserna, announced 
the result of the competition for the three Royal prizes 
founded by the late King Humbert. In the section of 
normal and pathological physiology, the prize is awarded 
to Prof. Aristide Stefani, of Padua, for his published 
work dealing with the physiology of the heart and circu- 
lation, the non-acoustic functions of the labyrinth of the 
ear, and the serotherapeutic treatment of pneumonia. In 
the sections of archaeology and of economic and social 
science, the judges reported that the competitors were not 
of sufficient merit to justify the award of the prizes. This, 
is the first occasion on which so small a proportion of the 
prizes have been conferred, and it is proposed that in 
future the section of archaeology shall embrace not only 
classical, but also Christian and mediajval archaeology. 
Ministerial premiums intended to aid original work among 
teachers in secondary schools were awarded in the depart- 
ment of mathematical sciences to Prof. Ciani (50?.), Prof. 
Pirondini (38?.), and Prof. Chini (20/.). Out of the funds 
available from the Carpi prize, a sum of 32?. was aw’arded 
to Dr. P. Enriques for a thesis on the changes brought 
about in absorbed chlorophyll by the action of the liver, 
and the relation existing between the derivatives of chloro- 
phyll produced in the organism and the genesis of the 
haematic pigments. In his address the vice-president, 

F. d’Ovidio, discussed in general terms the question 
“Art for Art’s Sake,” dealing more particularly with the 
influence exerted on national life and character by art 
and literature. 
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The Popular Science Monthly {vo\. Ivii., No. 4) contains a 
suggestive article by Prof. John M. Coulter on the methods 
available for arousing public interest in scientific research. 

'T'he results of scientific work usually reach the public i 
through the medium of reporters to the newspapers and 
writers for the magazines ; the material dealing with 
original research is, generally speaking, scant in amount, 
sensational in form, and wide of the mark. It is urged 
that men of science should, so far as possible, be their 
own interpreters, so that the misleading statements of 
the ‘^-middle man” may be avoided. Particularly, not 
only the facts of the investigation, but its general bear- 
ing should be made clear ; it is this feature that the 
reporter always misses, and a “strategic movement is re- 
presented to the public as a dress parade. “ As a justifi- 
cation, it is contended that research will be shown to be 
practical, and a more ample endowment be secured for it. 

“ The question of adequate support for research is the 
most serious one that confronts American science to-day.” 
The appeal to American interest is utility, and it is 
necessary to show that practical results are reached most 
surely and most quickly from the vantage ground of pure 
science. 

The report of the commission appointed for the investi- 
gation of Mediterranean, or Malta, fever (part iii.), recently 
issued by the Royal Society, contains the important 
announcement that goats seem to be capable of transmitting 
the disease. The evidence supporting this conclusion is 
as follows : — On June 14 Dr. Zammit examined six goats, 
and found that the blood of five of them gave the 
agglutination reaction for Mediterranean fever. This was 
confirmed by Major Horrocks, R.A.M.C. Major Horrocks 
and Dr. Zammit then undertook the examination of eight 
different herds of goats, and in every herd examined an 
average of half the animals (from 7-6-75 per cent.) gave 
the agglutination reaction for Mediterranean fever. It was 
also found that one or more apparently healthy goats in 
every herd were excreting the specific organism of the 
disease — the M. melitensis — in their milk and urine, the 
number of the organism in the milk being very large. 
It would seem probable, therefore, that infected goat’s 
milk may be the source of infection of man, particularly 
as monkeys may be artificially infected by feeding with 
material containing the specific organism, as has been 
detailed in a previous report. It is of interest that in 
Gibraltar, where the disease is also very prevalent, goats 
are almost the only source of the milk-supply. 

The report of the Government analyst of Trinidad for 
the year 1904-5 contains several points of general interest. 
Samples of water from the Carrera Convict Dep6t have 
been examined to ascertain if a connection could be traced 
between the water supply and the prevalence of diarrhoea 
and dysentery among the prisoners. Very small propor- 
tions of lead, copper, and zinc were found to be present, 
and, in view of the fact that all attempts made during 
several ye^rs past to trace the epidemic to other causes 
have been unsuccessful, it appears possible that the 
metallic impurities named are responsible for the jirouble. 
Before the question can be definitely decided, further in- 
vestigation win be necessary. The aerated waters which 
are largely consumed in the colony were found to he 
usually contaminated with lead, owing to the use of an 
impure sulphuric acid in their manufacture, to an extent 
likely to prove dangerous.' It is suggested that the use 
of liquefied carbon dioxide, such as is now imported into 
the colony in cylinders, would be a remedy for the difficulty. 
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The adulteration of milk has very much decreased owing 
to the system adopted of suspending the licenses of sellers 
convicted of adulteration during the past year. Previously 
the Board of Health did not refuse the renewal of licenses, 
either temporarily or permanently, but only issued 
warnings. 

The fishes of Puget Sound form the subject of a paper 
by Messrs. Gilbert and Thompson in the Proceedings of 
the U.S. Nat. Museum (No. 1414). The paper is based 
on a collection made in 1903, which included two species 
regarded as new and six not previously recorded from the 
area in question. 

The opening article in the first part of the third volume 
of the quarterly issue of Smithsonian Miscellaneous Con- 
trihutions is a translation of Dr. E. Mascha’s valuable 
paper on the minute structure of the flight-feathers of 
birds, originally published in the Zeitschrift fiir wissen- 
schaftliche Zoologie, and already noticed in our columns. 
Among the original communications, special reference may 
be made to one by Mr. F. W. True on the skull of an 
extinct sea-lion (Pontoleon) from the Miocene of Oregon, 
apparently the earliest known representative of this group 
of seals; to a second, by Mr. A. Mann, describing the 
extreme beauty of the surface sculpture in diatoms 
(“ Diatoms, the Jewels of the Plant-World, ” it is calI6^; 
and to a third, by Mr. C. A. White, on the ancestry of 
the North American pond-mussels of the family Unionid<e, 
in which it is concluded that all the living forms in Ums 
particular area are descended from fossil local typesT* It 
may be added that if we accept the views on nomenclature 
expressed in yet another article, the well known name 
Dromjeus (for the emeu) has to give place to Dromiceius, 

The Proceedings of the American Philosophical Society, 
Philadelphia (xlix., No. 179), contains papers on the 
Filipino, on the Aborigines of Western Australia, on the 
osteology of sinopa, and on the marsupial fauna of the 
Santa Cruz beds. In an article on the oligodynamical 
action of copper foil on certain intestinal organisms, Mr. 
Kraemer concludes that intestinal bacteria such as the 
colon and typhoid bacilli are completely destroyed by 
placing clean copper foil in water containing them, and 
that certain of the lower animal and vegetable organisms 
possess a special sensitiveness to minute quantities of 
copper. The copper is probably in the form of a crystal- 
loid rather than that of a colloid. It will be remembered 
that Dr. Moore, of the United States Department of Agri- 
culture, has suggested the use of copper salts and of bright 
copper for the purification of water supplies. In another 
article Dr. Wiley discusses the effects of preservatives in 
food on metabolism, and expresses the opinion that boric 
acid and borates in any quantity upset digestion, and even 
in small doses, if given over a long period, have an 
unfavourable effect on health and digestion. 

A PAPER by Dr. W. T. Caiman, of the British Museum, 
on the Crustacea of the group Cumacea from the west 
coast of Ireland, published as No, i, part iv., of Scientific 
Investigations, 1904, by the Irish Department of Agri- 
culture and Technical Instruction, illustrates the import- 
ance of collecting on a thoroughly practical and effective 
system. During the entire cruise of H.M.S. Challenger, 
for instance, the whole collection of Cumacea was repre- 
sented by no more than fifteen species, whereas Mr. E. 
Holt, the collector of the specimens submitted to Dr. 

I Caiman, obtained within a small area representatives of 
no less than forty-eight species, of which nine are regarded 
as new, one being so aberrant, as to be assigned by its 
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describer to a separate family group. Most of the speci- 
mens were collected by means of tow-nets attached to 
the back of a trawl in such a position as to capture any 
creatures disturbed by the ground-rope. 

Ik the report on the sea and inland fisheries of Ireland 
for 1902 and 1903, part iii., scientific investigations, Mr. 
E. W. L. Holt, the scientific adviser of the fisheries 
branch of the Board of Agriculture and Technical Instruc- 
tion for Ireland, takes a broad view of the services which 
scientific investigations can render to practical fishery 
problems. Not only are such subjects as oyster culture, 
the artificial propagation of the Salmonidae, and the 
mackerel fisheries dealt with, but the various appendices 
to the report constitute a most valuable addition to our 
knowledge of the invertebrate marine fauna of Ireland, 
more especially of the very interesting and little-known 
fauna occurring in the deeper water off the west coast. 
The most important paper, from a scientific point of 
view, is that contributed by Mr. Holt himself, in collabor- 
ation with Mr. W. M. Tattersall, on the schizopodous 
Crustacea of the north-east Atlantic slope, in which a great 
number of new or little known species are fully described 
and figured. Other papers deserving special notice are 
Mr. G. P. Farran's account of the copepoda of the 
Atlantic slope, and the interesting contributions of the 
Misses Delap on the rearing of Cyanea lamarcki and on 
the plankton of Valencia Harbour from 1899 to 1901. The 
whole report, which treats of both sea- and fresh-water 
fisheries, is well illustrated with a large number of plates 
V d diagrams excellently reproduced, and reflects great 
credit upon the department responsible for the scientific 
study of the Irish fisheries. 

The Pioneer Mail of July 28 published an account of 
the phenomenal storm of wind and rain which devastated 
a large portion of the province of Gujarat between 
July 22 and 24, owing to which it was estimated that about 
10,000 people were rendered homeless. The storm seems 
to have been most severe at Ahmedabad, 310 miles north 
of Bombay- The average annual rainfall of that place 
is only about 33 inches; during the storm in question it 
was stated that fully 37 inches were measured in two days. 
We find from the Official Indian Daily Weather Report 
that the fall was over-stated, but that nevertheless it 
was quite abnormal; 14 inches fell in twenty-four hours 
ending 8h. a.m. July 23, and 12J inches on the following 
day. The Government meteorological reporter states that 
the fall was due to a severe cyclonic storm passing over 
tfie head of the peninsula, and to the fact that when it 
entered Gujarat it was fed by strong winds from the 
Arabian Sea. 

We have received “ British Rainfall, 1904,*’ being the 
forty-fourth annual volume of this very useful publication, 

. containing the carefully prepared results of observations 
taken at nearly 4000 stations. Dr. Mill states that every 
return undergoes critical examination before the results 
are published, a task that must strain the energies of 
himself and his small available staff to the utmost. 'While 
every page of this now somewhat voluminous work con- 
tains information of the highest value in connection with 
the distribution of rain over the British Isles, it is difficult 
to fix upon any particular portion calling for especial re- 
mark. One new feature is the publication of complete daily 
records for ten selected stations, and, as last year, atten- 
; tion has been given to a discussion of some of the wettest 
,„<iays, illustrated by special charts. There are also several 
interesting articles dealing with various branches of rain- 
';:fall work, c.g. an analysis of the observations on the 
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summit of Ben Nevis and at the base station at Fort 
William, for the years 1SS5-1903 ; for more complete 
details reference is made to an exhaustive discussion pub- 
lished by Mr. A. "Watt in the Journal of the Scottish 
Meteorological Society, Another article deals with October 
rainfalls ; this is generally the wettest month of the year 
over the greater part of England. In the present case, 
special reference is made to the comparatively dry Octobers 
of 1879, 1SS8, 1897, ; with one exception, 

October, 1904, was the driest on record since the found- 
ation of the British rainfall organisation. Another 
important article discusses the duration and average rate 
of rainfall in London since iSSr. It shows inter alia 
that the rate of fall per hour is twice as great in July as 
in January. 

We are glad to be able to reproduce from the Annuano 
of the Messina Observatory for the year 1904 an illus- 
tration of that important Sicilian station, which, under 
the able superintendence of Prof. Rizzo, undertakes, in 
addition to the usual meteorological observations, valuable 



Fig. 1. — The Messina Observatory. 

researches connected with solar and terrestrial physics. 
The institution has risen from modest beginnings in 1S76, 
when, at the instigation of Prof. Manzi, it was attached 
to the Technical and Nautical Institute of that city. The 
importance of its work was soon recognised by the Central 
Meteorological Office at Rome, which supplied it with 
several instruments. The present edifice on the hill of 
Andria was completed in 1902, under the auspices of the 
Royal University of Studies at Messina, and occupies 
a position much better suited to its useful work; it is 
now removed from all disturbing influences, and we look 
forward with confidence to important results connected 
with the relation of magnetism to solar activity and to 
the movements of the ground, to' which subjects Prof. 
Rizzo devotes special attention. 

The International Council for the Exploration of the Sea 
continues to issue its publications in rapid succession. 
Of the Bulletins, which embody the records of the work 
more especially entrusted to it, we have received those for 
the terminal expeditions in November, 1904, and February, 
1905 (Conseil Permanent International pour FExploration 
de la Mer, Bulletin, 1904-3, Nos. 3 and 3). We note, as 
additions to the routine observations of the council,, an 
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extension of the surface observations made by merchant 
steamers on various routes, and a series of observations in 
February, 1905, made and communicated by the fishery 
branch of the Department of Agriculture and Technical In- 
struction for Ireland. It can serve, no useful purpose to 
attempt the general discussion of the observations contained 
in these Bulletins as they appear; the general results can 
best be summarised at a later stage by the central authority, 
by whom the work will no doubt be undertaken. For the 
two dates concerned, a very marked feature of the observ- 
ations in the English area is worth pointing out — the high 
salinity of, the water at the entrance to the channel and to 
the west of Ireland, The origin of this salt water demands 
close investigation ; it would seem to have come almost 
directly from the south, and in that event it is to be hoped 
that means of ascertaining whether Mediterranean water 
was present or not are available. 

The Psychological Review (article section) contains in 
its July number the following articles : — ^The synthetic 
factor in tactual space perception, T. H. Haines ; 
consciousness and its object, F. Arnold ; and a motor 
theory of rhythm and discrete succession (i.), R. H. 
Stetson. The first of these tabulates the results of certain 
preliminary experiments made by the writer in order to 
discover the exact relation between the two sorts of 
synthetic factor for local signs, viz. inner tactual sensa- 
tions and the visual image. The main positions of the 
second article are these : — (i) Neither by introspection nor 
by any hypothesis of a consciousness aware of its own 
stream can we have any mental state in which conscious- 
ness does not have an object, and that object in the 
present j (2) ^ the same holds for feeling and emotion ; 
(3) the relation of thing to consciousness cannot be re- 
presented by any simple formulation like aRx, but is in 
reality much more complex. 


The July number of Mind contains an excellent article 
by Mr. R. F. Alfred Hoernid on Pragmatism v. Absolutism, 
which is mainly occupied with a discussion of Mr. 
Bradley’s views. The writer finds fault with Mr. Bradley’s 
use of the criterion of non-contradiction, his neglect of 
epistemology in favour of metaphysics, his doctrine of 
’degrees of truth and reality,” and his theory that “a 
self-consistent reality must include the appearances, and 
yet cannot be its appearances.” Dr. Norman Smith, in 
a second ^ article on the naturalism of Hume, deals 
syrnpatheticaJIy with Hume’s treatment of ethics. He 
claims that Hume may, indeed, be regarded, even more 
y t an Kant, as the father of all those subsequent 
philosophies that are based on an opposition between 
thought and feeling, truth and validity, actuality and 
articles deal with Empiricism and the 
Absolute, Plato’s view of the soul, and Symbolic Reasoning, 


1 HE Journal of the Anthropological Institute (July 
December, 1904) contains the Huxley lecture for 1004 
presented by Dr. Deniker, the subject being “ Les Si: 
Kaces^ composant la Population actuelle de I ’Europe.’ 
Ihis IS virtually a re-statement and a vindication of thi 
racial division which was propounded by Dr. Denike: 
eight years ago in “ Les Races europdennes ” {BtilL Soc 
- nthr.^ Paris, iv., 3), which the researches of later yean 
have served to illustrate and confirm. To the Nordic 
bero-Insular, and Western or Cevenole races (correspond' 
mg to the Northern, Mediterranean, and Central or Alpine 
races of other authors) are added three main races:- 
Eastern, brachycephalic, short and fair; Littoral oi 
Atlanto-Mediterranean, mesocephalic, tall and dark; anc 
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Adriatic, br achy cephalic, tall and dark. There are also' 
four secondary races ; — Sub-Nordic, brachy cephalic, short 
and fair ; Vistulan, brachycephalic, very short, fair or 
medium ; North-Western, mesocephalic or brachycephalic, 
tall, medium or dark ; and Sub-Adriatic, brachycephalic, 
and medium in stature and pigmentation. The maps of 
the average stature and pigmentation for Europe which 
accompany the paper are scarcely satisfactory. The 
cardinal principle laid down by Prof. Ripley, that the 
visual impression must, so far as possible, conform to the 
represented facts, has not been successfully followed, with 
the result that in the bewildering mass of detail no general 
impression can be gained by the eye without the assist- 
ance of the convention in the legend. 

The Journal of the Franklin Insiiiiito for August (clx.. 
No. 2) contains papers of more or less interest; and cover- 
ing most of the branches of science. Mr. Fuller discusses 
in a very complete manner the subject of sewage disposal 
and the pollution of shell-fish. A very ■ full bibliography 
is appended to his paper. 

We have received from the Sytam Fittings Co., of 
Basinghall Buildings, Leeds, the catalogue of the company’s 
system of filing, classifying, and indexing bottles, boxes, 
specimens, tubes, apparatus, &c. The company has applied 
the characteristics of the well known clastic or expxi'Fwion 
series of bookcases to the purposes named, the specimen 
cabinets being built up of a number of interchangeable- 
elements. 

The Johns Hopkins Hospital Bulletin for August (xvi., 
No. 173) contains an interesting account, by Dr. 
MacCallum, of the life and work of Marcello Malpighi, 
with full-plate portrait of this distinguished Italian 
anatomist of the seventeenth century. The concluding 
sentence of this article may be quoted: — “After all is 
considered the most enduring things in Malpighi’s books 
are his perfect honesty, his extraordinary keenness ami 
good sense in the interpretation of what he saw, and his 
ingenious objective methods of observation. What, he saw 
could not have failed of being seen very soon by oth«Ts, 
but we are filled with wonder that quite alone, with his 
* quiet, eager mind,’ he could have encompassed all, steadily 
searching out one thing after another throughout his forty 
years of restless activity.” 

We have received the report of the second meeting of 
the South African Association for the Advancement of 
Science. It forms a handsome cloth-bound volume of 
598 pages with 44 plates, and ■ contains the forty-fouj 
papers read before the association printed in full. 
Summaries of the papers were published in Nature (vol. 
Ixx. p. 41) shortly after the meeting, and also the greater 
part of Mr. E. B. Sargant’s address on the education of, 
examiners (vol. Ixx. p. 63). The presidential address by 
Sir Charles Metcalfe, and the sectional adclrcssc.s, by Mr. 
J. R. Williams on the metallurgy of the Rand, -by Dr. 
G. S. Corstorphine on the history of stratigraphical 
investigation in South Africa, and by Sir Percy Girouard 
on improvements in rolling stock, arc of permanent value, 
and the subjects and names of the. authors of the papers 
make the volume an important addition to scientific 
literature, and show what a large amount of valuable 
scientific work is being done in South Africa. The illus- 
trations are excellent. The coloured plates accompanying 
Dr. L. G. Irving’s paper on miners’ phthisis are admir- 
ably reproduced, as also are the photomicrographs of blue 
ground illustrating the paper by Mr. H. Kynaston and. 
Mr. A. L. Hall on the geological features of the diamond 
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pipes of the Pretoria district. This paper is of special 
interest. In the Premier pipe a remarkable bar of purple 
quartzite, locally known as floating reef, occurs. It 
appears to be a mass of Waterberg sandstone that has 
dropped into the pipe. The blue ground is considered to 
be a serpentinised peridotite breccia with a specific gravity 
of 2-757. That of the Kimberley blue is 2-734. 


OVR ASTRONOMICAL COLUMN. 
Discovery of a Nova. — A telegram from the Kiel 
Centralstelle, dated September i, announces the discovery 
of a new star, by Mrs. Fleming at Harvard, on August 12. 
Its position, referred to the equinox of 1900, is given as 
follows : — 

R.A. =284° 2'=si8h. 56- im. 

Dec. = -4° 34', 

and, although the magnitude is not mentioned, the Nova 
is said to be fading rapidly. 

The position given above is near to that of A. Aquilae, 
the Nova apparently forming the apex of an equilateral 
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Fig. I. — Chart of region about Nova discovered by Mrs. Fleming, 
August, 1905. 


triangle which is completed by K and 12 Aquilse. The 
accompanying chart of the surrounding region shows the 
approximate position of the object. 

, A later telegram from Prof. Pickering gives the value 
;R.A. =siSh. 57m. 8s. as being more correct for the right 
ascension of this object. 

Water Vapour in the Martian At.mosphere. — In 
Bulletin No. 17 of the Lowell Observatory, Mr. Lowell 
<iescribes a new’ spectroscopic method for testing the 
presence of W’ater vapour in the atmosphere of Mars, and 
Mr. Slipher discusses the results obtained from an experi- 
mental trial of the method. The principles involved are 
as follows : — Cosmically considered, the earth’s atmosphere 
is at rest as regards a terrestrial observer, whilst the Arean 
atmosphere partakes of the planet’s motion relative to the 
earth. This relative motion should be reflected in the solar 
j^l^ctrum, as obtained on a spectrogram of Mars, by a 
displacement of the lines due to the selective absorption 
common to both atmospheres. But in the terrestrial atmo- 
sphere W’ater vapour accounts for a great deal of this 
absolution; therefore, if w^-ater vapour also exists in the 
Martian atmosphere the lines due to it should show a 
displacement, or at least a broadening, of such lines as 
those in the a band of the solar spectrum, or, with small 
dispersion, an extension on one side or the other of the 
band itself. The spectrum of the sunlight reflected by the 
,moon, the approach or recession of W’hich is negligible, 
is taken as the comparison spectrum, in w^hich the earth’s 
atmospheric absorption appears alone. 

Mr. Slipher obtained several spectrograms of Mars and 
of the moon, the exposures being made when the re- 
spective bodies were at the same altitude. An examination 
of the a band and of the w'ater vapour lines near D in 
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both spectra seemed to indicate a slight shift, but the 
i measurements made w*ere uncertain and discordant, and 
; no definite conclusion could be arrived at. So far as 
' selective absorption is concerned, the spectrum of Mars 

■ seems to be the same as that of the equally high moon. * 
’ Similar experiments on the planet Venus, using direct sun- 

, light for the comparison spectrum, were equally in- 
i conclusive. 

I Real Paths of Lyrid Meteors. — The real paths of 
i forty April meteors, recorded during the period 1889-1903 
! by different observers, are given by Mr. Denning in the 
j Observatory (August). Many of the objects observed were 
i LyTids, and Mr. Denning emphasises the importance of 
I this shower and its contemporaries, and, further, gives 
: a daily ephemeris for the Lyrid radiant, based on his own 
! observations of 703 meteors (1S6 Lyrids) during the years 
' 1873-1904. This ephemeris covers the period April 15- 

■ April 25, but its author is doubtful of the radiant’s activity 
I on April 15, 16, and 25. On April 35 the computed posi- 
; tion is^ 0 = 263-1-°, 5 = 33 °, and the latter value is constant. 

The right ascension, how'ever, increases at the uniform 
I rate of one and a quarter degrees per day. 

Observations of Satellites. — In No. 4035 of the 
Astronomische Xachrichien Dr. C. W. Wirtz publishes the 
results of a series of observations of various satellites 
made w’ith the 49 cm. (about i9n-inch) refractor of the 
Strassburg Observatory during 1902, 1903, 1904, and 1905. 
The results are given in a tabulated form, showing the 
differences between the calculated and observed position 
angles and distances. Dealing wfith Neptune’s satellite, 
Dr. Wirtz found that it exhibits a marked variation of 
apparent brightness according to its position in its orbit. 

In longitude 40° (or position angle 60°) it is brightest, 
in^ longitude 240° {i.e. position angle 180°) it is least 
bright. ^ Saturn’s satellites, iii.-viii. inclusive, are also 
dealt wnth, the positions wfith regard to the planet and 
then to each other being given. 


THE BRITISH ASSOCIATION 
SECTION G. 
engineering. 

Opening Address by Colonel Sir C. Scott Moncrieff, 
K.C.S.L, K.C.M.G., R.E., LL.D., President of the 
j Section. 

j Science has been defined as the medium through which 
i the knowledge of the few can be rendered available to the 
I many ; and among the first to avail himself of this know- 
i ledge is the engineer. He has created a young science, the 
: offspring, as it were, of the older sciences, for without them 
j engineering could have no existence. 

j The astronomer, gazing through long ages at the heavens 
I and laying down the courses of the stars, has taught the 
i engineer where to find his place on the earth’s surface. 

The geologist has taught him where he may find the 
stones and the minerals w’hich he requires, where he may 
count on firm rock beneath the soil to build on, where he 
may be certain he will find none. 

The chemist has taught him of the subtle gases and 
fluids w'hich fill all space, and has shown him how they 
may be transformed and transfused for his purposes. ' 

The botanist has taught him the properties of all trees 
and plants, “ from the cedar tree that is in Lebanon even 
unto the hyssop that springeth out of the wall.” 

And all this knowledge would be as nothing to the en- 
gineer had he not reaped the fruits of that most severe of 
all pure and noble sciences — the science of numbers and 
dimensions, of lines and curves and spaces, of surfaces and 
solids — ^the science of mathematics. 

Were I to attempt in the course of a single address to 
touch on all the many branches of engineering, I could 
! do no more than repeat a number of platitudes, which you 
know at least as well as I do. I think, then, that it will 
be better to select one branch, a branch on which com- 
paratively little has been written, W’hich has, I understand, 
a special interest for South Africa, and which has occupied 
the best years of my life in India, Southern Europe, Central 
Asia, and Egypt — I mean the science of irrigation. My 
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subject is water — living, life-giving water. It can surely 
never be a dry subject; but we all know that with the best 
text to preach on the preacher may be as dry as dust. 

Irrigation: What it Means. 

Irrigation may be defined as the artificial application of 
water to land for the purposes of agriculture. It is, then, 
precisely the opposite of drainage, which is the artificial 
removal of water from lands which have become saturated, 
to the detriment of agriculture. A drain, like a river, goes 
on increasing as affluents join it. An irrigation channel 
goes on diminishing as water is drawn off it. Later on 
I shall show you how good irrigation should always be 
accompanied by drainage. 

In lands where there is abundant rainfall, and where it 
falls at the right season of the year for the crop which it 
is intended to raise, there is evidently no need of irrigation. 
But it often happens that the soil and the climate are 
adapted for the cultivation of a more valuable crop than 
that which is actually raised, because the rain does not 
fall just when it is wanted, and there we must take to 
artificial measures. 

In other lands there is so little rain that it is practically 
valueless for agriculture, and there are but two alternatives 
— irrigation or desert. It is in countries like these that 
irrigation has its highest triumph ; nor are such lands 
always to be pitied or despised. The rainfall in Cairo is 
on an average 1-4 inches per annum, yet lands puj-ely agri- 
cultural are sold in the neighbourhood as high as 150!. an 
acre. 

This denotes a fertility perhaps unequalled in the case of 
any cultivation depending on rain alone, and this in spite 
of the fact that the Egyptian cultivator is in many respects 
very backward. The explanation is not far to seek. All 
rivers in flood carry along much more than water. Some 
carry alluvial matter. Some carry fine sand. Generally 
the deposit is a mixture of the two. I have never heard 
of any river that approached the Nile in the fertilising 
nature of the matter borne on its annual floods ; with the 
result that the plains of Egypt have gone on through all 
ages, with the very minimum of help from foreign manures, 
yielding magnificent crops and never losing their fertility. 
Other rivers bring down little but barren sand, and any 
means of keeping it off the fields should be employed. 

Primitive Means of Irrigation. 

The earliest and simplest form of irrigation is effected 
by raising water from a lake, river, or well, and pouring 
it over the land. The water may be raised by any me- 
chanical power, from the brawny arms of the peasant to 
the newest pattern of pump. The earliest Egyptian sculp- 
tures show water being raised by a bucket attached to one 
end of a long pole, turning on an axis with a heavy counter- 
poise at the other end. ■ In Egj^pt this is termed a shadoof, 
and to this day, all along the Nile banks, from morning 
to night brown-skinned peasants may be seen watering their 
fields in precisely this way. Tier above tier they ply their 
work so as to raise water 15 or 16 feet on to their land. 
By this simple contrivance it is not possible to keep more 
than about 4 acres watered by one shadoof, so you may 
imagine what an army is required to irrigate a large 
surface. Another method, largely used by the natives of 
Northern India, is the shallow bucket suspended between 
two strings, held by men who thus bale up the water. A 
step higher is the water-wheel, with buckets or pots on 
an endless chain around it, worked by one or a pair of 
bullocks. This is a very ordinary method of raising the 
water throughout the East, where the water-wheel is of 
the rudest wooden construction and the pots are of rough 
earthenware. Yet another method of water-raising is very 
common in India from wells where the spring level may 
be as deep as 100 feet or more. A large leathern bag is 
let down the well by a rope passing over a pulley and 
raised by a pair of bullocks, which haul the bag up as they 
run down a slope the depth of the well. An industrious 
farmer with a good well and three pairs of good bullocks 
can keep as much as 12 acres irrigated in Northern India, 
although the average is much less there. The average cost 
of a masonry well in India varies from 20Z. to 40Z., accord- 
ing to the depth required. But it is obvious that in many 
places the geological features of the country are such that 
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well-sinking is impracticable. The most favourable con- 
ditions are found in the broad alluvial plains of a deltaic 
river, the subsoil of which may be counted on as contain- 
ing a constant supply of water. 

Pumps and Windmills. 

All these are the primitive water-raising contrivances of 
the East. Egypt has of late been more in touch with 
Western civilisation, and since its cotton and sugar-cane 
crops yield from 61. to 8Z. or even loZ. per acre, the well- 
to-do farmer can easily afford a centrifugal pump worked 
by steam power. Of these there are now many hundreds, 
fixed or portable, working on the Nile banks of Egypt, 
W^here wind can be counted on the windmill is a very 
useful and cheap means of raising water. But everything 
depends on the force and the trustworthiness of the 
wind. In the dry Western States of America wind power 
is largely used for pumping. It is found that this power 
is of little use if its velocity is not at least six miles per 
hour. (The mean force of the wind throughout the whole 
United States is eight miles per hour.) Every windmill, 
moreover, should discharge its water into a tank. It is 
evident that irrigation cannot go on without cessation day 
and night, and it may be that the mill is pumping its best 
just when irrigation is least wanted. The water should, 
therefore, be stored till required. In America it is found 
that pumping by wind power is about two-thirds of the cost 
of steam power. With a reservoir 5 to 15 acres may be 
kept irrigated by a windmill. Without a reservoir 3 acres 
is as much as should be counted on. Windmills attached 
to wells from 30 to 150 feet deep cost from 30Z. to 70/. 

Artesian Wells. 

Up to now the artesian well cannot be counted on as of 
great value for irrigation. In the State of California there 
are said to be 8097 artesian wells, of a mean depth of 
210 feet, discharge 0*12 cubic feet per second, and original 
cost on an average 50Z. Thirteen acres per well is a large 
outturn. 

In Algeria the French have bored more than 800 artesian 
wells, with a mean depth of 142 feet, and they are said 
to irrigate 50,000 acres. But these are scattered over a 
large area. Otherwise, the gathering ground would prob- 
ably yield a much smaller supply to each well than it now 
does. In Queensland artesian wells are largely used for 
the water supply of cattle stations, but not for irrigation. 

Well Irrigation. 

It is evident that where water has to be raised on to the 
field there is an outlay of human or mechanical power which 
may be saved if it can be brought to flow over the fields 
by gravitation. But there is one practical advantage in 
irrigating with the water raised from one’s own well qj^ 
from a river. It is in the farmer’s own hand.s. He can 
work his pump and flood his lands when he thinks b(*st. 
He is independent of his neighbours, and can have no dis- 
putes with them as to when he may be able to get water 
and when it may be denied to him. In Eastern countries, 
where corruption is rife among the lower subordinates of 
government, the farmer who sticks to his well knows that 
he will not require to bribe anyone; and so it is that in 
India about 13 millions of acres, or 30 per cent, of the 
whole annual irrigation, is effected by wells. Government 
rnay see fit to make advances to enable the farmer to find 
his water and to purchase the machinery for raising it ; or 
joint-stock companies may be formed with the sam(> objei’t. 
Beyond this all is in the hands of the landowner himself. 

Canal Irrigation. 

Irrigation on a large scale is best effected by diverting 
water from a river or lake into an artificial channel, and 
thence on to the fields. If the water surface of a river 
has a slope of 2 feet per mile, and a canal be drawn from 
it with a surface slope of i foot per mile, it is evident that 
at the end of a mile the water in the canal will be t foot 
higher than that in the idver ; and if the water in the river 
is 10 feet below the plain, at the end of lo miles the 
water in the canal will be flush with the plain, and hence- 
forth irrigation can be effected by simple gravitation. 

When there is no question of fertilising deposit, and only 
pure water is to be had, the most favourable condition of 
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irrigation is where the canal or the river has its source of 
supply in a great lake. For, be the rainfall ever so heavy, 
the water surface in the lake will not rise very much, nor 
will it greatly sink at the end of a long drought. Where 
there is no moderating lake, a river fed from a glacier 
has a precious source of supply. The hotter the weather, 
the more rapidly will the ice melt, and this is just when 
irrigation is most wanted. 

Elsewhere, if crops are to be raised and the rain cannot 
be counted on, nor well irrigation be practised, water 
storage becomes necessary, and it is with the help of water 
storage that in most countries irrigation is carried on- 

Water Storage, 

To one who has not given the subject attention, surprise 
is often expressed at the large volume of water that has 
to be stored to water an acre of land. In the case of rice 
irrigation in India, it is found that the storage of a million 
cubic feet does not suffice for more than from 6 to 'S acres. 
For the irrigation of wheat about one-third this quantity 
is enough. It would never pay to excavate on a level plain 
a hollow large enough to hold a million cubic feet of water. 
It is invariably done by throwing a dam across the bed of 
a river or a valley and ponding up the water behind it- 
Many points have here to be considered : the length of 
dam necessary, its height, the material of which it is to 
be constructed, the area and the value of the land that 
must be submerged, the area of the land that may be 
watered. The limits of the height of a dam are from 

about 150 to 15 feet. If the slope of the valley is great it 

' may be that the volume which can be ponded up with a 

I dam of even 150 feet is inconsiderable, and the cost may 

' be prohibitory. On the other hand, if the country is very 
flat, it may be that a dam of only 20 feet high may require 
to be of quite an inordinate length, and compensation for 
the area of land to be submerged may become a very large 
item in the estimate. I have known of districts so flat 
that in order to irrigate an acre more than an acre must 
be drovrned. This looks ridiculous, but is not really so, for 
the yield of an irrigated acre may be eight or ten times 
that of an unirrigated one ; and after the storage reservoir 
has been emptied it is often possible to raise a good crop 
on the saturated bed. 

The advantage of a deep reservoir is, however, very 
; great, for the evaporation is in proportion to the area of 
the surface, and if two reservoirs contain the same volume 
of water, and the depth of one is double that of the other, 

1 the loss by evaporation from the shallow one will be double 
' . that of the deep one. In India, from time immemorial, 

; „it has been the practice to store water for irrigation, and 
are many thousands of reservoirs, from the great 
; iartificial lakes holding as much as 5000 or 6000 millions of 
cubic feet, down to the humble village tank holding not a 
'Million. There are few of which the dam exceeds 80 feet 
, ' in height, and such are nearly always built of masonry 
or concrete. For these it is absolutely necessary to have 
:: sound rock foundations. If the dam is to be of earth, the 
quality of the soil must be carefully seen to, and there 
should be a central core of puddle 'resting on rock and 
rising to the maximum height of water surface. If the 
dam is of masonry, there may perhaps be no harm done 
' should the water spill over the top. If it is of earth, this 
' must never happen, and a waste weir must be provided, if 
possible cut out of rock or built of the best masonry, and 
; large enough to discharge the greatest possible flood. More 
accidents occur to reservoirs through the want of sufficient 
, waste weirs or their faulty construction than from any other 
; .cause. 

As important as the waste weir are the outlet sluices 
; itoough which the^ water is conveyed for the irrigation of 
:J; fields. If possible they should be arranged to serve at 
;;(i^e ,same time as scouring sluices to carry oif the deposit 
: accumulates ^ at the bottom of the reservoir. For, 

' provided with very powerful scouring sluices, sooner 

E ater the bed of the reservoir will become silted up, and 
space available for water storage will keep diminishing, 
^his happens in India, it is usual to go on raising the 
>?inkment_(for it does not pay to dig out the deposit), 
the life of a reservoir may be prolonged for many 
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I years. Ultimately it is abandoned, as it is cheaper to 
I make a new reservoir altogether than to dig out the old 
I one. 

I Italian Irrigation. , 

[ For the study of high-class irrigation there is probably no 
! school so good as is to be found in the plains of Piedmont 
and Lombardy. ^ Every variety of condition is to be found 
here. The engineering works are of a very high class, 
and from long generations of experience the farmer knows 
how best to use his water. 

The great river Po has its rise in the foothills to the 
west of Piedmont. It is not fed from glaciers, but by rain 
and snow. It carries with it a considerable fertilising 
matter. Its^ temperature is higher than that of glacial 
water — a point to which much importance is attached for 
the very valuable meadow irrigation of winter. From the 
left bank of the Po, a few miles below Turin, the great 
Cavour Canal takes its rise, cutting right across the whole 
drainage of the country. It has a full-supply discharge of 
3800 cubic feet per second ; but it is only from October to 
May that it carries anything like this volume. In summer 
the^ discharge does not exceed 2200 cubic feet per second, 
which would greatly cripple the value of the work were it 
not that the glaciers of the Alps are melting then, and the 
great torrents of the Dora Baltea and Sesia can be counted 
on for a volume exceeding 6000 cubic feet per second. 

Lombardy is in no respects worse off than Piedmont for 
the means of irrigation ; and its canals have the advantage 
of being drawn from the lakes Maggiore and Como, exer- 
cising a moderating influence on the Ticino and Adda rivers, 
which is sadly wanted on the Dora Baltea. The Naviglio 
Grande of Lombardy is drawn from the left bank of the 
Ticino, and is used largely for navigation, as well as irriga- 
tion. It discharges between 3000 and 4000 cubic feet per 
second, and nowhere is irrigation probably carried on with 
less expense. From between Lake Maggiore and the head 
of the Naviglio Grande a great new canal, the Villoresi, 
has been constructed during the last few years with head 
sluices capable of admitting 6700 cubic feet per second, of 
which, however, 4200 cubic feet have to be passed on to 
the Naviglio Grande. Like the Cavour Canal, the Villoresi 
crosses all the drainage coming down from the foothills to 
the north. This must have entailed the construction of 
very costly works. 

Irrigation in Northern India, 

It is in India that irrigation on the largest scale is to 
be found. The great plains of Northern India are peculiarly 
well adapted for irrigation, which is a matter of life and 
death to a teeming population all too well accustomed to a 
failure of the rain supply. 

The Ganges, the Jumna, and the great rivers of the 
Punjab have all been largely utilised for feeding irrigation 
canals. The greatest of these, derived from the river 
Chenab, and discharging from 10,500 to 3000 cubic feet per 
second, was begun in 1889, with the view of carrying water 
into a tract entirely desert and unpopulated. It was opened 
on a small scale in 1892, was then enlarged, and ten years 
after it irrigated in one year 1,829,000 acres, supporting a 
population of 800,000 inhabitants, colonists from more con- 
gested parts of India. 

The Ganges Canal, opened in 1854, at a time when there 
was not a mile of railway, and hardly a steam engine 
within a thousand miles, has a length of about 9900 miles, 
including distributing channels. It was supplemented in 
1878 by a lower canal, drawn from the same river 130 
miles further down, and these two canals now irrigate 
between them 1,700,000 acres annually. On all these canals 
are engineering works of a very high class. The origino' 
Ganges Canal, with a width of bed of 200 feet, a depth 
of 10 feet, and a maximum discharge of 10,000 cubic lect 
per second, had to cross four great torrents before it could 
attain to the watershed of the country, after which it could 
begin to irrigate. Two of these torrents are passed over 
the canal by broad super-passages. Over one of them the 
canal is carried in a majestic aqueduct of fifteen arches, 
each of 50 feet span; and the fourth torrent, the most 
difficult of all to deal with, crosses the canal at the same 
level, a row of forty-seven floodgates, each 10 feet wide, 
allowing the torrent to pass through and out of the canal. 
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Elsewhere there are rivers in India, rising in districts 
subject to certain heavy periodical rainfall, and carrying 
their w'aters on to distant plains of very uncertain rain- 
lall. At a small expense channels can sometimes be con- 
structed drawing off from the flooded river w’ater sufficient 
thoroughly to saturate the soil, and render it fit to be 
ploughed up and sown with wheat or barley, which do not 
require frequent watering. The canal soon dries up, and 
the sown crop must take its chance; but a timely shower 
of rain may come in to help it, or well irrigation may 
mature the crop. These, which are known in India as 
inundation canals, are of high value. 


Southern India. 


In Southern India there are three great rivers, drawing 
their supply from the line of hills called the Ghats, running 
parallel to and near the w'estern coast, and after a long 
course discharging into the Bay of Bengal on the east 
coast. Against the Ghats beats the w’hole fuiy* of the 
tropical S.W. monsoon, and these rivers for a few months 
are in high flood. As they approach the sea they spread 
out in the usual deltaic form. Dams have been built across 
the apex of these deltas, from which canals have been 
drawn, and the flood winters are easily diverted over the 
fields, raising a rice crop of untold value in a land w'here 
drought and famine are too common. But for the other 
months of the year these rivers contain very little water, 
and there is now’ a proposition for supplementing them 
with very large reseni’oirs. 

A v-ery bold and successful piece of irrigation engineering 
was carried out a few years ago in South India, wffiich 
deserves notice. A river named the Periyar took its rise 
in the Ghats, and descended to the sea on the w^est coast, 
where there w’as no means of utilising the w’ater, and a 
good deal of money had periodically to be spent in con- 
trolling^ its furious floods. A dam' has now’ been built 
across its course, and a tunnel has been made through the 
mountains, enabling the reservoir to be discharged into a 
system of canals to the east, w’here there is a vast plain 
much in need of w’ater. 


In the native^ State of Mysore, in Southern India, there 
are on the register about 40,000 irrigation reservoirs (01 
tanks, as they are called), or about three to every foui 
square miles, and the nature of the country is such thal 
hundreds may be found in the basin of one river — small 
tanks in the upper branches and larger ones in the low’er, 
as the valley widens out — and these require constant w^atch- 
ful attention. From time to time tropical rainstorms sweet 
over the country. If then even a small tank has been 
neglected, and rats and porcupines have been allow^ed to 
burrow’’ in the dam, the flood may burst through it, and 
^eep on and over the dam of the next village, lower dow’n 
One dam mav then burst after another, like a pack of 
cards, and terrible loss occurs. 

In this^ State of Mysore a very remarkable irrigation 
^servoir is now’ under construction at a place called Mari 
Kanave. Nature seems here to have formed an ideal site 
for a reservoir, so that it is almost irresistible for the 
engineer to do bis part, even although irrigation is not so 
badly W’anted here as elsew’here. The comparatively narrow 
neck of a valley containing 2075 square miles *is being 
closed by a masonry dam 142 feet high. The reservoir 
thus formed will contain 30,000 million cubic feet of W’ater 
but It IS not considered that it will fill more than once 
m thirty years. Nor is there irrigable land requiring so 
great a volume of water. Much less w’ould be sufficient 
so such a high dam is not needed; but the construction 
of a waste weir to prevent the submergence of a lower dam 
would such heavy excavation through one of the 

limiting hills that it is cheaper to raise the dam and utilise 
a natural hollow m the hillside for a w’aste W’eir. 


Irrigation in Egypt. 

W’ould be complete w’ithou 
Egypt. You are gene 
^iy familiar with the shape of that famous little country 
Er°P"' northwards from a point in the Xil 

Cair^a long vJley. never eigh 
milra wide, sometimes not half a mile. East and wis 
of tins lies a country broken into hills and vallevs, will 
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crags, level stretches, but everyw'here absolutely sterile, dry 
sand and rock, at such a level that the Nile flood has 
never reached it to cover its nakedness wdth fertile deposit. 
A few’ miles north of Cairo the river bifurcates, and its 
tw’o branches flow each for about 130 miles to the sea. As 
you are probably aw’are, w’ith rivers in a deltaic state the 
tendency is for the slope of the country to be away from 
the river, and not tow’ards it. In the Nile Valley the river 
banks are higher than the more distant lands. From an 
early period embankments were formed along each side of 
the river, high enough not to be topped by the highest 
flood. At right angles to these river embankments others 
were constructed, dividing the whole valley into a series 
of oblongs, surrounded on three sides by embankments, on 
the fourth by the desert heights. These oblong areas vary 
from about 50,000 to 3000 acres. I have said the slope of 
the valley is aw’ay from the river. It is easy, then, wffien 
the Nile is low', to cut short deep canals in the river banks, 
which fill as the river rises and carry the precious mud- 
charged W’ater into these great flats. There the w^ater 
remains for a month or more, some three or four feet 
deep, depositing its mud, and then at the end of the flood 
it may either be run off direct into the receding river, or 
cuts may be made in the cross embankments and the 
w’-ater passed off one flat after another, and finally rejoin 
the river. This takes place in November, w’hen the river 
is rapidly falling. Whenever the flats are firm enough to 
allow a man to w’alk over them wdth a pair of bullocks, 
the mud is roughly turned over w’ith a wooden plough, or 
even the branch of a tree, and w’heat or barley is imme- 
diately sow’n. So soaked is the soil after the" flood that 
the seed germinates, sprouts, and ripens in April without 
a drop of rain or any more irrigation, except what, perhaps, 
the ow'ner may give from a shallow well dug in the field. 
In this manner was Egypt irrigated up to about a century 
ago. The high river banks which the flood could not 
coyer w’ere irrigated directly from the river, the water being 
raised as I have already described. 


The Barrage. 

With the last century, how’ever, appeared a verv striking 
figure in Egyptian history, Muhammed Ali Pasha, who 
came from Turkey a plain captain of infantry, and before 
many years had made himself master of the country, yield- 
ing only a very nominal respect to his suzerain" lord, the 
Sultan at Constantinople. 

Muhammed Ali soon recognised that w’ith this flood 
system of irrigation only one cereal crop w’as raised in the 
year,^ while with such a climate and such a soil, with a 
teeming population and w’ith the markets of Europe so 
near, something far more valuable might be raised. Cotton 
and sugar-cane would fetch far higher prices; but they 
could only be growm at a season when the Nile is low, and 
they must be w’atered at all seasons. The water-surface 
at low Nile is .about 25 feet below the flood-surface, or 
more than 20 feet below the level of the country. A canal, 
then, running 13 feet deep in the flood w’ould have its bed 
13 feet above the low-water surface. Muhammed Ali 
ordered the canals in Lower Egypt to be deepened; but 
this W’as an enormous labour, and as they were badlv laid 
out and graded they became full of mud during the' flood 
and required to be dug out afresh. Muhammed Ali was 
then advised to raise the water-surface by erecting a dam 
e* j ® French called it, a barrage) across the apex 
of the delta, twelve miles north of Cairo, and the result 
was a very costly and imposing work, which it took long 
years and_ untold wealth to construct, and which w’as no 
sooner finished than it was condemned as useless. 


^^gyphan Irrigation since the English Occupation. 

English occupation in 1883 came some English 
en^^ineers from India, who, supported by the strong arm 
otl^ord Cromer, soon changed the situation. The first 
their attention was the barrage at the head of 
the delta w’hich was made thoroughly sound in six vears 
and capable of holding up 15 feet of water. Three 'great 
of taken from above it, from which a network 

^ irrigating the province to the left 

of the w’estern, or Rosetta branch of the river, the two 

ngl^ 

Of the eastern, or Damietta branch. 
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In Upper Eg3'pt, with one very important exception (the 
Ibrahimieh Canal, which is a perennial onej, the early 
flood system of irrigation, yielding one crop a year, pre- 
vailed until ver^’ recenth*, but it was immensely improved 
after the British occupation by the addition of a great 
number of masonry head sluices, aqueducts, escape weirs, 
^c-, on which some Soo,oooL was spent. With the com- 
pletion of these works, and of a complete system of drain- 
age, to be alluded to further on, it may be considered that 
the irrigation system of Egypt was put on a very satisfactory 
basis. There "was not much more left to do, unless the 
volume of water at disposal could be increased. 

Probably no large river in the world is so regular as the 
Nile in its periods of low supply and of flood. It rises 
steadily in June, July, and August. Then it begins to go 
down, at first rapidly, then slowly, till the following June. 
It is never a month before its time, never a month behind. 
It is subject to no exceptional floods from June to June. 
Where it enters Egypt the difference between maximum and 
minimum Nile is about 25 feet. If it rises 35 feet higher 
the country is in danger of serious flooding. If in former 
days its rise was 6 feet short of the average there existed 
a great risk that the floods would not cover the extensive 
flats of Upper Eg3’pt, and thus the ground would remain 
as hard as stone, and sowing in November would be im- 
possible. Fortunately the good work of the last twenty 
\’ears very much diminishes this danger. 

The Assuan Dam and Reservoir. 

In average years the volume of water flowing past Cairo 
in September is from thirty-five to forty times the volume 
in June. By far the greater part of this flood flows out to 
the sea useless. How to catch and store this supply for 
use the follow'ing May and June was a problem early 
pressed on the English engineers in Egypt, 

During the time of the iughest flood the Nile carries along 
with it an immense amount of alluvial matter, and when 
it was first proposed to store the flood-water the danger 
seemed to be that the reservoir would in a few years be 
filled with deposit, as those I have described in India. 
Fortunately it was found that after November the water 
was fairly clear, and that if a commencement were made 
even as late as that there would still be water enough 
capable of being stored to do enormous benefit to the 
irrigation. 

A site for a great dam was discovered at Assuan, 600 
miles south of Cairo, where a dyke of granite rock crosses 
the valley of the river, occasioning what is known as the 
First Cataract. On this ridge of granite a stupendous 
work has now been created. A great wall of granite 6400 
feet long has been thrown across the valley, 23 feet thick 
at the crest, S2 feet at the base. Its height above the 
rock-bed of the river is 130 feet. This great wall or dam 
bolds up a depth of 66 feet of -water, which forms a lake 
of more than 100 miles in length up the Nile Valley, con- 
taining 38,000 million cubic feet of water. 

The dam is pierced with 180 sluices, or openings, 
through which the whole Nile flood, about 360,000 cubic 
feet per second, is discharged. A flight of four locks, 
each 260X30 feet, allows of free navigation past the dam. 
The foundation-stone of this great work was laid in 
February 1899, and it was completed in less than four 
years. At the same time a very important dam of the 
pattern of the barrage north of” Cairo was built across 
the Nile at Assiut, just below the head of the Ibrahimieh 
Canal, not with the object of storing water, but to enable 
a requisite supply at all times to be sent down that 
canal. 

The chief use of the great Assuan reservoir is to enable 
perennial irrigation, such as exists in Lower Egypt, to be 
substituted in Upper Egypt for the basin S3"stem of water- 
ing the land only through the Nile flood; that is, to 
enable two crops to be grown instead of one every year, 
and to enable cotton and sugar-cane to take the place 
of wheat and barle3% But a great deal more had to be 
done in order to obtain the full beneficial result of the 
work. About 450,000 acres of basin irrigation are now 
being adapted for perennial irrigation. Many new canals 
have had to be dug, others to be deepened- Many new 
masonry works have had to be built. It is probable the 
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works \\,*ill be finished in 190S. There will then have been 
spent on the great dam at Assuan, the minor oije at 
Assiut, and the new canals of distribution in Upper Egypt 
about six and a half millions sterling. For this sum the 
increase of land rental will be about 2,637,000^., and its ^ 
sale value will be increased by about 26,570,000?. 

Drainage. 

In the great irrigation systems which I have been 
describing, for a long time little or no attention was paid 
to drainage. It was taken for granted that the water 
would be absorbed or evaporated, and get away some- 
how without doing any harm. This may hold good for 
high-l3’ing lands, but alongside of these are low-lying 
lands into which the irrigation water from above will 
percolate and produce waterlogging and marsh. Along 
with the irrigation channel should be constructed the 
drainage channel, and Sir \V. Willcocks, than -whom there 
is no better authority on this subject, recommends that 
the capacity of the drain should be one-third that of the 
canal. The two should be kept carefully apart — the canal 
following the ridges, the drain following the hollows of 
the country, and one in no case obstructing the other. 
This subject of drainage early occupied the attention of 
the English engineers in Egypt. In the last twenty years 
many hundred miles of drains have been excavated, some 
as large as 50 feet width of bed and 10 feet deep. 

Irrigation in America. 

If it is to Italy that we should look for highly finished 
irrigation works and careful water distribution, and to 
India and Egypt for widespreading tracts of watered land, 
it is to America that we naturally look for rapid progress 
and bold engineering. In the Western States of America 
there is a rainfall of less than 20 inches per annum, the 
consequence of which is a very rapid development of 
irrigation works. In 1889 the irrigation of these Western 
States amounted to 3,564,416 acres. In 1900 it amounted 
to 7>539,S45 acres. Now it is at least 10,000,000 acres. 
The land in these States sells from 105. to iZ. per acre if 
unirrigated. With irrigation the same land fetches 8Z. los. 
per acre. The works are often rude and of a temporary 
nature, the extensive use of timber striking a foreigner 
from the Old World. Some of the American canals are 
on a large scale. The Idaho Company’s canal discharges 
2585 cubic feet, the Turloolj Canal in California 1500 
cubic feet, and the North Colorado Canal 2400 cubic feet 
per second. These canals have all been constructed by 
corporations or societies, in no case by Government. On 
an average it has cost about 32s. per acre to bring the 
water on to the land, and a water-rate is charged of 
from 2Z. 8s. to 4Z. per acre, the farmer paying in addition 
a rate of from 2s. to los. per acre annually for mainten- 
ance. Distributary channels of less than 5 feet wide cost 
less than looh, up to 10 feet wide about 150Z. per mile. 

The Introduction of Irrigation into a Country. 

It is evident that there are many serious considerations 
to be taken into account before entering on any large 
project for irrigation. Statistics must be carefully collected 
of rainfall, of the sources of water supply available, and 
of the amount of that rainfall which it is possible to store 
and utilise. The water should be analysed if there is 
any danger of its being brackish. Its temperature should 
be ascertained. It should be considered what will be the 
effect of pouring water on the soil, for it is not always 
an unmixed benefit. A dry climate may be changed into 
a moist, and fever and ague may follow. In India there 
are large tracts of heavy black soil, which with the 
ordinary rainfall produce excellent crops nine years out 
of ten, and where irrigation would rather do harm than 
good. But in the tenth year the rains fail, and without 
artificial irrigation the soil will yield nothing. So terrible 
may be the misery caused by that tenth year of drought 
that even then it might pay a Government to enter on a 
scheme of irrigation. But it is evident that it might not 
pay a joint-stock company. 

In all cases it is of the first importance to establish by 
law the principle that all rivers or streams above a certain 
size are national property, to be utilised for the good of 
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the nation. Even where there is no immediate intention 
of constructing irrigation works it is w^ell to establish 
this principle. Otherwise vested rights may be allowed 
to spring up, w’hich it may be necessary in after years to 
.buy out at a heavy cost. 

Modes of Distributing and Assessing Water. 

Where the river is too inconsiderable to be proclaimed 
as national proper t}*, and where there is no question of 
spreading the Tvater broadcast over the land, but of 
bestowing it with minute accuracy over small areas to 
rear valuable plants, such as fruit-trees, it may be very 
well left to local societies or to syndicates of farmers to 
manage their own affairs. Where irrigation is on a larger 
scale, and its administration is a matter of national 
importance, the control of the water requires the closest 
consideration, especially if, as is usually the case, the 
area which may be irrigated exceeds the volume of -water 
available to irrigate it, and where the water is delivered 
to the fields by gravitation without the labour of raising it. 
It must be decided on what principle the farmer^s right 
to the -w’ater is to be determined. Is he to obtain water 
in proportion to the area of his land which is irrigable? 
If part of the irrigable land is not yet cultivated, is some 
of the supply to be reserved for such land? Is he to pay 
in proportion to the area actually watered each crop, or 
to the area which he might W'ater if he chose? Where the 
slope of the land is sufficient to allow the w-ater to flow 
freely out of a sluice into the field channel, it is not 
difficult to measure the water discharged. Modules have 
been invented for this purpose, and the owner of the 
field may be required to pay for so many cubic feet of 
water delivered. The Government or the association own- 
ing the canal will then have nothing to do with the way 
in which the water is employed, and self-interest will 
force the farmer to exercise economy in flooding his land. 
But even then precautions must be taken to prevent him 
from keeping his sluice open when it should be shut. 

In Italy and in .America water is generally charged by 
the module; but in many cases, where the country is very 
fiat, the water cannot fall with a free drop out of the 
sluice, and, as far as I know, no satisfactory module 
has yet been invented for delivering a constant discharge 
through a sluice when the head of water in the channel 
of supply is subject to variation. These are the conditions 
prevailing in the plains of Northern India, where there is 
a yearly area of canal irrigation of about six millions of 
acres. The cultivator pays not in proportion to the 
volume of water he uses, but on the area he waters every 
crop, the rate being higher or lower according as the 
nature of the crop demands more or less water. 

The procedure of charging for water is, then, as follows : 
When the crop is nearly ripe the canal w^atchman, writh 
the village accountant and the farmers interested, go over 
the fields with a Government official. The watchman 
points out a field which he says has been watered. The 
accountant, who has a map and field-book of the village, 
states the number and the area of the field and its culti- 
vator. These are recorded along with the nature of the 
crop watered. If the cultivator denies that he has received 
water, evidence is heard and the case is settled. A bill 
is then made out for each cultivator, and the amount is 
recovered with the taxes. 

This system is perfectly understood, and works fairlv 
w’ell in practice. But it is not a satisfactory one. It 
holds out no inducement to the cultivator to ’ economise 
water, and it leaves the door open to a great deal of 
corruption among the canal w’atchmen and the subordinate 
revenue officials, 

Gocfernmewi Control of Wafer Supply, 

Where the subject agricultural population is unfitted for 
representative government it is best that the Government 
should construct and manage the irrigation, on rules care- 
fully considered and rigorously enforced, through the 
agency of officers absolutely above suspicion of corruption 
Or unfair dealing. Such is the condition in Egvpt and in 
the British possessions in India. Objections ' to it are 
evident enough. Officials are apt to be formal and in- 

NO. 1871, VOL. 72] 


elastic, and thev are often far removed from any close 
touch with the cultivating classes. But they are impartial 
and just, and I know of no other system that has not 
still greater defects. ... . 

Even if the agricultural classes in India w’ere much 
better educated than they are, it would still be best that 
the control of the irrigation should rest -with the Govern- 
ment. By common consent it is the Government alone 
that rules the army. Now the irrigation works form^ a 
great army, of which the first duty is to fight the grim- 
demon of famine. Their control ought, therefore, to rest 
with the Government; but the conditions are very different 
when the agricultural classes are well educated and well 
fitted to manage their own affairs. . . • i: 

Irrigation is too new^ and experimental in America for 
us to look there for a well-devised scheme of water control. 
The laws and rules on the subject vary in different States, 
and are often contradictory. It is better to look at the 
system evolved after long years in North Italy. 

The Italian System, 

I have already alluded to the great Cavour Canal in 
Piedmont, This fine work was constructed by a syndicate 
of English and French capitalists, to whom the Govern- 
ment gave a concession in 1862. Circumstances to which 
I need not allude ruined this company, and the Govern- 
ment, who already had acquired possession of many other 
irrigation works in Piedmont, took over the whole Cavour 
Canal in 1874, a property valued at above four millions 
sterling, and ever since the Government has adminis- 
tered it. 

The chief interest of this administration centres on the 
Irrigation Association West of the Sesia,^ an association 
that owes its existence to the great Count Cavour. It 
takes over from the Government the control of all the 
irrigation effected by the Cavour and other minor canals 
within a great triangle lying between the left bank of 
the Po and the right bank of the Sesia. The association 
purchases from the Government from 1250 to 1300 cubic 
feet per second. In addition to this it has the control 
of all the water belonging to private canals and private 
rights, which it purchases at a fixed rate. Altogether it 
distributes about 2275 cubic feet per second, and irrigates 
therewith about 141,000 acres, of which rice is the most 
important crop. The association has 14,000 members, 
and controls 9600 miles of distributary channels. In each 
parish is a council, or, as it is called, a consorzio, com- 
posed of all landowners who take -water. Each consorzio 
elects one or two deputies, who form a sort of water- 
parliament. The deputies are elected for three years, 
and receive no salary. The assembly of deputies elects 
three committees — the direction-general, the committee of 
surveillance, and the council of arbitration. The first of 
these committees has to direct the whole distribution of 
the waters, to see to the conduct of the employ is, &c. 
The committee of surveillance has to see that the direc- 
tion-general^ does its duty. The council of arbitration, 
which consists of three members, has most important 
duties. To it may be referred every question connected 
with _ water-rates, all disputes between members of the 
association or between the association and its servants, 
all cases of breaches of rule or of discipline. It may 
punish by fines any member of the association found at 
fault, and the sentences it imposes are recognised as 
obligatory, and the offender’s property may be sold up 
to carry them into effect. An appeal may be made within 
fifteen days from the decisions of this council of arbitra- 
tion to the ordinary law courts, but so popular is the 
council that, as a matter of fact, such appeals are never 
made. 

To effect the distribution of the water the area irrigated 
is divided into districts, in each of which there is an 
overseer in charge and a staff of guards to see to the 
opening and closing of the modules which deliver the 
-water into the minor watercourses. In the November of 
each year each parish sends in to the direction-general 
an indent of the number of acres of each description of 

1 Sm Mr. El wood Mead’s “Report on Irrigation in Northern 
ITinied for the Department of Agriculture, Washington, 1904. 
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•crop proposed to be watered in the following year. If 
the water is available the direction-general allots to each 
parish the number of modules necessary for this irriga- 
tion ; but it may quite well happen that the parish may 
demand more than can be supplied, and may have to 
substitute a crop like wheat, requiring little water, for 
rice, which requires a great deal. 

The Government executes and pays for all repairs on 
the main canals. It further executes, at the cost of the 
Irrigation Association, all repairs on the ^ minor canals. 
The association, then, has no engineers in its employ, but j 
a large staff of irrigators. The irrigation module ‘ 
employed in Piedmont is supposed to deliver 2-047 cubic 
feet per second. The Association West of the Sesia buys 
from the Government what water it requires at a rate 
fixed at Soo liras per module, or 15Z. 125. yd. per cubic 
foot per second per annum. 

The association distributes the w’ater by module to each 
district, and the district by module to each parish. Inside 
the parish each farmer pays, according to the^ area he 
waters, a sum to cover all the cost of the maintenance 
•of the irrigation system, and his share of the sum which 
the association has to pay to the Government. This sum 
varies from year to year according as the working expenses 
■of the year increase or diminish. 

I have already mentioned the recently constructed 
Villoresi Canal in Lombardy. This canal belongs to a 
company, to whom the Government has given large 
concessions. This company sells its w^ater wholesale to 
four districts, each having* its own secondary canal, the 
cubic metre per second, or 35-31 cubic feet per second, 
"being the unit employed. These districts, again, retail 
the water to groups of farmers termed comizioSf whose 
lands are watered by the same distributary channels, their 
unit being the litre, or 0-035 cubic foot, per second. Within 
the comisio the farmer pays according to the number of 
hours per week that he has had the full discharge of the 
module. 

I have thought it worth while to describe at some 
length the systems employed on these Italian canals, for 
the Italian farmers set a very high example, in the loyal 
way in which they submit to regulations which there 
must at times be a great temptation to break. A sluice 
■surreptitiously opened during a dark night, and allowed 
to run for six hours, may quite possibly double the value 
of the crop which it waters. It is not an easy matter to 
distribute water fairly and justly between^ a number of 
farms at different levels, dependent on different w^ater- 
courses, cultivating different crops. But in Piedmont this 
is done with such success that an appeal from the council 
of arbitration to the ordinary law courts is unheard of. 

It is thought apparently as discreditable to appropriate 
an unfair supply of water as to steal a neighbour’s horse, 
■as discreditable to tamper with the lock of the water 
module as with the lock of a neighbour’s barn. 

Mr, Schuyler*s Views as to, Government Control. 

Where such a high spirit of honour prevails I do not 
see why syndicates of farmers should not construct and 
maintain a good system of irrigation. Nevertheless, I 
believe it is better that Government should take the 
initiative in laying out and constructing the canals and 
-secondary channels at least. A recent American author, 
Mr. James Dix Schuyler, has put on record : “ That 
storage reservoirs are a necessary and indispensable 
adjunct to irrigation development, as well as to the 
utilisation of power, requires no argument to prove. 
That they will become more and more necessary to our 
Western civilisation is equally sure and certain ; but the 
signs of the times seem to point to the inevitable necessity 
of Governmental control in their construction, ownership, 
and administration.” 

This opinion should not be disregarded. Sir W, Will- 
cocks has truly remarked : “If private enterprise cannot 
succeed in irrigation works of magnitude in America, it 
will surely not succeed in any other country in this world.*’ 
What its chances may be in South Africa I leave to my 
’hearers to say.^ It is not a subject on which a stranger 
-can form an opinion. 
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SECTION H. 

ANTHROPOLOGV. 

Opening Address by A. C. Haddon, Sc.D,, F.R.S., 
President of the Section. 

There are various ways in which man can study him- 
self, and ii is clearly impossible for me to attempt to give 
an exposition of all the aims and methods of the anthro- 
pological sciences ; I propose, therefore, to limit myself to 
a general view of South African ethnology, incidentally 
referring to a few of the problems that strike a European 
observer as needing further elucidation. It seems some- 
what presumptuous in one who is now for the first time 
visiting this continent to venture to address a South African 
. audience on local ethnology, but I share this disability 
with practically all students of anthropology at home, and 
1 my excuse lies in the desire that I may be able to point 
! out to you some of the directions in which the information 
of anthropologists is deficient, with the hope that this 
may be remedied in the immediate future. 

Men are naturally apt to take an exclusive interest in 
their immediate concerns, and even anthropologists are 
liable to fall into the danger of studying men’s thoughts 
and deeds by themselves, without taking sufficient account 
of the outside influences that affect mankind. 

In the sister science of zoology, it is possible to study 
animals as machines which are either at rest or in motion : 
when they are thus studied individually, the subjects are 
termed anatomy and physiology ; when they are studied 
comparatively, they are known as comparative anatomy 
or morphology and comparative physiology. The study of 
the genesis of the machine is embryology, and palaeonto- 
logists, as it were, turn over the scrap-heap. All these 
sciences can deal with animals irrespective of their environ- 
ment, and perhaps for intensive study such a limitation is 
temporarily desirable, but during the period of greatest 
specialisation there have always been some who have 
followed in the footsteps of the field naturalist, and to-day 
we are witnessing a combination of the two lines of study. 

Biology has ceased to be a mixture of necrology and 
physiology ; it seeks to obtain a survey of all the con- 
ditions of existence, and to trace the effects of the environ- 
ment on the organism, of the organism on the environ- 
ment, and of organism upon organism. Much detailed 
work will always be necessary, and we shall never be able 
to do without isolated laboratory work; but the day is 
past when the amassing of detailed information will satisfy 
the demands of science. The leaders, at all events, will 
view the subject as a whole, and so direct individual 
labour that the hewers of wood and drawers of water, as 
it were, shall not mechanically amass material of which 
no immediate use can be made, but they will be so directed 
that all their energies can be exercised in solving definite 
problems or in filling up gaps in our information, with 
knowledge which is of real importance. 

This tendency, which I have indicated as affecting the 
science of zoology, is merely one phase of an attitude of 
mind that is influencing many departments of thought. 
There are psychologists and theologians who deem it worth 
while to find out what other people think and believe. 
Arm-chair philosophers are awakening to the fact that 
their studies have hitherto been confined almost exclusively 
to the most highly specialised conditions, and that in order 
to comprehend these fully it is necessary to study the less 
and the yet less specialised conditions ; for it is only 
possible to gain the true history of mind or belief by a 
combination of the observational with the comparative 
method. A considerable amount of information has already 
been acquired, but in most departments of human thought 
and belief vastly more information is needed, and hitherto 
the trustworthiness of a great deal that has been published 
is not above suspicion. 

The comparative or evolutionary historian also needs 
trustworthy facts concerning the social condition of varied 
peoples in all stages of culture. The documentary records 
of history are too imperfect to enable the whole story to 
be unravelled, so recourse must be had to a study of 
analogous conditions elsewhere for side-lights which will 
cast illuminating beams into the dark corners of ancient 
history. When the historian seriously turns his attention 
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to the mass of data accumulated in books of travel, in ' 
records of expeditions, or the assorted material in the : 
memoirs of students, he will doubtless be surprised to find | 
how much there is that will be of service to him. 

Sociologists have not neglected this field, but they need 
more information and more exhaustive and precise analyses 
of existing conditions. The available material *is of such 
importance and interest, that the pleasure of the reader 
is apt to dull his critical faculty ; as a matter of fact, the 
social conditions of extremely few peoples are accurately 
knowm, and sooner or later — generally sooner — ^the student 
finds his authorities failing him from "lack of thoroughness. 

I have alluded to the subjects of psychology, theology, 
history, and sociology, because they all overlap that area 
over which the anthropologist prowls. Indeed it is our 
work to collect, sift, and arrange the facts which may be 
utilised by our colleagues in these other branches of inquiry, 
and to this extent the ethnologist is also a psychologist, 
a theologian, a historian, and a sociologist. 

Similarly the anthropographer provides material for the 
biologist on the one hand, and for the geographer on the 
other. 

As a general rule those who have investigated any given 
people in the field have alluded to the general features of 
the country they inhabit, so that usually it is possible to 
gain some conception of them in their natural surround- 
ings. Thus, to a certain extent, materials are available 
for tracing that interaction between life and environment 
and between organisms themselves, to which the term 
(Ecology is now frequently applied, but we still need to 
have this interdependence more recognised in such branches 
of inquiry as descriptive sociology or religion. 

Just as the arts and crafts of a people are influenced 
by their environment, so is their social life similarly 
affected, and their religion reflects the stage of soci^ 
culture to which they have attained ; for it must never be 
overlooked that the religious conceptions of a people cannot 
be thoroughly understood apart from their social, cultural, 
and physical conditions. 

This may appear a trite remark, but I would like to 
emphasise the fact that very careful and detailed studies 
of definite or limited areas' are urgently needed, rather 
than a general description of a number of peoples “which 
does not exhaust any one of them — in a word, “what we 
now" need is thoroughness. 

Three main groups of indigenous peoples inhabit South 
Africa — the Bushmen, the Hottentots, and various Bantu 
tribes: in more northerly parts of the continent there are 
the Negrilloes, commonly spoken of as Pygmies, the 
Xegroes proper, and Hamitic peoples, not to speak of 
Arab and Semitic elements. 

Kaiiea, 

Before proceeding further I must here make allusion to 
an obscure race who may possibly be the true aborigines 
of Africa south of the Zambesi. These are the Kattea — 
or Vaalpens, as they are nicknamed bv the Boers, on 
account of the dusty colour their abdomen acquires from 
the habit of creeping into their holes in the ground — who 
live in the steppe region of the North Transvaal, as far 
as the Limpopo. As their complexion is almost a pitch- 
black, and their stature only about 1-220 m. (4 ft.), they 
are quite distinct from their tall Bantu neighbours and 
from the yellowish Bushmen. The ** Dogs,” or “Vul- 
tures,” as the Zulus call them, are the “lowest of the 
low,” being undoubtedly cannibals and often making a 
meal of their own aged and infirm, w"hich the Bushmen 
never do. Their habitations are holes in the ground, rock 
shelters, and lately a few hovels. They have no arts or 
industries, nor even any weapons except those obtained in 
exchange for ostrich feathers, skins, or ivory. Whether 
they have any^ religious ideas it is impossible* to say, all 
intercourse being restricted to barter carried on 'in a 
gesture language, for nobody has ever yet mastered their 
tongue, all that is knowrn, of their language being that it 
is absolutely distinct from that of both the Bushman and 
the Ban^. There are no tribes, merely little familv 
groups of from thirty to fifty individuals, each of which 
IS presided over by headman, w’hose functions are 
acquired, not by heredity, but by personal qualities. I 
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have compiled this account of this most interesting people 
from Prof. A. H. Keane's book, “The Boer States,” in 
the hope that a serious effort will be made to investigate 
what appears to be the most primitive race of all man- 
kind. So little information is available concerning the 
Kaitea that it is impossible to say anything about their 
racial affinities. 

Perhaps these are the people referred to by Stow (p. 40), 
and possibly allied to these are the dw^arfs on the Nosop 
River mentioned by Anderson; these were 1-125 m. 
(4 ft. 4 in.) or less in height, of a reddish-brown colour, 
with no forehead and a projecting mouth ; Anderson’s 
Masara Bushmen repudiated any suggestion of relationship 
with them, sa3-ing they were “ monkeys, not men.” 

Bushmen. 

The San, or Bushmen (Bosjesman of colonial annals), 
may, with the possible exception of the Kattea, be re- 
garded as the most primitive of the present inhabitants 
of South Africa; according to most authors, there is no 
decisiv"e evidence that there w’as an earlier aboriginal 
population, although M. G. Bertin informs us that Bush- 
man tales always speak of previous inhabitants. 

The main physical characteristics of the Bushmen are 
a 3-ellow skin, and very short, black, woolly hair, which 
becomes rolled up into little knots ; although of quite 
short stature, wnth an average height of 1-529 m. 
(5 ft. o| in.), or, according to Schinz, 1-570 m. 
(5 ft. i| in.), they are above the pygmy limit pf 1-450 m. 
(4 ft. 9 in.). The very small skull is not particularly 
narrow,"’ being what is termed sub-dolichocephalic, with 
an index of about 75, and it is markedly low in the 
crown ; the face is straight, with prominent cheekbones 
and a bulging forehead ; the nose is extremely broad — 
indeed, the Bushmen are the most platyrrhine of all man- 
kind; the ear has an unusual form, and is without the 
lobe. Their hands and feet are remarkabl}" small. 

Being nomadic hunters the Bushmen could only attain 
to the rudiments of material culture. The dw’ellings were 
portable, mat-covered, dome-shaped huts, but they often 
lived in caves ; the Zulus say “ their village is where they 
kill game; they consume the w’hole of if and go away.’' 
Clothing consisted solely of a small skin ; for weapons they 
had small bows and poisoned arrows. Their only imple- 
ment^ was a perforated rounded stone into wffiich a stick 
was inserted; this was used for digging up roots, A very 
little coarse pottery was occasionalh’ made. Although with 
a great dearth of personal ornaments, they had a fair 
amount of pictorial skill, and were fond of decorating 
their rock shelters w"ith spirited coloured representations 
of men and animals. They frequently cut off the terminal 
joint of a little finger. They never w'ere cannibals. Cairns 
of stones were erected over graves. Although they are 
generally credited W"ith being vindictive, passionate, and 
cruek they were as a matter of fact alw’ays friendly and 
hospitable to strangers until dispossessed of their hunt- 
ing grounds. They did not fight one another, but were 
an unselfish, merry, cheerful race with an intense love of 
freedom. 

A great mass of unworked material exists for the elucid- 
ation of the religious ideas, legends, customs, and so 
forth, of the Bushmen, in the voluminous native texts, 
filling eighty-four volumes, to the collection of which the 
late Dr. Bleek devoted his laborious life. This wonderful 
collection of the folklore of one of the most interesting 
of peoples still remains inaccessible to students in the 
Grev Library in Cape Town. A more enlightened policy 
in the past would have enabled Dr. Bleek to publish his 

complicated by the great 
dithcultv^ of finding competent translators and of securing 
the services of trustw’orthy natives who know their own 
folklore. The time during wffiich this labour can be ade- 
quatdy accomplished is fleeting rapidly, and once more 
me Government must be urged to complete and publish 
the life-work of this devoted scholar. 

The Mananja natives, who live south of Lake Shirwa, 
assert that formerly there lived on the upper plateau of 
the ^mountain mass of Mlanje a people they call Arungu, 
r gods, who from their description must have been 
Bushmen.^ Relics of Bushman occupation have been found 
in the neighbourhood of Lakes Nyassa and Tanganyika. 




September 7, 1905] 


NATURE 


473 


West of the x\rangi plateau in German East Africa, 
between the steppes occupied by the Wanyamwezi and the 
Masai, live the Wasandawi, a settled hunting people who, 
according to Baumann, are very different from the sur- 
rounding Bantu peoples, and who are allied to the more 
primitive, wandering, hunting Wanege, or Watindiga, of 
the steppes near Usukuma, They use the bow and 
poisoned arrow. Their language, radically distinct from 
Bantu, is full of those strange click sounds which are 
characteristic of Bushman speech ; but Sir Harry Johnston 
says that he does not know if any actual relationship has 
been pointed out in the vocabulary, and he distinctly states 
that the Sandawi are not particularly like the Bushmen 
in their physique, but more resemble the Nandi ; and 
Virchow declares there is no relationship between the 
Wasandawi and the Hottentot in skull-form. Until further 
evidence is collected, one can only say that there may have 
been a Bushman people here w’ho have become greatly 
modified by intermixture with other races. Sir Harry 
Johnston thinks that possibly traces of these people still 
exist among the flat-faced, dwarfish Doko, who live to 
the north of Lake Stephanie, and he is inclined to think 
that traces of them occur also among the Andorobo and 
Elgunono. 

If the foregoing evidence should prove to be trust- 
worthy, it w'ould seem that at a very early time the 
Bushmen occupied the hunting grounds of tropical East 
Africa, perhaps even to the confines of Abyssinia. They 
gradually passed southwards, keeping along the more open 
grass lands of the eastern mountainous zone, where they 
could still preserve their hunting method of life, until, 
at the dawm of history, they roamed over all the territory 
south of the Zambesi, with the exception of the eastern 
seaboard. 

Negrillo es. 

^ Material does not at present exist for an exhaustive 
discussion of the exact relationship between the Bushmen 
and the Negrilloes of the Equatorial forests. On the 
whole I am inclined to agree w’ith Sir Harry Johnston, 
who says : “I can see no physical features other than 
dwarfishness which are obviously peculiar to both Bush- 
men and Congo Pygmies. On the contrary, in the large 
and often protuberant eyes, the broad flat nose with its 
exaggerated alae, the long upper lip and but slight degree 
of eversion of the inner mucous surface of the lips, the 
abundant hair on head and body, relative absence of 
wrinkles, of steatopygy, and of high protruding cheek- 
bones, the Congo dwarf differs markedly from the 
Hottentot-Bushman t)*pe.” Shrubsall had previously 
stated : “For the present I can only say that the data 
seem to me too insufficient to enable* the* affinities of the 
various pygmy races to be clearly demonstrated, or to 
allow of much significance being attached to any apparent 
resemblance.” Deniker also directs attention to the 
physical characters that distinguish those two types, and 
he concludes that “ nothing justifies their unification.” 

Hottentots. 

The skin of the Hottentots, or Khoikhoi, as they style 
themselves, is of a brownish-yellow, with a tinge of grey, 
sometimes of red; the hair is very similar to that of the 
Bushmen; the average stature is 1-604 (5 3 in.); 

the head is small and distinctly dolichocephalic (74), the 
jaw’s prognathic, cheekbones prominent, and chin small. 
Shrubsall, who has investigated the osteological evidence, 
says no hard-and-fast line can be drawn from craniological 
evidence between Hottentots and Bushmen on the one hand 
and Negroid races on the other, various transitional forms 
being found ; but Bushman characteristics undoubtedly 
predominate in the true Hottentots. 

The Hottentots w^ere grouped in clans, each with its 
hereditary chief, whose authority, however, was very 
limited. Several dans were loosely united to form tribes. 
Their principal property consisted of horned cattle and 
sheep; the former were very skilfully trained. The dwell- 
ings were portable, mat-covered, dpme-shaped huts. For 
weapons they had a feeble bow with poisoned arrows, but 
they also had assegais and knobkerries or dubbed sticks 
used as missiles; coarse pottery w’as made. They were 
often described as mild and amiable. 

The Hottentot migration from the eastern mountainous 
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I zone took place very much later than that of the Bushmen, 
I and it seems to have been due mainly to the pressure from 
; behind of the waxing Bantu peoples. These pastoral 
I nomads took a south-westerly course across the savanna 
1 country, and if the tsetse fly had the same distribution 
then as now they probably, more or less, followed thS 
right bank of the Zambesi, then struck across to the 
Kunene north of the desert land, and worked their way 
down the west coast and along the southern shore of the 
continent. 

What is now Cape Colony was inhabited solely by 
Bushmen and Hottentots at the time of the arrival of the 
Europeans. As the latter expanded they drove the 
aborigines before them, but in the meantime mongrel 
peoples had arisen, mainly of Boer-Hottentot parentage, 
w'ho also were forced to migrate. Those of the Cape 
Hottentots who were not exterminated or enslaved drifted 
north and found in Bushman Land an asylum from their 
pursuers. The north-east division of the Hottentots com- 
prises the Koranna, or Goraqua ; they were an important 
people, despite the fact that they had no permanent home. 
They migrated along the Orange River — one section went 
up the right bank of the Harts and the other went up 
the Vaal until they were deflected by the Bechuana. 
When the Boers in 1S5S were engaged with the Basuto, 
the Koranna devastated the Orange Free State, but w^ere 
themselves ultimately destroyed. The original home of 
the Griqua was in the neighbourhood of the Olifant River ; 
in the middle of the eighteenth century the colonists settled 
in the land, and as a result the Griqua-Bastards retreated 
to the east under the leadership of the talented Adam 
and Cornelius Kok. They adopted the name Griqua in 
place of the earlier one of Bastard ; one split founded 
Griqua Town in Griqualand West, but the other went 
further east and eventually settled east of the Drakensberg, 
between Natal and Basutoland, and occupied the country 
devastated by Chaka^s wars. Here rose the chief town, 
Kokstadt, in Griqualand East, where a few Griqua still 
live. The interesting little nation of the Bastards, de- 
scendants of unions between Europeans, mostly Boers, and 
Hottentot women, now mixes very little with other peoples. 
They were forced in 1868 to leave their home in Great 
Bushmanland owing to the ravages of Bushmen and 
Koranna, and finally, after various wanderings and vicissi- 
tudes, they settled as four communities in Great Namaqua- 
land, in German territory. Namaqualand is too in- 
fertile to attract colonists, and thus it forms an asylum 
for expatriated Hottentots as "well as for the Namaqua 
division .of the Hottentots, the original inhabitants of the 
country. 

True Negroes. 

One of the most primitive populations of Africa is that 
of the true, or West Africa, Negroes, At present this 
element is mainly confined to the Sudan and the Guinea 
Coast. 

The main physical characteristics of the true Negro are : 
“ black ” skin, woolly hair, tall stature, averaging about 
1-730 m. (5 ft. 8 in.*), moderate dolichocephaly, with an 
average cephalic index of 74-75. Flat, broad nose, thick 
and often everted lips, frequent prognathism. 

West African culture contains some characteristic 
features. ^ The natives build gable-roofed huts; their 
weapons include spears with socketed* heads, bows taper- 
ing at each end with bowstrings of vegetable products, 
swords and plaited shields, but no dubs or slings. Among 
the musical instruments are wooden drums and a peculiar 
form of guitar, in w^hich each string has its own support. 
Clothing is of bark-cloth and palm-fibre, and there is a 
notable preponderance of vegetable ornaments. Circum- 
cision is common and the knocking out of the upper 
incisors. With regard to religion, there is a great develop- 
ment of fetishism and incipient polytheistic systems. 
Colonel Ellis has proved in a masterly manner the gradual 
evolution of religion from west to east along the Guinea 
Coast, and this is associated with an analogous progress 
in the laws of descent and succession to property, and in 
the rise of government. He further suggests that differ- 
ences in the physical character of each country in question 
have played a great part in this progressive evolution. 
Here also are to be found secret societies, masks and re- 
presentations of human figures. The ordeal by poison is 
employed, chiefly for the discovery of witchcraft; anthro- 
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pophagy occurs. The domestic animals are the dog, goat, 
pig, and hen. Cattle are absent owing to the tsetse fly. 
The plants originally cultivated were beans, gourds, 
bananas, and perhaps earth-nuts. Coiled basketry and 
head-rests are absent. 

That branch of the true Negro stock which spake the 
mother-tongue of the Bantu languages some 3000 years 
ago (according to Sir Harry Johnston’s estimate) spread 
over the area of what is now Uganda and British East 
Africa. In the Nile valley these people probably mixed 
with Negrilloes, and possibly with the most northerly 
representatives of the Bushmen in the high lands to the 
east. Here also they came into contact with Hamitic 
peoples coming down from the north, and their amalgam- 
ation constituted a new breed of Negro — the Bantu. We 
have already seen what are some of the more important 
physical characteristics of the Negro, Negrillo, and Bush- 
man stocks; it only remains to note in what particulars 
they were modified by the new blood. 

Hamites. 

The Hamites are to be regarded as the true indigenous 
element in North Africa, from Morocco to Somaliland. 
Two main divisions of this stock are generally recognised : 
(i) the Northern or Western Hamites (or Mediterranean 
race of some authors), of which the purest examples are 
perhaps to be found among the Berbers ; and (2) the 
Eastern Hamites or Ethiopians. These two groups shade 
into each other, and everywhere a Negro admixture has 
taken place to a variable extent since very early times. 
The Hamites are characterised by a skin-colour that varies 
considerably, being white in the west and various shades 
of coffee-brown, red-brown, or chocolate in the east ; the 
hair is naturally straight or curly, but usually frizzly in 
the east. The stature is medium or tall, averaging about 
1*670 m. (5 ft. 5I in.) to about 1-708 m. (5 ft. 7I in.) ; the 
head is sub-dolichocephalic (75-78) ; the face is elongated 
and the profile not prognathous ; the nose prominent, thin, 
straight or aquiline, with narrow nostrils ; lips thin or 
slightly tumid, never everted. 

Bantu. 

Roughly speaking, the whole of Africa south of the 
equator, with the exception of the dwindling Bushman 
and Hottentot elements, is inhabited by Bantu-speaking 
peoples, who are extremely heterogeneous, but who exhibit 
sufficient similarities in physical and cultural characteristics 
to warrant their being grouped together : the true Negro 
may be regarded as a race ; the Bantu are mixed peoples. 

It will be noticed that as a rule the Bantu approach the 
Hamites in those physical characters in which they differ 
from the true Negroes, and owing to the fact that the 
physical characters of Semites in 'the main resemble those 
of Hamites, any Semitic mixture that may have taken 
place wdll tend in the same direction as that’ of the 
Hamitic. The diversity in the physical characters of the 
Bantu is due to the different proportions of mixture of 
all the races of Africa. What we now require is' a 
thorough investigation of these several elements in as pure 
a state as possible, and then by studying the various main 
groups of Bantu peoples their relative amount of racial 
mixture can be determined. 

The physical characteristics of the Bantu vary very 
considerably. The- skin colour is said to range from 
yellowish-brown to dull slatey-brown, a dark chocolate 
colour being the prevalent hue. The character of the hair 
calls for no special remark, as it is so uniformly of the 
ordinary Negro type. The stature ranges from an average 
of about 1-640' m. (5 ft. 4^ in.) to about 1-715 m. 
(S ft- in.). Uniformity rather than diversity of head- 
form would seem to be the great characteristic of the 
African black races, but a broad-headed element makes 
itself felt in the population of the forest zone and of some 
of the upper waters of the Nile Valley. It appears that 
the broadening of the head is due to' mixture with the 
brachycephalic Negrillo stock, for, whereas the dolicho- 
.cephals are mainly of tall stature, some of the brachj^- 
cephals, especially the Aduma of the Ogowe, with a 
cephalic index of 8o-8, are quite short, 1-594 
(5 ft. 2 1 in.). The character of the nose is often very 
useful in .discriminating between races in a mixed popula- 
tion, but it has not yet been sufficiently studied in Africa, 
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where it will probably prove of considerable value, 
especially in the determination of the amount of Hamitic 
or Semitic blood. The results already obtained in Uganda 
are most promising. Steatopygy is not notable among 
men ; fatty deposits are well developed among women, but 
nothing approaching the extent characteristic of the 
Hottentots and Bushmen. 

It appears that the Bantu peoples may be roughly divided 
according to culture into two groups : a western zone, 
which skirts the West African region and extends through 
Angola and German West Africa into Cape Colony ; and 
an eastern zone. (i) The western Bantu zone is 
characterised by beehive huts, the absence of circumcision, 
and the presence of wooden shields (plain or covered with 
cane-work) in its northern portion, though skin shields 
occur to the south. (2) In the eastern Bantu zone the 
huts are cylindrical, with a separate conical roof. 

Certain characteristics arc typical of the Bantu culture. 
The natives live in rounded huts with pointed roofs ; their 
weapons comprise spears, in which the head is fastened 
into the shaft by a spike, bows of equal thickness along 
their length, with bowstrings of animal products, clubs 
and skin shields, but slings are usually absent ; the cloth- 
ing is of skin and leather, and there is a predominance 
of animal ornaments ; knocking out the lower incisors is 
general, circumcision is common, though among the Kaflr 
tribes it seems to be dying out ; ancestor-worship is the 
prevalent form of religion, fetishism and polytheism are 
undeveloped ; masks and representations of human figures 
are rare, and there are no secret societies ; anthropophagy 
is sporadic and usually temporary ; the domestic animals 
include the dog, goat, and sheep, and cattle are found 
wherever possible; coiled basketry is made, and head-rests 
are a characteristic feature. 

M. A. de Pr4ville has drawn a broad line. of distinction 
between the religion of the pastoral Bantu tribes and that 
of the hunters of the forest belt. The cattle-raisers of 
the small pastures recognise that the rain and necessary 
moisture depend on an invisible and supreme power whom 
they invoke in his location in the sky. His intermediaries 
are the rain-makers, he has no human form, neither are 
there idols in the pantheon. In Central Africa there is 
more than sufficient rain, but rain is of little importance 
to the hunter. What he requires is to find game, to be 
able to capture it and to avoid danger; the “medicine- 
men” are not rain-makers, but makers of talismans, 
amulets, philtres, and charms to attract the game and to 
ensure its capture. The mysterious depths of the forest, 
in the impenetrable thickets of whicli death may lurk at 
each step, and the isolation which r(\sults in social dis- 
organisation, incline the hunter to superstitious terrors. 
Pasturage , is governed by natural impersonal forces, but 
hunting is individual and personal. Further, associated 
with the mobile pastoral life of the Bantu is the patriarchal 
system of family life, respect and veneration for old ago, 
and the autocracy of the chief ; no wonder, then, that 
ancestor- worship has developed, or that it is the chief 
factor in the religious life of these people. 

As I have previously indicated, there is evidence of the 
former extension to the north of the Hottentots and the 
Bushmen, they having gradually been pressed first south- 
wards and then into the steppes and deserts of South Africa 
by the southerly drifting of the Bantu. 

The mixture of Hamite with Negro, which gave rise 
to the primitive Bantu stock, may have originated some- 
where to the east or north-cast of the Victoria Nyanza. 
A factor of great importance in the evolution of the Bantu 
is to be found in the great diversity of dimato and soil 
in Equatorial East Africa. It is a country of small 
plateaux separated by gorges, or low-lying lands. The 
small plateaux are suitable for pasturage, but their extent 
is limited ; thus they fell to the lot of the more vigorous 
people, while the conquered had to content themselves 
with low country, and were obliged to hunt or cultivate 
the land. In these healthy highlands the people multiplied, 
and migration became necessary; the stronger and better- 
organised groups retained their flocks and "migrated in a 
southerly direction, keeping to the savannas and open 
country, the line of least resistance being indicated by 
the relative social feebleness of the peoples to the south. 
In the small plateaux a nomadic life is impossible for the 
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herders : there being at most a seasonal change of 
pasturage, this prevents the possession of large herds and 
necessitates a certain amount of tillage ; further, it would 
seem that this mode of life tends to develop military 
organisation and a tribal system. 

No materials at present exist for any attempt at a 
history of this stage of the Bantu expansion, but from 
what we know of the great folk-wanderings in South Africa 
during the first half of the nineteenth century, we can 
form some estimate of what may have happened earlier 
in Equatorial Africa. 

Lichtenstein lived among the Bechuanas in 1805, and 
from that date begins our knowledge of the Bantu peoples. 
Dr. G. M. Theal, the learned historian of South Africa, 
Dr. K. Barthel and Mr. G. W. Stow, whose valuable book 
has just appeared, have made most careful studies of folk- 
wanderings in South Africa, based upon the records of the 
explorers of the past hundred years ; we scarcely have 
trustworthy accounts of the movements of the various 
tribes for a longer period, and oral traditions of the 
natives, though in the main correct, require^ careful 
handling. The nature of the country is such that it affords 
more than ordinary facilities for migrations, and the 
absence of great geographical barriers prevents ethnical 
differentiation. 

The Bantu peoples of Southern Africa may conveniently 
be classified in three main groups : — 

(1) The eastern tribes, composed of the Zulu-Xosa. 

(2) The interior tribes, consisting of the Bechuana, 
Basuto, Mashona, &c. 

(3) The western tribes, such as the Ovampo and 
Ovaherero. 

(1) The Zulu-Xosa are respectively the northern and 
southern branches of a migration down the east coast, 
that, according to some authorities, took place about the 
fifteenth century. The Amaxosa (Kosa, or Kafirs) never 
overstepped the Drakensberg range, but there have been 
northerly and, more especially, southerly movements : the 
Amaxosa, for example, extended, about 1806, as far as 
Kaaimans River, Mossel Bay, but in 1835 they were 
pressed back by the colonists to the Great Fish River. 

The Amazulu have occupied the east coast, north of the 
Tugela, for a long period, and allied tribes extend as far 
as the Zambesi ; indeed, it may be said that a complete 
chain pf Zulu peoples stretches up to the neighbourhood 
of the equator, the more open country in which they live 
giving greater opportunities for expansion. The wonderful 
rise to power of Chaka (1783-1828) caused great move- 
ments of peoples to take place. The Amangwanc (who 
drove the Amahlubi before them) and other groups fled 
southward to escape from the tyranny of this great warrior. 
The conquerors applied to these scattered remnants of 
tribes the contemptuous term ** Fingu,” or homeless 
fugitives, and turned them into slaves and cattle* tenders. 
The Matabele, to the number of some 60,000 individuals, 
separated from the parent stock about 1817, under the 
leadership of the terrible Moselekatze (Umsilikatzi), whose 
fame as an exterminator of men ranks second only to 
that of Chaka ; they crossed the Drakensberg and went 
north-west through the Transvaal, scattering the settled 
Bechuana peoples. They were attacked by the Boers, 
who defeated them with terrible slaughter, from which 
only forty warriors escaped. They withdrew to the 
Zambesi, but were driven south by the tsetse fly. They 
encountered the Makalaka and destroyed their villages, 
drove out the Mashona to the north-east, and settled in 
Mashonaland. 

(2) The great central region of the South African plateau, 
roughly known as Bechuanaland, was very early occupied 
by Bantu peoples coming from the north, who displaced 
or reduced to servitude the indigenous Bushmen. As Prof. 
Keane points out, the Bechuana must have crossed the 
Zambesi from the north at a very early date, because of 
all the south Bantu groups they alone have preserved the 
totemic system. Among the first to arrive, according to 
him, appear to have been the industrious Mashona and 
Makalaka. For three hundred years, according to native 
tradition, the Makalaka owned the land between the 
Limpopo and the Zambesi, and then came the Barotse, 
who are allied to the Congo Bantu, and conquered them. 
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A section of the latter founded a powerful so-called Barotse 
(Marotse) empire on the Middle Zambesi above the Victoria 
Falls. At the beginning of the nineteenth century a 
Bahurutse dynasty ruled over the Bechuana ; as these 
people expanded they broke off into claps, and extended 
between the Orange River and the Zambesi, and from the 
Kathlaniba, or Drakensberg chain, to the Kalahari Desert. 

The densely populated ^country west of the Drakensberg 
now known as Basutoland was subjected to great devast- 
ation as a result of Chaka’s tyranny. In 1822 a tribe 
fleeing from the Zulus set up the first of these disturb- 
ances, and the attacked became the attackers in their 
turn. One horde, the Mantati, achieved great notoriety, 
and are credited with having wiped out twenty-eight tribes ; 
they were eventually defeated by the Bangwaketsi and 
scattered by the Griqua. The Makololo, a small group 
of the Mantati (who lived on the upper waters of the 
Orange River), led by Sebituane, in 1823 aimed at reach- 
ing the district of the Chobe and Zambesi, where he had 
heard that it was always spring. After conquering the 
Bakwena, Bahurutse, and other kindred tribes and in- 
creasing their forces from the conquered peoples, they 
crossed the Zambesi and the uplands stretching to the 
Kafukwe, and settled in those fertile pasture lands about 
1835. Disturbed by the Matabele, Sebituane passed 
through the Barotse Valley, followed by the Matabele and 
the Batoka, a tribe of the Barotse. He put the former 
to flight and subjugated the latter. Thus Sebituane led 
his people a journey of more than 2000 miles to reach 
their Promised Land. Under Sekeletu, Sebituanc’s suc- 
cessor, the State began to fall to pieces, and after his 
death the Barotse revolted, and practically exterminated 
the Makololo. The rehabilitated Barotse empire com- 
prises an area of some 250,000 square miles between the 
Chobe and Kafukwe affluents of the Zambesi. Prof. 
Keane directs attention to the instructive fact that though 
the Makololo have perished from among the number of 
South African tribes, their short rule (1835-1870) was long 
enough to impose their language upon the Barotse, and 
to this day, about the Middle Zambesi, where the Makololo 
have disappeared, their speech remains the common medium 
of intercourse throughout the Barotse empire. The con- 
solidation of the Basuto upder the astute Moshesh is an 
instructive episode in the history of the South African 
races. The Bamangwato are the most important branch 
of the independent Bechuana peoples, who have made con- 
siderable progress under the wise guidance of the 
enlightened Khama ; they are an industrious people, and 
have exceptional skill in working iron. 

According to Mr. G. W. Stow there were three main 
migrations of the interior, or middle, Bantu, or Bachoana 
a.s he terms them : (i.) The pioneer tribes of the southward 
migration into the ancient Bushman hunting grounds were 
the Leghoya, Bakalahari, and those who intermarried 
with the Bushmen to form the Balala and Bachoana Bush- 
men ; (ii.) the tribes of the second period of the Bachoana 
migration were the Batlapin and Barolong; (iii.J the great 
Bakuena or Bakone tribes were the most civilised of the 
Bantu peoples : they consisted of the Bahurutse, Batlaru, 
Bamangwato, Batauana, Bangwaketse, and the Bakuena, 
who were the wealthiest and most advanced of all until 
they were reduced by the Mantati and destroyed by the 
Matabele. 

(3) Turning for a moment to German South-West Africa 
we find the Bastards to the south, and north of them the 
Haukoin or Mountain Damara, who are now practically 
a pariah people, subject to the Hottentots, Bastards, 
Ovaherero, and the white man. It is possible that these 
are of Negro rather than of Bantu origin ; in mode of life, 
save for their talent for agriculture, they are Bushmen; 
in their speech they are Hottentots, but their colour is 
darker than that of their neighbours. Somewhere from 
Eastern South .Attica, about a hundred years ago, came 
the Ovaherero, or the Merry People, who, like the rest 
of the Bantu, are warlike cattle-breeders, with wandering 
proclivities, but they are not agriculturists. When they 
arrived in the Kaoko district they drove the Haukoin to 
the south, together with the Toppnaers (Aunin) and Bush- 
men. To the north of the Ovaherero are the agricultural 
Ovampo. 
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Speaking generally, the direction of ethnic migration in 
South Africa has been southerly in the south-east ; the sea 
blocked an eastern expansion and the Drakensberg a 
western; only the Matabele went westward of this range 
to the north. In the central district the Bahurutse or 
Bechuana parent stock dispersed in various directions ; most 
of the movements were towards the north, but the Mantati 
and Basuto went south-east. In the west the Cape 
Hottentots always retreated from the colonists towards 
the north ; the Bastards and other tribes followed the same 
direction, the causes, as Barthel points out, being obvious : 
to the east is the' Kalahari, on the west is the sea, from 
the south came the pressure of the Boers. Finally, right 
across South Africa we have, from west to east, the 
Koranna, Griqua, and Boer wanderings in the south; and 
in the north, from east to west, the wanderings of the 
Hottentots, Ovaherero, and of the Boer emigrants from 
the Transvaal. 

South Africa has thus been a whirlpool of moving 
humanity. In this brief summary I have been able to 
indicate only the main streams of movement : there^ have 
been innumerable cross-currents which add complexity to 
this bewildering history, and much patient work is 
necessary before all these complications can be unravelled 
.and their meaning explained. 

When one takes a bird’s-eye view of the ethnology of 
South Africa, certain main sociological facts loom out 
■amongst all the wealth of varied detail. 

The earliest inhabitants of whom we have any definite 
information were the dwarf Bushmen, who undoubtedly re- 
present a primitive variety of mankind. In a land abound- 
ing with game they devoted themselves entirely to the 
•chase, supplementing their diet with fruit and roots. 
This mode of life necessitates nomadic habits, the absence 
of property entails the impossibility of gaining wealth, 
and thereby relieving part of the population from the daily 
need of procuring food ; this absence of leisure precludes 
the elaboration of the arts of life. A common effect of 
the nomadic hunting life is the breaking-up of the com- 
munity into small groups ; the boys can soon catch their 
own game, hence individualism triumphs and parental 
authority is apt to be limited. Social control is likely 
to be feeble unless the religious sentiment is developed, 
and certainly social organisation will be very weak. In 
an open country abounding with game the case is some- 
what different, and there is reason to believe that in early 
days the Bushmen were divided into a number of large 
tribes, occupying tolerably well-defined tracts of country, 
each being under the jurisdiction of a paramount chief. 
The tribes were subdivided into groups under captains. 
They showed great attachment and loyalty to their chiefs, 
and exhibited a passionate love for their country. For 
hundreds of years these poor people have been harried 
and their hunting grounds taken away from them, and 
hence we must not judge the race by the miserable 
anarchic remnant that still persists in waste place. 
Nomad hunters do not progress far in civilisation by their 
own efforts, nor are they readily amenable to enforced 
processes of civilisation. Invariably they are pushed on 
one side or exterminated by peoples higher in the social 
scale. 

"When the written history of South Africa begins we find 
the Bushmen already being encroached upon by tbe Hotten- 
tots, who themselves sprang from a very early cross of 
Bantu with Bushmen. Culturally, as well as physically, 
they may be regarded as a blend of these two stocks. 
They combined the cattle-rearing habits of the Bantu with 
the aversion from tillage of the soil characteristic of the 
hunter; they became nomadic herders, who* were stronger 
than the Bushmen, but who themselves could not with- 
stand the Bantu when they came in contact with them, 
and they tod were driven to less favourable lands and 
became enslaved by the invaders. All gradations of mix- 
ture took place until lusty uncontaminated Bantu folk 
forced their way into the most desirable districts. Still 
less could the Hottentots prevail against the colonists; 
their improvidence was increased by alcohol, and their 
indifference to the possession of land, due to their inherent 
love of wandering, completed their ruin. 

The Bantu were cattle-rearers who practised agriculture. 
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The former industry probably was transmitted from their 
Hamitic forefathers, who were herdsmen on the grassy 
uplands of north-eastern Africa, while the latter aptitude 
was probably due in part to their Negro ancestry. This 
duality of occupation led to variability in mode of life. 
In some places the land invited the population towards 
husbandry, in others the physical conditions were more 
suited to a pastoral life, and thus we find the settled 
Baronga on the one hand and the wandering Ovaherero 
on the other. The Bantu peoples easily adopt changes of 
custom ; under the leadership of a warlike chief ^ they 
become warlike and cruel, a common characteristic of 
pastoral peoples, while it is recorded that many of the 
Matabele, taken prisoners by the Barotse, settled down 
peacefully to agriculture. The history of the prolific Bantu 
peoples on the whole indicates that they were as loosely 
attached to the soil as were the Ancient Germans, and 
like the latter, at the slightest provocation, they would 
abandon their country and seek another home. This 
readiness to migrate is the direct effect of a pastoral life, 
and along with this legacy of unrest their Hamitic 
ancestors transmitted a social organisation which lent 
itself to discipline. These were the materials, so to 
speak, ready to hand when organisers should appear. Nor 
have such been lacking, for such names as Dingiswayo, 
Chaka, Dingan, Mosclekatze, Lobengula, Moshesh, 
Sebituane, Cetewayo, and others are writ large in the 
annals of South Africa ; and the statesman Khama is an 
example of what civilisation can do to direct this executive 
ability into proper channels. 

Archaeology. 

The archseology of South Africa is now attracting con- 
siderable local interest, and we may confidently expect that 
new discoveries will soon enable us to gain some insight 
into the dense obscurity of the past. It cannot be too 
strongly insisted upon that the methods of the archaaologist 
should be primarily those of the geologist. Accurate 
mapping of deposits or localisation of finds is absolutely 
necessary. The workmanship of an implement is of little 
evidential value : the material of which it is made may 
be refractory, the skill of the maker may be imperfect, 
or he may be satisfied with producing an implement just 
sufficient for his immediate need ; and there is always a 
chance that any implement may be simply a reject. Tht‘ 
early generalisation of implements in England into two 
groups, PaUeoIithic and Neolithic, expressed a fact of 
prime importance, but now the classification hfis extended. 
It is obvious that the shapely palieoHths of the older 
gravels could not have been the first atKjmpt.s at impl<'- 
ment-making by our forefathers, and the presumed hiatus 
between the two epochs has been bridged over by evidence 
from sites on the European mainland. Our knowledge 
is increasing apace and an orderly sequence is emerging, 
but there are many interesting variations, and even 
apparent setbacks, in the evolution of industrial or artistic 
skill. In a word, sequence and technique must not be 
confounded, and our first business should be to establish 
the former on a firm basis ; but, as I have just remarked, 
this can be accomplished only by adhering rigidly to the 
stratigraphical methods of the geologist. It would prob- 
ably be to the interest of South African archfuology if the 
terms “ Eolithic,” “Palaeolithic,” and “Neolithic” were 
dropped, at all events for the present, and it might prove 
advantageous if provisional terms were employed, which 
could later on be either ratified or abandoned, as the 
consensus of local archaeological opinion .should decide. 

In certain lands of the Old World, north of the Equator, 
there was a progressive evolution from the Stones Ages, 
through a copper and a bronze age, to that of iron ; but 
the stone-workers of South Africa appear to have been 
introduced to iron-smelting without having passed through 
the earlier metal phases, since the occurrence of copper 
implements is too limited to warrant the belief that it 
represents a definite phase of culture. The similarity of 
the processes employed in working iron by the different 
tribes of Africa, south of the equator, indicates that the 
culture was introduced from without, a conclusion which 
is supported by the universal use of the double bellows — 
a similar instrument is in use in India and in the East 
Indian Archipelago. Some ethnologists hold that Africa 



NA TURE 


477 


September 7, 1905] 


owes to India its iron industry and other elements of 
culture, as well as the introduction of the ox, pig, and 
fowl. At all events, we shall probably not be far wrong 
if we assign a fair degree of antiquity to the knowledge 
of iron in tropical and southern Africa. 

The characteristic metal of South Africa is gold, and its 
abundance has had a profound effect on the country, 
although, strange to say, it was not employed by any of 
the native races on their own initiative. We cannot tell 
when it was first discovered or by whom, but the hundreds 
of ruins scattered over a large extent of country, and the 
very extensive ancient workings, testify to the importance 
and . the long continuance of this industry ; for there can 
be no doubt that the builders of these wonderful remains 
came to this country mainly for the sake of its goldfields, 
though there must also have been an important trade in 
ivory, and incidentally in other local produce. Positive 
demonstration is as yet lacking concerning the nationality 
of the first gold-workers. This much is certain : they 
must have come to South Africa originally for some other 
product, since the aborigines did not work the metal, and 
it is most probable their quest was for ivory, and it was 
these hunters and traders who discovered the surface gold. 
Further, the discoverers must have come from a country 
where quarrying and metal-smelting were practised,^ and 
this implies the organisation of labour, for in early times, 
as history abundantly proves, mining was always under- 
taken by means of forced labour. The gold-workers, who 
probably came from Southern Arabia, belonged to a much 
higher social order than any of the peoples with^ whom 
they came in contact, and with their discipline in war 
and their industrial training they were able to subdue 
the Bantu inhabitants over immense tracts between the 
Zambesi and the Limpopo, to reduce them to slavery, to 
organise the working of the gold mines, and to establish 
a chain of forts and a system of communication with the 
coast. This occupation of the country by foreigners was 
purely for purposes of exploitation, and when, for reasons 
at present unknown to us, their hold weakened on the 
land, the whole enterprise fell to pieces, and the foreigners 
departed, they left indelible marks of their former presence 
on the face of the country, but in native industries and 
customs there is virtually no trace remaining of the rule 
of the more civilised Semitic overlord. The natives seem, 
as it were, to have awakened from a nightmare and 
straightway to have forgotten the hideous dream. Possibly 
this history may have been repeated more than once. 

It is greatly to be deplored that in the past irresponsible 
prospectors have been permitted to rifle the ancient ruin.s 
for gold, with the result that not only have very numerous 
specimens of archaeological interest been cast into the 
melting-pot, but at the same time collateral evidence has 
been destroyed, and thus valuable data lost to science. 
Even now the situation is not without its dangers, for the 
recently awakened interest in the ruins, and appreciation 
of their historical value, may lead to unconsidered zeal 
in excavation. After all, there is no especial hurry ; what 
is perishable has long ago decayed, and so long as the 
ruins are sealed up by the rubbish that preserves them, 
no great harm can accrue, but in a few hours, by careless 
excavation, may be destroyed more archaeological evidence 
than in centuries of neglect. Therefore it would be advisable 
for those in authority to consider carefully whether it is 
wise to lay bare new sites, unless proper examination and 
preservation can be ensured. The number of the ruins in 
Rhodesia is so great, and the area within which they occur 
so enormous, that it would be a very large undertaking 
for the Government systematically to investigate and 
permanently to conserve them all. Perhaps it would be 
possible to entrust some of this work to properly con- 
stituted local authorities, assisting them by grants and 
fpeciai facilities, but care would have to be taken to ensure 
the thorough carrying out of the work. Records of work 
done should be published, and the specimens preserved in 
authorised museums only. It is desirable also that every 
ruin should be scheduled under an Ancient Monuments 
Protection Act, and that an Inspector or Curator of 
Ancient Monuments should be appointed, who would be 
responsible for the excavation and preservation of all the 
monuments. To a less extent these remarks apply also 
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to other parts of South Africa. All relies of the past, 
such, for example, as the pictographs in the rock -shelters 
of the Bushmen, should be jealously preserved and guarded 
from intentional or unwitting injury. 

I trust my South African colleagues will forgive me if ^ 
I have appeared too much in the character of a mentor. 

I have endeavoured to present a general view of the 
anthropological situation in South Africa, without burden- 
ing my remarks with details, and at the same time I have 
made bold to publish some of the conclusions which this 
survey has suggested ; but there are other points on which 
I feel constrained to touch. 

Recently Sir Richard Temple delivered an Address on 
“The Practical Value of Anthropology,” in the course 
of which he said : “ We often talk in Greater Britain of 
a ‘ good ’ magistrate or a ‘ sympathetic ’ judge, meaning 
thereby that these officials determine the matters before 
them with insight ; that is, with a working anthropological 
knowledge of those with whom they have to deal. ... It 
is, indeed, everything to him to acquire the habit of useful 
anthropological study before he commences, and to be 
able to avail himself practically and intelligently of the 
facts gleaned, and the inferences drawn therefrom, by 
those who have gone before him. . . . Take the universally 
delicate questions of revenue and taxation, and consider 
how very much the successful administration of either 
depends on a minute acquaintance with the means, habits, 
customs, manners, institutions, traditions, prejudices, and 
character of the population. In the making of laws too 
close a knowledge of the persons to be subjected to them 
cannot be possessed, and, however wise the laws so made 
may be, their object can be only too easily frustrated if 
the rules they authorise are not themselves framed with 
an equally great knowledge, and they in their turn can 
be made to be of no avail unless an intimate acquaintance 
with the population is brought to bear on their adminis- 
tration. For the administrator an extensive knowledge 
of those in his charge is an attainment, not only essential 
to his own success, but beneficial in the highest degree 
to the country he dwells in, provided it is used with 
discernment. And discernment is best acquired by the 
‘ anthropological habit.’ .... The habit of^ intelligently 
examining the peoples among whom his business is cast 
cannot be overrated by the rherchant wishing continuously 
to widen it to profit ; but the man who has been obliged 
to acquire this kind of knowledge without any previous 
training in observation is heavily handicapped in com- 
parison with him who has acquired the habit of right 
observation, and, what is of much more importance, has 
been put in the way of rightly interpreting his observations 
in his youth.” 

In referring to civil-servants, missionaries, merchants, 
or soldiers, Sir Richard Temple went on to say : “ Sym- 
pathy is one of the chief factors in successful dealings 
of any kind with human beings, and sympathy can only 
come with knowledge. And not only docs sympathy come 
of knowledge, but it is knowledge that begets sympathy. 
In a long experience of alien races, and of those who have 
had to govern and deal with them, all whom I have known 
to dislike the aliens about them, or to be unsympathetic, 
have been those that have been ignorant of them ; and I 
have never yet come across a man who really knew an 
alien race that had not, unless actuated by race-jealousy, 
a strong bond of sympathy with them. Familiarity breeds 
contempt, but it is knowledge that breeds respect, and it 
is all the same whether the race be black, white, yellow, 
or red, or whether it be cultured or ignorant, civilised or 
semi-clvilised, or downright savage.” 

I have quoted at length from Sir Richard Temple, as; 
the words of an administrator of his success and experi- 
ence must carry far greater weight than anything I could' 
say. I can, however, add my personal testimony to the 
truth of these remarks, as I have seen Britons administer*- 
ing native races on these lines in British New Guinea and' 
in Sarawak, and I doubt not that I shall now have the 
opportunity of a similar experience in South Africa. 

In this connection I ought to refer to what has been 
already done in South Africa by the Government. In the- 
year 1880 the Government of Cape Colony, confronted' by 
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the problem of dealing with the natives, appointed a 
Commission to inquire into the native laws and customs 
which obtained in the territories annexed to the Colony, 
especially those relating to marriage and land-tenure, and 
to suggest legislation, as well as to report on the 

'Advisability of iintroducing some system of local self- 
government in the native territories annexed to the Colony. 
The example was shortly afterwards followed by the 

Government of Natal, which had native problems of its 
own. These two Commissions collected and published a 
considerable amount of evidence, valuable not only for 

the immediate purpose in view, but also for the purposes 
of science. Before the late war came to a close the 

Anthropological Institute of Great Britain and Ireland 
and the Folklore Society addressed to Mr. Chamberlain, 
then Colonial Secretary, a memorial praying that on the 
conclusion of peace a similar Commission should be issued 
to inquire into the customs and institutions of the native 
tribes in the Transvaal and the Orange River Colony, and, 
with a view to the accomplishment of more directly 
scientific ends, praying that at least one anthropologist 
of eminence unconnected with South Africa should be in- 
cluded in the Commission. The prayer of the memorialists 
was bluntly refused. When, however, in the course of re- 
organisation of the administration, a conference was held 
at Bloemfontein in 1902 of the Ministers of the various 
colonies, protectorates, and territories, to discuss native 
affairs, they found themselves, in the words of Sir Godfrey 
Lagden, “ much confused because the laws and the con- 
ditions of all the colonies were different.” This was 
exactly what the memorialists had told Mr. Chamberlain. 
So the conference determined on the appointment of a 
Commission of Inquiry, which was issued in due course 
by Lord Milner in September, 1903, and reported on 
January 30 last. The evidence taken by this Commission, 
as well as that taken by the previous Commissions, is 
of a very valuable character. But, like those Commissions, 
its object was exclusively administrative. Consequently 
the evidence is only incidentally of ethnological interest, 
and it by no means covers the whole ground. The social 
life and marriage laws are to a great extent laid before 
the reader, but there is no attempt to distinguish^ accurately 
between one tribe and another ; the native institutions 
are discussed only so far as they have a practical bearing 
on administrative questions. There is no attempt to 
penetrate to the underlying ideas and beliefs, and the vast 
domain of religion lies for the most part outside the ken 
of the Commissioners, Admirable, therefore, as is the 
work done by these Commissions,- it is but a small part 
of what must be undertaken if an accurate account of the 
natives of South Africa is to be obtained and preserved 
for scientific use, and as an historical record. What is 
wanted is that the Government should undertake this 
enterprise in the same way as the Governments of the 
United States, Germany, the Netherlands, and other coun- 
tries investigate their native races, or, failing this obvious 
duty of a Government, that adequate assistance should be 
given to societies or individuals who may be prepared to 
take the matter in hand- 

Unfortunately it is not unnecessary to insist on the need 
there is for us to consider seriously what at any particular 
time is most worth investigating, and not to let ourselves 
drift into any casual piece of work. Let us apply that 
simple test to South Africa, and ask ourselves. What most 
needs doing in anthropological research in South Africa? 

So long as actual wanton destruction is not taking place, 
local archaeological investigation can wait. I do not mean 
to suggest that those who have the opportunity should 
not devote themselves to this important subject ; many can 
do good work in archaeology who have neither opportunity 
xJjOr .inclination for other branches of anthropology, and 
the British South Africa Company has shown and probably 
will continue to show a real interest in this work. But 
otir first and immediate duty is to save for science the 
data that are vanishing; this should be the watchword 
, of the present day. 

Observations in South African anthropography are lament- 
ably deficient. ^ Although scattered up and down in books 
of missionary records there are descriptions 

of individuals, and in some cases a few salient features 
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of a tribe are noted, yet we have few precise descriptions 
of communities that are of value for comparative purposes. 
Anthropometrical data are everywhere wanting ; very few 
natives have been measured, and the measurements that 
have been made are insufficient both as regards those 
actually taken and the number of individuals measured. 
The interesting subject of comparative physiology is un- 
worked. We have no observations in experimental 
psychology, and very few trustworthy data in observational 
psychology. Here, then, is a large field of inquiry.^ 

I am not competent to speak concerning linguistics, but 
from what I have read I gather that a very great deal yet 
remains to be done, at all events in phonetics, grammar, 
and comparative philology. 

In general ethnology a considerable amount of scattered 
work has been done, but no one tribe has been investigated 
with scientific thoroughness ; the best piece of work 
hitherto accomplished in this direction is the admirable 
memoir on the Baronga by the missionary H. A. Junod, 
which leaves little to be desired. It would be well worth 
while for students to make exhaustive studies of limited 
groups of people, tracing all the ramifications of their 
genealogies in the comprehensive method adopted by Dr. 
Rivers for the Torres Straits Islanders and for the Tod as ; 
this method is indispensable if it is desired to obtain a 
true conception of the social structure of a people, their 
social and religious duties, the kinship relationships, and 
other information of statistical and sociological value. 
Other fruitful lines of inquiry arc the significance of the 
form and ornamentation of objects and the symbolism 
(if there is any)’ of the decorative art, a subject which, as 
far as I am aware, is absolutely untouched. Even the toys 
and games are worth investigation. Hardest but most 
important of all, there is that intricate complexus of action 
and belief which is comprised under the term “religion.” 
This needs the most delicate and sympathetic treatment, 
although too often it has been ruthlessly examined^ by 
those who were more prone to seek the ape and the tiger 
and vain imaginings in the so-called “ superstitious ” 
practices of these poor folk. They are laggards along the 
road which our more favoured ancestors have trod, but 
they all have their faces set in the same direction as our 
own, towards that goal to which we ourselves arc striving. 
To induce natives to unbosom themselves of all that they 
hold secret and sacred and to confess their ideals and 
inspirations requires more than an ordinary endowment 
of patience, tact, and brotherly kindness ; without these 
qualities very little can be gathered, and the finer side of 
native thought and feeling will for ever x'emain a sealed 
book to the European. In referring to this subject it 
should not be overlooked that the best account we have 
of the religion of the Zulu-Xosa peoples is due to the 
labours of Bishop Callaway. The number of native texts, 
including folk-tales, published by him are especially , 
valuable, . as they throw light from all sides upon the 
native mind, and it is greatly to be regretted that he 
lacked the pecuniary and other encouragement that was 
necessary for the completion of his labours. The most 
urgent of all the foregoing lines of inquiry are the most 
elusive; these are the ideas, beliefs, and institutions of. 
the people, which are far less stable than arc their physical 
characteristics. 

^ ' These are some of the lines of research that await the 
investigator. The field is large, but the opportunities are 
fleeting. The Kattea, Bushmen, and Hottentots are 
doomed, and new social conditions are modifying the Bantu 
peoples. Here again we must apply the test question, 
Which of these peoples most needs investigation? The 
answer again is obvious. Those that will disappear first. 
All over South Africa this work is pressing. For some 
tribes it is too late. It would bo a memorable result of 
the^ meeting of the British Association in South Africa 
if it sjiould lead to an exhaustive study of those most 
interesting people, the Kattea, the Bushmen, and the 
Hottentots. They represent very primitive varieties of 
mankind, but their numbers are rapidly diminishing, and, 
as races, they have no chance of perpetuity. What judg- 
ment will posterity pass upon us if, while we have the 
opportunity, we do not do our best to save the memory 
of these primitive folk from oblivion? 
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.‘1 S>hort Bihliography of Books on the Ethnology of 
South Africa. 


Ankermann, B, . 

Arhoiivset, T., and 
DaumaSj F. 

Carthel, K. . . . 

Bleek, W. H. I. . 


Callaway, H. . » 

Casalis, F, . . . 
Frit'ch, G. . . . 

Hahn, T. . . . 

Johnston, H. . . 

Junod, H. A. . . 

Keane, A. H. . . 

Kidd, D 

Kolben, P. . , . 
Leslie, D. * . . 
Livingstone, D. . 
Lloyd, L. C. . . 

Maclean, J. . . . 

Moffatt, R. . . . 

PriSville, A. de . . 

StOA?', G. W. , . 
Theal, G. M. . . 

II 

II 

Wood, J. G. . . 
Wangermann . . 


Kulturkreise und Kulturschichten in Afrika. ^6'//- 
sc/n-ijfi /nr Ethmlo^'iCy vol. xxxviii. Berlin, 1905. 
Narrative of an Kx]iloratory Tour to the North-east 
of the Colony of the Cape of Good Htjpe. ('rrans- 
lated by J. C. Brown.) Cape Town, TS46 ; Loinlon, 
1S52. 

Vi"»lkerbew’'egungen auf der Siidhillfte des Afrikani- 
schen Kontinents. “ Mitt. Vereins fiir Erdkunde zu 

Leipzig" (>893)1 Tt894‘ 

Reynard the Fox in South Africa ; or, Hottentot 
Fables and Tales. London, 1864. 

Report concerning Bushman Researches. Printed by 
order of the House of Assembly. Cape Town,iS73. 
Second Rep-wt. A brief account of Bushman Folk- 
lot e and other Texts, Cape Town, 1S75. 

Nursery Tales, Traditions, and Histories of the Zulus. 
Londnnj 1868. 

The Religious System of the Amazulu. London, 1870. 
The Basutos. London, iS6r. 

Die Eingeborenen S{id-Afrika's(\vith Atlas). Breslau, 


1072. 

Tsuni-Goam, the Supremo Being of the Khoi-Khoi. 
London, iSSi. 

British Central Africa. London, 1S97. 

The Uganda Proiectorate. London, T902. 

Les Chants et les Contes des Ba-Ronga. Lausanne, 
1S97. 

T.es lia Ronga. Neuchatel, 189S. 

Man : Past and Present. Cambridge, 1899. 

The Boer States London, 1900. 

The Essential Kafir (with an interesting hut incom- 
plete Bibliography). London, 1904. 

The Present State of the Cape of Good Hope. Lon- 
don, 1731. 

Among the Zulus and Amatongas. Second edition. 

Kdinbux'gh and London, 1873. 

Missionary Travels and Researches in South Africa. 
London, 1857. 

A Short Account of Bushman Material. Third Report 
presented to both Houses of Parliament ; Caj^e 
Town. I/ondou, 1899. 

A Compendium of Kafir Laws and Customs. Cape 
Tow'd, i866. 

Missionary Labour.s and Scenes in Southern Africa. 
London, 184a. _ 

Le Continent Africain. ** La Science Sociale," tomes 
V., vi. Paris, 1S8S. 

The Native Races of South Africa. London, 1905. 
Kaffir Folk-Lore, London, 1882. 

The History of South Africa. (5 vol.s.) I,ondon, 
1888-1900.^ 

The Beginning of South African History. London, 
190a. 

The Natural History of Man. London, iS68. 

Ein Reise-J.ahr in Sfid-Afrika. Berlin, 186S, 


Basutoland Records. In three vols., 1833-1832; 1R53-1S61 ; 1862-186S. 
Folk-lore Journal Vol. i. 1879 ; Vol. ii. i 83 o. Cape Town. 

Report and Proceedings, with Appendices, of the (government Commission 
on Native Laws and Cu.storas (iSSi-Sa). Cape Town, 1883. 

The Natives of South Africa : their Economic and Social Condition. 

Edited by the South African Native Races Committee. London, 1901. 
Report and Proceedings of the South African Intercolonial Commi.ssion on 
Native Affairs, 1903-03. Cape Town, 1903. (Report, i vol Minutes of 
Evidence, 3 vols.) 

The foregoing list of books is manifestly very incomplete. 
A considerable amount of information concerning the 
natives will be fpund in numerous books by missionaries, 
travellers, and sportsmen. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mr. E. G. Bawden h.'is entrusted Mr. Edgar Speyer 
“ with a sum in cash and securities of about ioo,ooo2. to 
be applied to purposes of charity and benevolence, and for 
the advancement of knowledge, ’especially in aid of human 
suffering.” After careful consideration, this sum has been 
apportioned for various good purposes in the form of 
capital to be vested in trustees, and to be known in each 
case as the Bawden Fund.” The largest allotment is 
in aid of advanced university education and research, and 
for this purpose a gift of i6,ooo?. is made to complete 
the sum of 200,000?. required to bring about the incoiTpor- 
ation of University College in the University of London. 

Though the corporation of the Massachusetts Institute 
of Technology has taken action in connection with the pro- 
posed alliance of the Institute with Harvard University, 
the faculty and alumni have expressed their disapproval 
of the scheme. Before the proposed agreement can be 
consummated there will be necessary at least three 
decisions by the Supreme Judicial Court upon the grave 
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legal questions involved, action by the Harvard authorities, 
and possildy further consideration by the corporation of 
the institute and an appeal for legislative sanction. A 
league has therefore been organised ‘‘ to oppose the plf^i 
of alliance iinclor consideration, or any other plan \vhi<'h 
may impair the sclf-governnuint of the institute, and to 
secure for the past .students a proper share in its adminis- 
tration.” 

Prof. W. H.vllock, professor of physics in Columbia 
University, New York City, writes to say that the pro- 
posal of the Emperor of Germany for the temporary 
interchange .of professors with America, referred to in 
Nature of July 20 (p, 285), had nothing to do with the 
courses arranged at that university, as they were planned 
three years ago, when Prof. Hallock took charge of the 
department of physics. The lecturers are not exchang<‘d ; 
they are appointed as “ non-resident lecturers ” ftir the 
year, and receive an honorarium for their courses. The 
visiting lecturers at Columbia University for the year 
ioo 6~7 are Prof, Lummer, of Breslau, and Dr. T- Larmor, 
F.R.S. 

A COPY of the prospectus of the Redruth School of 
Mines for iqo ^-6 has been received. Situated in tlie centre 
of the ('ornish mining district, the school is devoted wholly 
to instruction in mining and allied subjects essential to 
the training of mining engineers, assayers, and mine- 
survewors. Practical work in mining is carried on at the 



Fig. 1.— The Hunt Museum, Redruth School of Minus. 


Ba.ssct mines and at other mines in the vicinity under the 
supervision of the school instructor, Success in examin- 
ations in* particular subjects held at the school by the 
Board of Education, the City and Guilds of London 
Institute, and the County Council of Cornwall forms part 
of the requirements for a school certificate. One wing 
of the school building is occupied by a large mineral 
gallery erected in memory of the late Mr. Robert Hunt, 
F.R.S. , keeper of the mining records. This museum, 
which contains a very valuable collection, offers groat 
facilities for mineralogical study. 

Correspondence between the Bengal Government, the 
Government of India, and the vSecrotary of State for India 
upon the .subject of the establishment of a school of minrjs 
in India, extending over the period from May 21, 1004, to 
August 3, 1905, ha.s been published. On the advice of a 
strong committee, the proposal adopted is to provi<le a 
curriculum of mining instruction at the Sibpur Engine(n'ing 
College, Calcutta, with practical instruction in the mining 
districts. A professor of mining (Migincering is to be 
appointed in England at a salary of 750 rupees to xooo 
rupees a month. The scheme also contemplates the 
temporary appointment for five years of a perip*atetic 
mining instructor and a native assistant, who will be 
called upon to give free instruction in the mining districts. 
The whole scheme involves an initial expenditure of 
8500 rupees on the equipment of Sibpur College, and an 
annual recurring expenditure of 16,000 rupees in connec- 
tion with that college, and of i^jOoo rupees for peripatetic 
instruction in the mining districts. For a scheme so 
promising in economic benefit to India, the outlay appears 
extremely moderate. , 
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SOCIETIES AND ACADEMIES. 

London. 

(j Royal Society, June 8. — “The Elastic Properties of Steel 
at High Temperatures.” By Prof. B. Hopkinson and 
F. Rogreirs. Communicated by Prof. Ewing, F.R.S. 

In the experiments described in this paper, the elastic 
properties of steel and iron have been investigated at 
higher temperatures, ranging up to 800° C., and for 
stresses greatly below that required to rupture the material. 
I'he authors have found that as the temperature rises the 
stress-strain relations undergo a remarkable change, which 
may best be expressed by saying that what is variously 
called the “ time-effect,” or “ elastische nachwirkung, ” 
or ” creeping,” increases greatly with the temperature. 
Steel, at high temperatures, behaves like indiarubber or 
glass ; if it is stressed for a time, and the stress removed, 
it docs not at once recover, but after the immediate elastic 
recovery there is a slow contraction perceptible for many 
minutes. Such “ creeping ” can be detected at the ordinary 
temperature, but at a red heat it attains a different order 
of magnitude, becoming (in its total amount) a substantial 
fraction of the whole deformation. 

.i This phenomenon is analogous to residual charge in 
glass and other dielectrics; the stress corresponding to the 
electric force, and the strain to the electric displacement. 
Whether the law of linear superposition of the effects of 
stresses — closely followed in the electrical analogy — is true 
for hot steel or ironj is an interesting question which the 
apparatus used was hardly sufficiently delicate to answer. 

The magnitude of this effect in steel may best be gauged 
by comparing it with other cases of the same kind, e.g. 
with the slow recovery of a glass fibre after twisting; if 
such a fibre be twisted through a considerable angle for 
several hours, it will recover all but one-fiftieth of the 
twist within two or three seconds of the removal of the 
stress. The remaining slow “ creep,” amounting to one- 
fiftieth of the whole deformation, corresponds to the slow 
return of the steel. In indiarubber, in certain circum- 
stances, 10 per cent, of the strain disappears in time after 
the removal of the stress. But in steel, at 600® C., the 
proportion is about 15 per cent. 

Another effect of “ creeping,” such as the authors have 
observed, is to make the determination of Young’s modulus 
a matter of some uncertainty. Thus the extension of the 
bar at 600° C. produced by a given load varies 15 per cent, 
or more, according to the time of application of the load. 
When, however, the load is applied for a very short time, 
say of the order of one or two seconds, the strain produced 
seems to approach to a definite limiting value which is 
the instantaneous extension or contraction of the bar 
observed in the experiments when the load is^ applied or 
removed. It seems reasonable to define Young’s modulus 
for a metal in this state, as the stress divided by this 
limiting instantaneous strain. It is then independent of 
the manner of loading, and is a definite physical constant ; 
otherwise not. 

“ On the Refractive Index of Gaseous Fluorine.” By 
C. Cuthbertson and E. B. R. Prideaux. Communicated 
by Sir William Ramsay, K.C.B., F.R.S,. 

The authors have determined the refractive index of 
gaseous fluorine for sodium light by means of Jamin’s 
refractometer. Five experiments gave values for the 
refractivity 10® of 195, 177, 192, 194, and 198^. The 

di.screpancy exhibited by the second experiment can be 
accounted for, and it is believed that the mean of the 
other four experiments, 195, is within 2 or 3 per cent, 
of the true valuer 

; In a recent paper (PhU. Trans., A, vol. cciv. p. 323), one 
of the authors ha$ attempted to show that the refractivities 
of the different members of the same chemical group are 
related in the ratios of small integers ; and it was observed 
that, if this , coincidence were not due to chance, the re- 
fractivity of fluorine should bear to that of chlorine the 
ratio of I to 4, which those of neon, oxygen, and nitrogen 
bear to argon, sulphur, and phosphorus respectively. This 
prediction has been verified. The refractivity of chlorine 
light is,, ^68, or 192x4; and that now found 
for .nuorine is 195, a discrepancy of per cent, which is 
Well within the limits of error of the experiment. 
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Paris. 

Academy of Sciences, August 28. — M, Troost in the 
chair, — ^The ultra-violet spectra of the rev(U'sing layer 
during the total eclipse of May 28, 1900 ; H. Dcalandires. 
An account of the apparatus employed, and a short list 
of the principal lines of titanium, vanadium, and 
chromium observed. — On a differential equation of the 
fourth order : Gaston Darboux. — On transcendental 
numbers : Ed. Maillot. — Researches on irradiation : 
Adrien Guebhar'd. — On a method suitable for the study 
of a luminous phenomenon varying in intensity with the 
time. Application to the determination of the instan- 
taneous velocity of a rotating mirror and to the study of 
the Hertzian spark: A. Turpain. The arrangement is 
a modification of the Foucault experiment for the deter- 
mination of the velocity of light. The receiving oyc-piece 
is replaced by a photographic plate, and the spark ^ is 
placed between the rotating and fixed mirrors. The 
measurement of the distance on the negative between the 
two images, the one caused by the light travelling directly 
and the other by reflection from the fixed mirror, and of the 
distances apart of the portions of the apparatus, gives an 
accurate determination of the velocity of the mirror, the 
velocity of light being taken as known. The method has 
been also applied to the study of the spark given by a 
Hertzian cxcitor and resonator, but the description of this 
part of the work is reserved for a later communication. 
— A new group of protophytic parasites, E'ccrinides : l^. 
Legei* and O. buboseq. — A contribution to the cyto- 
logical study of the Cyanophyccae : A. Guilliermond. — 
SUrigmatocysiis nigra and o.xalic acid : P. G. 
Charpentieir. This mould, when cultivated in Raulin’s 
fluid, never secretes oxalic acid before spore formation 
takes place, but sporulation acts only indirectly in causing 
the secretion, this being caused by « the exhaustion of the 
medium. 
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ASTRONOMY FOR TRAVELLERS. 
Handbuch der geo gr aphis chen Ortbestimmung fiir 
Geographen iind FoYSchungsreisende. By Dr, 
Adolf Marcuse. Pp. x + 342 + 2 charts; illustrated. 
(Brunswick : Friedrich Vieweg und Sohn, 1905.) 

A SHORT preface by the author tells us that this 
book is designed, in the first place, to give 
assistance to geographers and explorers, to aid 
students of the mathematical sciences and pupils in 
the higher schools, and to serve as an introduction 
to those parts of astronomy which, since they are 
concerned with the determination of time and of 
position on the earth’s surface, have an important 
influence on everyday life. One does not expect, there- 
fore, a description or an explanation of the nicest 
details that lead to the greatest accuracy, but rather 
the exhibition of the general principles on which the 
determination of coordinates depends ; and on the 
whole this ground is fairly well covered, both from 
a theoretical . and practical point of view. But when 
an author poses as a teacher, we are apt to examine 
his book a little closely, to see if he has shown any 
sign of clearly apprehending the difficulties that 
learners and pupils encounter when attacking a new 
subject, and made any adequate effort to remove these 
difficulties. There is no evidence of any particular 
care in this direction, though, of course, it is no easy 
matter to detect beforehand where the pitfalls and 
misconceptions on the part of the pupil will arise, and 
points that seem to one teacher to demand a 
lengthened explanation or further illustration do not 
present themselves in the same way to the judgment 
of another expert. 

But there is another test which may be more safely 
applied. Are any matters introduced which give 
needles^ complexity, or delay the continuous progress 
of the work? In this respect we think the author 
is not altogether blameless. For instance, the section 
on “ probable error ” and the solution of equations 
by the method of least squares seems on this ground 
out of place. The subject in the space given to it is 
not, and cannot be, treated exhaustively ; it must leave 
but a Very hazy notion in the student’s mind, and 
the application of the theory is not wanted iri the 
discussion of the rough results which are derived 
from the instruments that are employed. Similarly, 
what has a traveller dealing with approximate values 
of latitude and longitude to do with the small vari- 
ations arising from the motion of the Pole? It seems 
a little inconsistent to suggest a degree of accuracy 
in the final results which cannot be realised with the 
particular means adopted. 

If these are details , into , which it would have been 
better not to have entered, there are, on the other 
hand,^ omissions, or at least what appear to be 
omissions, to which' some reference should have been 
made. Thus, by way of 'illustration, we may .men- 
tion fte absence , of all reference to the sextant and I 
artificial, horizon, in the- portion of the book devoted 
to the description .of ...ins'jruments, ', The .authOr^ is 
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perhaps desirous that his book should not be con- 
founded with the many treatises on nautical astro- 
nomy and the methods of reduction therein employed ; 
but , the sextant has as distinct a value in exploring 
new country as the chronometer, to which the author* 
devotes a very satisfactory section. In the determin- 
ation of longitude, the sextant applied to the measure- 
ment of lunar distances affords more trustworthy 
results than does the observation of Jupiter’s satellites, 
on which the author would apparently rely. Occult- 
ations of stars by the moon, which is merely a par- 
ticular case of the method of lunar distances, are 
referred to at considerable length. A numerical 
example of the application of the method is worked 
out in full, and in all the various methods of deriving 
the latitude and longitude detailed examples are 
furnished. This is a very satisfactory feature of the 
book, and we could have wished that the selection 
of examples had been more varied and had included 
the method of lunar distances. 

If these omissions seem to us to be slight blemishes 
on an otherwise excellent book, it is with the greater 
pleasure that one can turn to the consideration of the 
sections which treat of matters of more novelty and 
originality. In the chapter devoted to instruments 
we meet with a “ level-quadrant ” (Libellenquadrant) 
with which we are unfamiliar, and though it appears 
to be distinctly inferior to the sextant, it may be of 
advantage in some situations. The peculiar feature 
of the instrument consists in the fact that the bubble 
of a level carried on a rotating arm is reflected into 
the field of view and made to do the same service 
as the reflection of the sun to . the horizon by means 
of the ordinary arrangements found in the sextant. 
In the case of determining the position of a balloon 
when the earth may be invisible owing to clouds 
passing beneath the observer, such an arrangement 
can be. used with effect. In the chapter on the deter- 
mination of a balloon’s course, the method is applied 
with very considerable success. .The path , of a balloon 
from Bei'lin to a point beyond Breslau, a complete 
run, of about 400 kilometres, is worked out, and the 
average error appears to be. about 16 kilometres. 
This would b.e a large error on board ship, but the 
conditions are not the same, nor is there . the same 
nepessity for accuracy, 'The aeronaut has simply to 
take care tliat he does not run out to sea; the 
navigating officer, has ,to, make a land fall The 
calculations in , this section have been materially 
shortened by the use of the so-called Mercator func- 
tion, which, in the examples given, , does away with 
the necessity of logarithmic tables, and suggests a 
method of working that seems to be well worth the 
little study that is necessary to master the application 
of it. 

Lastly, we may mention an ingenious method of de- 
termining approximately geographical positions with- 
out the use of gr^uated instruments. Threads sup- 
porting a weight at the apex of a triangle so as to 
ensure verticality and to give steadiness can be hung 
on tent poles, and over these threads the transit of 
stars can be observed with the naked eye. Then, 
khowirig the time, the latitude, longitude, and 
^imuth can be approximately derived; and when 
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instruments have been injured or delayed, or are 
g^enerally inaccessible, such methods are not to be 
despised. It would be an admirable exercise for any- 
one, whether he travels or not, to accustom himself 
"lo the use of such tools, and learn to what degree of 
accuracy he can rely on such devices. 


THE EVOLUTION OF HUMAN SOCIETY. 
La Sociologie genitique. By Frangois Cosentini. 
Introduction by Maxime Kovalewsky. Pp, xviii 
+ 205. (Paris: F. Alcan, 1905.) Price 3.75 francs. 

I N a short compass this book gives an excellent 
bird’s-eye view of a very wide territory. It 
begins with a discussion of the data available for the 
study of the evolution of human society. Even animal 
associations are not neglected, but, naturally, more 
space is devoted to the beliefs and customs of savage 
tribes. Our author decides wisely with regard to 
primitive man that much is to be learnt thus. But 
he deprecates rash inferences. The ancestors of 
civilised man, there is reason to believe, never ceased 
to make progress. The savages of the present day 
have stagnated, and may, in some cases, have retro- 
graded. Still, when the theories that suggest them- 
selves to the investigator of savages and their ways 
are modified and corrected by the study of the insti- 
tutions, the beliefs, the folk-lore of civilised peoples, 
it is probable that the risk of serious error is reduced 
to very small proportions. 

M. Cosentini decides in favour of a polyphyletic 
origin of the human race, arguing partly from the 
reduced fertility observable when two widely different 
t}'pes interbreed. After a brief but interesting account 
of the Palaeolithic and Neolithic ages, he deals with 
the origin of the family. Here, as elsewhere, he 
shows sound judgment in his treatment of the various 
rival theories. He refuses to regard the patriarchal 
family as primitive. The more primitive the com- 
munity the less sign is there of patriarchal authority. 
On the other hand, it would be foolish to maintain 
that there was ever a time in which woman was abso- 
lutely predominant. This view is precluded by the 
fact that primitive man had to wage incessant war 
against wild beasts and almost incessant war against 
hostile tribes. But there is abundant evidence that 
there was a time when a man was known as his 
mother’s son and not as his father’s, when pedigrees 
were traced through the female line, and when 
women had much more power and influence than at 
a later period when the patriarchal system had been 
developed. When the tendency changed and the 
paterfamilias became an autocrat within his own 
household, civilisation made great progress. 

The family has been the nucleus which has made 
the higher civilisation possible, a point which, per- 
haps, M. Cosentini does not sufficiently recognise. 
Our author is, no doubt, right in holding that the 
idea of the family grew out of the idea of private 
property. The wife was the property of her husband. 
In very many cases he had captured her as he had 
captured his cattle. But with regard to monogamy, 
M. Cosentini does not bring out the interesting fact 
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that in northern climes, where it is most firmly rooted,, 
it derives its strength mainly from the fact that one 
man’s labour suffices for the feeding and clothing of 
only a small number of children. Even among 
animals we find the same thing. Where the work of 
both parents is required for the bringing up of the 
young, there the system of pairing is the rule. Where 
the young are precocious and are soon able to fend 
for themselves, polygamy arises. 

On the remainder of the book want of space for- 
bids us to comment at length. It deals with animism, 
myths, language, religion, morality, law, the origin 
of social classes, art, industry, and commerce. 
The style is clear; and throughout the book M. 
Cosentini proves himself a fair cidtic and a clear- 
headed thinker. F. W. H. 


OUR BOOK SHELF. 

Trees. By H. Marshall Ward. Vol. iii. Flowers and 

Inflorescences. Pp. xii + 402. (Cambridge: T^e 

University Press, 1905.) Price 4s. 6d. net. 

The first two volumes of the above work have been 
previously noticed in these columns. The present 
volume, which deals with flowers, is, like the others, 
divided into two parts. Part i. deals with the flower 
in general. The author has been very successful in 
his treatment of this vast subject; he has brought 
together and arranged his facts in such a clear and 
simple manner that the beginner should have no diffi- 
culty in gaining a very comprehensive knowledge- 
concerning the different kinds of inflorescences, the 
structure and development of flowers, as well as the 
meaning of their various* forms and modifications. 
So far as possible technical terms have been carefully 
avoided, but at the same time it is quite impossible 
to treat a subject like this without using one or two 
terms which have a special meaning of their own 
which cannot be readily put into every-day language. 
Wherever such expressions are used their meaning is- 
always carefully explained, and at the end of the book 
a useful glossary is given which will remove all 
mystery concerning these terms should any such 
exist. 

The author has naturally confined himself to a 
critical examination of the flowers of trees and 
shrubs, and the student will find here an epitome 
of the natural system of classification, and when this 
epitome has been mastered he will be in a position to 
understand the structure and form of the flowers of 
cultivated and wild herbaceous plants as well. 

Part ii. is more of the nature of a flora, Le, the 
author has given in tabular form a general conspectus 
of woody plants and their flowers, by which moans 
any given species may be easily diagnosed at flower- 
ing time. 

It is a well known fact that the willows are almost, 
if not, the most difficult family to deal with as regards 
their identification. Apart from their tendency to 
hybridise with each other, the willows arc dioecious, 
which renders their identification very difficult when 
only one kind of flower is available. The author has 
very^ ingeniously overcome this difficulty by giving a 
special table as an appendix wherein the separate 
characters of the male and female flowers are used for 
the purposes of diagnosis. 

This volume, like the other two, is profusely 
illustrated. There is also a very useful and exhaustive 
index at the end of the book. While vol. i., Buds 
and Twigs,” is a book for the winter study of trees 
and ^ shrubs, we have in vol. iii. a book which is 
specially adapted for use in summer. 
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A Laboratory Guide in Elementary Bacteriology* ^ By 
Dr. William Dodge Frost. Third revised edition. 
Pp. xiii+395. (New York: The Macmillan Com- 
pany; London: Macmillan and Co., Ltd., 19^3*) 
Price 7s. net. 

This book is, as stated in the title, a guide for prac- 
tical laboratory work in elementary bacteriology. 
The student is taken step by step through the various 
processes of cleaning and setting up apparatus, 
sterilisation, preparation of culture media, demonstra- 
tion of gas production, and detection of certain 
chemical products, the result of microbial activity. 
The isolation and cultivation of bacteria, and staining 
methods, are then considered, and a few exercises are 
given on the physiological properties of micro- 
organisms, such, for example, as the influence of the 
reaction of the medium on growth, the effects of 
desiccation, &c. The student is next introduced to the 
systematic study of types, first of non-pathogenic and 
then of the chief pathogenic forms. In this, as well 
as in the preceding portions of the book, a heading 
only is given, and to the exercises and practical work, 
and pages are left blank for the student^s own notes, 
subheadings indicating what he should observe and 
look for, the facts observed being entered up by the 
student himself. In addition, outline diagrams are 
given of culture tubes which are to be filled in with 
the students’ own drawings. In this way the guide 
becomes a permanent note-book and record of the 
student’s work. Finally, directions are given for the 
inoculation and post-mortem examination of animals, 
and a key index of the characters of the more 
important species concludes the volume. At the end 
of each section a reference is given to the principal 
manuals and text-books of bacteriology, such as 
Abbott’s, Chester’s, Eyre’s, Hewlett’s, Muir and 
Ritchie’s, Sternberg’s, &c., so that the student may 
read up the subject. So far as we have been able 
to observe, the directions given are clear and concise, 
the e.xercises judiciously chosen, and the book is 
singularly free from errors. That a third edition 
should have been called for is sufficient evidence of 
the need for such a book, and for those who desire 
and work from a laboratory guide, and to lighten 
the labour of full and complete note taking, it may be 
strongly recommended. R. T. Hewlett. 

N atiire-siiidy Lessons for Primary Grades* By 
L. B. McMurry. Pp. ^i+191. (Nevr York: The 
Macmillan Co . ; London : Macmillan and Co., Ltd., 
1903.) Price 25 . 6d. net. 

Dr, C. A.^ McMurry, who has written the introduc- 
tion to this volume, is one of the chief recognised 
authorities in America on elementary scientific educa- 
tion, and, indeed, on elementary education in general, 
and since he has probably read the proofs and given 
a general approval to the text, the work may be re- 
garded as being written by one having authority. 
The plan of the work is to take a series of animals 
and plants and to show how the lessons to be learnt 
from them may be taught to pupils of tender years, 
or rather how the pupils may be trained to find out the 
meaning of the lessons for themselves. Having gained 
the confidence and attracted the interest of the pupils, 
the first object of the teacher should be to endeavour 
to foster and develop their own powers of observation 
and of drawing simple conclusions from such observ- 
ations ; and for this purpose the method adopted in the 
volume seems admirably adapted. Although it is not 
expected that all teachers will select the same objects 
for their texts, or that they should all follow by any 
means the same method of instructing, there can be 
no^ doubt of the advantage of having a list of those 
objects which appear most suitable for the purpose, 
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and also ot the benefits which younger teachers may 
derive from a perusal of the manner in which a more 
experienced member of their body handles her subject. 

vVhile the book appears admirably adapted for its 
purpose so far as teaching in America is concerned, 
it seems to require a word of warning when put into 
the hands of British teachers, and we think it would 
have been well had a special note to this effect been 
inserted in the copies intended for sale in this country. 
For instance, the teaching suggested in the chapter 
headed “The Robin” will apply for the most part excel- 
lently well to the bird so designated in this country; 
but when the inexperienced teacher (who is unaware 
that the so-called American robin is not our own 
familiar red-breast) reads that robins lay blue eggs 
he, or she, will be apt to put the book aside with the 
remark that the author does not know her subject. 
Again, it would much have simplified matters had 
the English teacher been informed that the plants 
known in America as “ Morning-Glory ” include the 
one commonly called Convolmdus major in this, 
country. 

With these limitations (which refer only to its issue- 
in this country), we have nothing but praise to bestow 
upon Dr. and Mrs. McMurry’s efforts to establish 
elementary biological teaching upon a sensible and 
practical basis. R. L. 

Einfiihrung in die Vekt or analysis mil Anwcndiingcn 
aiif die mathemaiische Physik. By Dr. Richard 
Gans. Pp. ix+226. (T-eipzig : Teubner, 1905. )y 
Price 8 marks. 

Tins well- written book gives the usual definitions 
of scalar and vector products, introduces the now 
familiar differential operators “ div ” and “ rot ” (or 
“ curl ”), and uses them skilfully in the simpler 
applications of the line, surface, and volume integrals, 
associated with the names of Green, Gauss, and 
Stokes. The necessity for vector analysi.s in electro-, 
magnetic work i.s bejcoming more generally recog-, 
nised, and Dr. Gans deserves the thanks of all for- 
his able presentation of the outlines of the method,, 
which, nevertheless, i.s at its best a ** Quaternxonen^ 
j stenographic,” as C. Neumann felicitously nick- 
names it. One has only to compare the demonstra- 
tions here given, which are primarily Cartesian and 
are then transformed into the concise vector notation, 
with corre.sponding quaternion demonstrations, such as 
may be found in Joly’s “ Manual,” to see plainly the 
analytical gulf which separates Hamilton’s calculus 
from other vector analyses, which are essentially 
shorthand notations. The mathematical historian of' 
the future will find much food for thought in the 
mental shortsightedness of many vector analysts who. 
delight in the use of contraction symbols like grad, 
rot, div, but despise the Hamiltonian selective 
symbols V and S, which with the real v give the* 
whole theory in exquisite compactness and flexibility. 
On a folding sheet at the end Dr. Gans gives a 
table of eighteen transformation formulae, which 
presumably mu.st all be learned off by rote. There- 
does not seem to be any resemblance among the 
formulse (k), (e), (9), which give respectively the 
equivalents of [a[bc|J, rot rot a, rot [ab]. In the 
quaternion notation VaVbc, VvVvA, VvVab, they- 
are seen to be of the same form,” and are, indeed, 
analytically amenable to the same treatment. This is: 
but one illustration of the inferiority of the- 
“ Quaternionenstenographie ” to the real quaternion 
analysis. Dr. Gans gives interesting applications in 
hydrodynamics and in Maxwell’s electromagnetic* 
theory, but is limited somewhat by the fact that in 
this introduction thjsre i;r,.^o account taken of the. 
linear vector function or fitatrix. 
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LETTERS TO THE EDITOR, 

{The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Observations of the Total Solar Eclipse in Tripoli, 
Barbary. 

Our eclipse took place in the midst of the fierce heat 
of the Gibleh, or Sahara sirocco; but an hour or two 
before totality the wind very fortunately changed, and 
brought skies of the highest possible optical transparency. 
There was no wind, and the conditions, except for the 
intense heat, which we momentarily feared would snap 
our great cameras, were the most nearly perfect imagin- 
able at a sea-level station. 

Unfortunately, on account of leaving home at very short 
notice, we brought no spectroscopic outfit, and our efforts 
were directed solely toward coronal photography with 
automatic and semi-automatic coronagraphs, and to ex- 
posure of plates for the slightly suspected intra-Mercurial 
planet. Other branches of our work related to coronal 
sketches, both with and without occulting discs, and to 
shadow band observations, both optically and photo- 
graphically. 

By the kindness of His Majesty’s Government, repre- 
sented by Mr. Alfred Dickson, Vice-Consul, the American 
expedition from Amherst College was permitted to establish 
its instruments on the terrace of the consulate, in the 
midst of the white city — in precisely the same spot occupied 
for the similar eclipse of 1900. 

Many citizens of Tripoli took immediate and constant 
ifiterest in our operations, and contributed very greatly to 

our success by their liber- 
ality in granting that 
service which only the 
chief of an expedition re- 
mote from home can fully 
appreciate. I am glad to 
mention especially Mr. 
W. F, Riley, Mr. W. H. 
Venables, Maris de Nunes 
Vais, the excellent photo- 
grapher of the expedition, 
and Etim Bey, a Turkish 
gentleman resident in Tri- 
poli, whose unique collec- 
„ , „ , ^ f tion of photographic and 

AuB«t 3!= It rnechanical appliances was 

Tripoli. frequently and helpfully 

drawn upon. 

The observations of shadow bands were conducted by 
parties organised by Mrs. Todd and Miss Todd, and will 
be reported to my friend Mr. Lawrence Rotch, of Blue 
Hill, at whpse request they were made. These bands 
were Seen as early as ten minutes before totality, and 'had 
many remarkable and pronounced peculiarities. They were 
wavering and narrow, moving swifter than one could 
walk, at right angles to the wind, their^ length with 
it, and waxing and waning five times during the eight 
minutes preceding totality. 

The coronal sketches revealed nothing out of the 
ordinary. Extended rays beyond the occulting discs were 
looked "^for eagerly, but the disc (8 inches diameter at 
35 feet distance) covered everything. The sky and general 
illumination were exceptionally bright. Totality as pre- 
dicted was 3m. 9s. in duration ; as observed 3m. 6s. 

Our chief and largest instrument was a photographically 
corrected lens by Clacey, of 12 inches full aperture. To 
this was attached an orthochromatic screen for photograph- 
ing Baily’s beads, and ,a Burckhalter occulter as de- 
scribed^, by, the writer four years ago in the Monthly 
Notices. ,Of the results obtained with this instrument I 
shall write elsewhere ; about twenty exposures were made 
with it, and the beads are excellently shown in the 
accompanying photograph. The occulter was only in part 
successful. 

Alongside it were the large Clark cameras, containing 
sL pair of 3-inch lenses of ii feet 4 inches focus, which 
took plates on which are a great number of stars, not 

VOL, 72] 



vet fully examined. Owing to the unexpected brilliancy 
of the skv, the plates were exposed longer than would 
seem to have been wise. Everything to the eighth magni- 
tude seems to have been caught, however. 

A third instrument was a 3^inch Gocrz doublet of 
about 18 inches focus, from which T removed the back lens, 
increasing the focal length to 33i> inches. This was 
attached to one of the autoniatic movements used in my^ 
previous expeditions of 1896, 1900, and J90C. It was 
geared up to a rate of 265 photographs during the 189 
seconds of totality, the exposure being about second 
for each. Most of these pictures are very good, and I 
enclose a print from one of them (Fig. 1), which docs not, 
however, do the original negative justice. The corona was 
much less impressive, it strikes me, than other coronas 
I have seen — 1878 and 1900 in clear skies, and' 1887, 
1889 (6), 1896, and 1901 in clouds; in fact, the shadow 
bands and Baily’s beads seem to have been rather more 
interesting to the general observer than the corona itself. 

David Todd. 

British Consulate, Tripoli, Barbary, August 31. 

On the Class of Cubic Surfaces, 

In Salmon’s “ Geometry of Three Dimensions,” the 
classes of the twenty-three different species of cubic 
surfaces are stated ; but the process by which these results 
are obtained is not obvious. 1 therefore propose to indicate 
an easy method. 

The class of a plane curve is equal to the number of 
tangents which can be drawn from a point not on the 
curve; hence the class of a curve is equal to the degree 
of its reciprocal polar. And since the line joining two 
points on a surface corresponds to the line of intersection 
of two tangent planes to the reciprocal surface, it is 
necessary, in order to make the theories of curves and ' 
surfaces correspond, to define the class m of a surface 
to be equal to the number of tangent planes which can 
be drawn through a given straight line. Let (a, / 3 , 7, 8) 
be quadriplanar coordinates referred to a tetrahedron of 
reference ABCD; then the equation of the tangent plane 
at any point (/, g, h, k) is 

dF dF dF 

and if this plane passes through the line CD, we must have 
dF/d^sso, dF/dk = o, Hence the points of contact of the 
tangent planes which pass through CD are th(j points 
of intersection of the three surfaces 

F=so, dF/^/7 = o, dF/dd-o (2) 

and their number is equal to «(a— 1)“, which is the value 
of m for an anautofomic surface. The elimination of 
(<it, between (2) will furnish a binary quantic, in 
(7, 5 ) the degree of which is equal to the class of the 
surface. 

It is obvious from geometrical considerations that a 
conic node must diminish the class by 2. The equation 
of a cubic having a binode is o75 + w,i“0, where is 
a ternai'y cubic in (/ 3 , 7, 5 ). Differentiating with rosWt 
to 7 and 5 , and then putting S = wc obtain 1 

Aa7“ + =r.o ] I 

A 07 + die' (r/7 = O /• ( 3 ) 

ay + die' ^fd 5 i =0 ) ' 

where the accents denote what the quantities become wjhen 
S is put equal to A7 after differentiation. Equations'- (3) 
are those of the sections of the cubic and the polar quadi^LCS 
of C and D by any plane through AB; and since they 
intersect in three coincident points at A, m5=:i2-'3“9. 

The equation of a cubic having a binodc B.^ at A is 

ayd -h $^ 71 ^ + (4) 

where z^nis a binary quantic in (7, 5 ). Let = dv^Jdy, v"n “ dvjdt. 

Differentiating (4) with respect to 7 and 8, and eliminating 
a, we obtain 

i 83 (z^i - 7®\) + 8 (z^a - yv'^) + z/3 *- 77/3 = 0 ) , . . 

8 ® (©1 - 8z'"i) + + z>.j-Sz/''3 = o \ 

! The eliminant of (5) is a binary octavic in (7, 5 ); 
whence B^ reduces the class by 4. 

The classes of all the remaining species may be found 
[ by means of the eliminant of (5), or directly from their 
I equations, , A, B. Basset. 

September 6. 
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Ben Nevis Observatory and the Argentine Republic. 

News has reached me here from the office of the Scottish 
National Antarctic Expedition in Edinburgh of the appoint- 
ment of almost the whole of the Ben Nevis Observatory 
staff to the Argentine Meteorological Office, including the 
superintendent, Mr. Angus Rankin, who has been 
associated with the observatory for more than twenty years, 
Mr. Robert Macdougal, for many years assistant, and 
Mr. Bee. 

It may be remembered that in March, 1903, the Scottish 
National Antarctic Expedition set up a first-class meteor- 
ological and magnetical station in the South Orkneys, at 
Scotia Bay, and that, after the wintering of the Scotia, 
I offered to hand over the station, including Omond House 
and Copeland Observatory, to the Argentine Government 
with eighteen months’ provisions, as well as to give a passage 
on board the Scotia to Argentine men of science if the 
Republic would undertake to continue the work and relieve 
the party the following year. This was carried through 
by the energy of Mr. Walter G. Davis, director of the 
Argentine Meteorological Office, and Mr. Robert C. Moss- 
man, the Scottish expedition’s meteorologist, was asked to 
continue in charge. Now Mr. Mossman has returned after 
two years’ valuable work in the Antarctic, and the station 
is being kept up a third year — the first time in the history 
of Antarctic exploration that scientific observations have 
been carried on in one place for more than two years. 

But the Republic is not satisfied ; it is to continue the 
work for still another year, and is even going to increase 
the number of Antarctic stations. Trained men were re- 
quired, and since Mr. Mossman ’s return he has been in 
communication with Mr., Davis, with the result that these 
three gentlemen have been appointed to carry on this 
work, as well as Mr.^ W. R. Bruce, also of Ben Nevis 
Observatory, who arrived in Buenos Aires three weeks 
ago. 

The Argentine Republic must be congratulated on its 
enlightened perspective ; but surely while doing so we must 
hang our heads in shame, for, while our Government has 
discouraged scientific research, we find this rapidly rising 
Republic eager to encourage it. 

William S. Bruce. 

Eggishorn. Switzerland, September 8. 


Properties of Photographic Plates Exposed to Light. 

In May, 1904, I exposed an ordinary sensitised r} plate 
(20th Century Rapid) to daylight. It was so placed 
that the light had to pass through a window before falling 
upon the plate. The day was cloudy and dull, without 
sun, and the time of exposure was from two to four p.m. 

In the meantime I placed an unexposed plate in a 
box, and upon it a steel pair of scissors. Then taking the 
exposed plate I placed it above the unexposed plate with 
the scissors in between and in contact with the sensitised 
sides of both plates. 

After closing the box and wrapping up to exclude light, I 
put it away for six weeks. 

At the end of this period I developed (with MQ) the 
unexposed plate, and found, as I had hoped, a radio- 
graph of the scissors; then developing the exposed plate 
it appeared, if anything, to be less dark than the un- 
exposed plate, but without any image. 

During 1904 I repeated the experiment several times, 
varying the time of exposure and letting the light pass 
through thicker glass, also developing at shorter intervals, 
the days in every case being cloudy as in the first case. 
With one slight exception, I failed to obtain any result. 

This year I put down three other pairs under the 
same conditions as the first experiment of 1904, but, if 
anything, the day, though cloudy, was much brighter. 
W^ith these I obtained three good results, one of which I 
unfortunately spoilt in developing. 

At present I have five or six other pairs which will be 
ready for development in four or five weeks’ time. In 
these cases the day was bright sunshine, so that perhaps 
better results may be expected. L. H. W^inn. 

Coombe College, Luton Road, Harpenden. 
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CaUSK and prevention of dust from 
AUTOMOBILES. 

the present time by far the most serious 
problem which the automobilist has to face is 
the abatement of the “dust nuisance.” A great deal* 
of bad feeling- has arisen against the motorist on 
account of the dust which he too frequently produces, 
and there is no doubt that there are very good 
grounds for the irritation which has arisen, more 
particularly in agricultural districts. Farming in 
this country, at the best of times, is not in a pros- 
perous condition, and a farmer does not view with 
any kindly eye a further reduction in his produce 
through the effects of dust. Apart from that, how- 
ever, dust may cause a great deal of personal dis- 
comfort to other users of the roads; but this phase of 
the question would, perhaps, not require very serious 
consideration were it not that dust of this nature 
is apt to carry disease, and to lower the health of 
the^ poorer part of our population living along the 
main thoroughfares. As such matters may lead to 
serious opposition to automobilism, and possibly to 
further legal restrictions, all tending to hamper a 
growing and very important industry'in this country, 
it is becoming imperative to see what can be done 
to minimise a nuisance of this kind. 

At^ present there are two distinct methods of 
tackling the problem. One is to treat the roads, or 
construct them, in some way so that they no longer 
give rise to dust. The other is to so alter the con- 
.struction of the car that dust, if it exists, will not 
be raised to a serious extent. These two methods 
we will now consider. 

(i) Special Treatment of the Roads, 
Undoubtedly proper treatment of the roads, if some- 
thing permanent and at the same time not costly 
could be devised, would be the most effective solution 
of the problem. If, for example, the surface could 
remain moist, there would obviously be no dust. But 
treatment with the ordinary watering-cart is very 
transient; moreover, it is destructive, for the water, 
as a rule, is used in excess. The use of a deliquescent 
substance, such as calcium chloride, n«iturally 
suggests itself. But in order to be effective the solu- 
tion would have to be above a certain strength, and 
probably a little wet weather would remove so mucli 
of the deliquescent material that re-treatment would 

I be necessary very soon. 

j A number of solutions are now on the market for 
the more or le.ss temporary treatment of roads. 
Perhaps the best known is Westrumite, containing 
chiefly petroleum and ammonia, the product being 
completely miscible with water. It has been used 
extensively as a temporary measure. Experiments by 
the Scottish Automobile Club show that the effect 
remains for a considerable time. Three stretches of 
road, each about half a mile in length, comprising 
metalling in three different stages of wear, were 
selected. These were thoroughly cleaned and treated 
with a 10 per cent, solution of Westrumite. This 
was repeated after three days, and, as very heavy 
rain fell soon after, a solution of the same strength 
was applied a third time. The result appears to hfive 
been very satisfactory. Absolutely no dust was raised 
by vehicles of any description passing over the road 
for a very considerable time after the application, and 
even after three months the dust was nothing to 
speak of. On the metalling that had been worn the 
dust was found to be greater. The permanency of 
the result probably depends on the amount of traffic, 
as results elsewhere have not always been so satis- 
factory, . - 

Other preparations of a similar character have 
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been devised, such as Akonia and Dustroyd. The 
latter is a liquid manufactured from tar, and as it is 
not soluble in water it should have the advantage 
of greater permanence, being less affected by rain 
than are soluble preparations. It is said to give an 
asphaltic surface to the roads. 

A more permanent style of treatment is by means 
of oil. So far this me'thod has not received much 
attention in this country, but in America it is being 
tried on an extensive scale. This is the case at Los 
Angeles, Cal. The secretary of the Chamber of 
Commerce of that city gives the following details in 
a report on the subject : — 

‘‘For the past four or five years the use of oil on our 
roadways has been increasing rapidly, and is now con- 
sidered the best method for laying the dust, as well as of 
making a serviceable roadway. It has been taken up by 
the different boards of supervisors in the surrounding 
counties as well as by the superintendent of streets in 
Los Angeles, and we have now in the neighbourhood 
300 or 400 miles of oiled roads within a radius of 60 
miles of the city. It has been found, when properly 
applied and the necessary attention given to it, that it 
forms a smooth durable surface ; and in one case of a 
road with a 6 per cent, grade treated with oil, it was 


a hard surface. For roads of this nature, that is, with a 
hard surface, it has^ been found pndorablc in many cases 
to use a light gravity oil, whi('li is absorbed re.'idily by 
the earth. In cases of light or sandy soil, it is contended 
by many that the h(‘avier oils carrying mor(‘ asphalt in 
their composition arc more desirable and more (iffcctual 
for the purposes. 

“ It is a hard matter to give any doll ni to tlgures as to 
the cost of treating the roads, for the r(‘ason that con- 
ditions differ and prices of material vary in the different 
localities ; but from the ligiires given by some of our 
supervisors it seems that it takes from 75 to 250 barrels 
of oil per mile for the first treatment, acc'ording to the 
character of the soil. About one-third of the original 
amount is sufficient for the second year, and thereafter in 
constantly decreasing amounts. It is stated that the 
average cost, taking the first applii'atioii and the later 
attention, should not rixceed ao/. per year per mile. It is 
authoritatively daimi^d that treatment by oil is much less 
c.Kpensivc, even at the; outset, than the use of water in 
laying the dust, and at the same time is enduring.” 

Mr. Lyle Rathbone, in a paper read before the 
Liverpool Sclf-proptdlcd Traffic Association this year, 
gives an account of experiments with oil carried out 
on the roads at Liverpool. The oils used were hot 
and cold creosote oil by itself, creosote oil mixed with 



Fig. t.— Test of a dustless car running over flour at the Crystal Palace. From the A utoMobiU Club Jonrml, 


found after a heavy rainstorm the road had not cut or 
washed, but on a road in the same neighbourhood under 
the same conditions not treated with oil it became 
impassable. 

“ The process of preparation varies considerably accord- 
ing to the opinions and experience of the different workers, 
as well as with the different material of which the road 
bed is composed. Some officials have claimed that a very 
sandy road would not be benefited with oil, but by re- 
peated experiment it has been found that by putting on a 
very heavy coat of oil the loose sand has taken it up, and 
by continual application a very fair road bed has been 
made out of what was almost impassable sand. In some 
instances sandy roads have been first crowned up with 
a heavier soil or with clay, making a firm foundation, and 
then treated with oil, thus making as good a road as in 
other sections where the land is heavier. In some locali- 
ties, where oil has been used for some time and careful 
attention given to repairs and renewal, the roads have 
become, as smooth and hard as asphalt pavements and 
without the disadvantage of dust. In preparing an 
ordinary road, in some instances the surface has been 
loosened by a machine carrying something in the nature 
of a rake, for the purpose of being able thereby to mix 
the oil with the surface dirt. In others where the soil 
is heavy and packed hard, it has been covered with oil 
' and then a thin coating of light sand is sprinkled over 
this, which causes the whole to cement together, forming 
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small proportions of pitch, resin, or tallow respec- 
tively, hot coal tar, cheap waste oil from coal tar, 
common petroleum, and crude Texas petroleum. The 
general results do not appear to be anything like so 
permanent as those obtained in America referred to 
above. They were satisfactory as far as they went, 
the tendency being for the road surfaces to be pre- 
served, to dry more quickly, and to be cleaner. No 
very conclusive result as to the best oil seems to 
have been reached. Creosote oil with rosin gave the 
cleanest and best appearance, and ordinary petroleum 
was the least lasting. Heavy coal tar waste oil lasted 
longer than creosote, and was very much cheaper; 
a single coat kept the surface in good order for about 
three weeks, and two coats for about five weeks. 
Experiments by the Scottish Automobile Club 
showed that crude oil was most effective. It was 
poured on to the cleaned road surface by means of 
cans, and brushed over so as to saturate the surface 
uniformly. In about twelve hours the surface was 
dry enough for traffic- The cost per mile of road of 
fair average width was about 20I., which may seem 
costly, but the method has the great advantage that 
a single application is sufficient for a season, and 
against this cost must be set a saving in other ways.. 
It is to be hoped that more cxten.sive experiments 
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will be carried out on these lines, for the results seem 
rather contradictory, and there are probabty a good 
many factors to be observed. 

In the methods so far referred to, attempts are 
made to improve the roads with their present mode 
of construction. But it would be more rational to 
use materials in road-making that would not give 
rise to dust; for example, with materials of a viscous 
nature. Tar very naturally suggests itself, and a 
good many experiments have been made either by 
mixing it with road materials or by applying it hot 
as a coating. Mr. Scott Montagu, in a paper recently 
read before the Automobile Club, gives several 
instances in which the tarring of roads has proved 
effective. It is perhaps a little early to say whether 
this treatment remains satisfactory under all con- 
ditions, or whether it may after a time give rise to 
unpleasant mud in wet weather under certain con- 
ditions. 

In order to obtain a permanent result it seems 
necessary that the crust of the roadway should be 
really waterproof to a fair depth, so that dust-forming 
materials cannot work up. This result can only be 
obtained by combining the tar -with the materials 


yet such measures can be taken only over a small 
proportion of our roads owing to the cost. In towns 
and large villages the roads might be suitably treated ; 
but the average motorist seeks the country, and the 
greater part of the routes which he wishes to traverse 
will not pay for any special treatment. It therefore'* 
becomes very important to modify the design of cars 
so that the dust raised may be reduced to a minimum, 
and also, if possible, to find some simple means of 
checking the dust in the case of cars already in use. 

^ One of the simplest defects to remedy is the direc- 
tion of the exhaust, which is sometimes pointed down- 
wards. In such a case the dust raised by the exhaust 
alone may be considerable, and an improvement may 
be made very simply. It has even been proposed to 
use^ the exhaust, suitably directed, for laying the dust 
which is otherwise raised by the car; and M. Baudry 
de Saunier, editor of La Vie Automohile, vouches 
for the efficiency of the Feugere system, as it is called. 
The exhaust is discharged from a horizontal pipe 
taken across the back of the car, having a line of 
holes along its length. Thus a number of jets in 
the same plane is formed, and the pipe is so mounted 
that the angle at which these jets impinge on the 



Fig. 2. — Test of a dusty car running over flour at the Crystal Palace. From the Auiomohik Club J out 7ial, 


used in construction. It is useless, however, to tar 
such materials as granite or syenite, because the tar 
remains only on the outside, and as the material is 
worn the tar becomes ineffective. For that reason 
Mr. E. P. Hooley uses furnace slag, which is very 
porous, and produces a material which he has named 
** Tarmac.*’ The slag is taken hot from the furnaces, 
broken, and thrown into tanks of tar. Upon cooling, 
the tar becomes absorbed, and the slag is thoroughly 
impregnated, so that if the pieces are broken further 
a tarred surface is still found. In other words, the 
material is such that it cannot give rise to dust. It 
is used in construction, like other materials, to a 
depth of several inches. The initial cost is rather 
heavier than for a macadam road, but this appears 
to be more than counterbalanced by the greater 
durability and the fact that a waterproof road is 
obtained free from dust and requiring much less 
cleaning than the usual macadam. 

(2) Design of the Car. 

Although a permanentl)^ good road may be made 
by the use of such materials as Tarmac, and dusty 
roads may be cured temporarily by various means, 
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roadway may be varied so as to be as effective as 
possible. Naturally, the less fluctuating the stream 
of exhaust gases the better for such a purpose, and 
the result is said to have been much more satisfactory 
on a four-cylinder than on a single-cylinder car. I 
have not had an opportunity of seeing this device 
in action. 

Speaking generally, and leaving such special points 
as direction of exhaust out of account, it may be said 
that the dust is raised by the tyres, and is then 
scattered by the air currents produced by the body. 
In other words, if the body were moved along the 
road at its normal height, supported by other means 
than the wheels, very little dust would result. But 
it is equally true that if the wheels could be run 
without the body there would not be much cause for 
complaint as to dust. By body is here meant the 
whole structure, apart from the wheels, so that the 
term is more comprehensive than usual. The 
passage of a car body through the air necessarily 
creates a great deal of disturbance, and the extent 
to which the air near the ground is disturbed must 
depend to a great extent upon the shape of the body. 
The less the disturbance, the less will the dust be 
formed into a cloud. 
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In 1903, the Automobile Club tested the dust- 
raising qualities of a large number of cars. Each 
car was run at twenty miles per hour 'over a patch 
of flour on the cycle track at the Crystal Palace. 
,The flour was kept at a definite thickness, and as 
each car passed it was photographed. These photo- 
graphs gave a permanent record of the dust cloud 
raised by each car, enabling the committee to classify 
the cars in the order of merit. The records so 
obtained gave a great deal of useful information, 
and it was recognised that this method of testing 
was far more satisfactory than optical observations, 
because an observer has a good deal of difficulty in 
retaining a mental picture of what may be termed 
a standard car as regards dust. 

In a paper read in 1903 before the Automobile 
Club, Colonel Crompton and Mr. Crawley came to 
the following conclusions, based on these experi- 
ments : — Hard tyres are better than soft; narrow, 
tyres are better than broad ; neither have a pre- 
ponderating influence; flaring mud-guards are prob- 
ably bad, especially if the}^ come low down ; cars 
which are low underneath are worse than cars a long 
way off the ground; but smoothness of bottom-shape 
and absence of forward coning are infinitely more 
important. Th^re is strong evidence that it is 
desirable that fife car should slope upwards towards 


structure. An irregular shape under the chassis is 
no doubt bad, and the transverse tool-box carried 
low down at the back of the car, which is frequently 
seen, is certainly harmful. 

The investigation of the problem by means of a 
car is difficult, owing to tlu^ number of variables. 
For example, thc^ exjierinKMital car may be a 
“medium’’ dust-raiser, and, if any modification is 
made, the effect may b(^ masked to a considerable 



Fig. 4.— Dust thrown up by a Lyre pumped hard. 



Fig. 3.— Experimental tricycle. 


the^ same time, the authors point out 
that a low car is not necessarily a dusty one, nor 
IS a^ high car necessarily dustless.” 

Figs. I and 2, which are reproductions of photo- 
graphs taken^ during the Crystal Palace tests, show 
j* difference that already exists between 

different -makes of car,, the first being of a com- 
paratively dustless car, and the second of a very dusty 
car, both running at twenty miles per hour, the pace 
being given by a “speed car” running alongside. 
It will be seen that it is possible to make cars com-, 
paratively dustless, though the means of doing so 
are not yet well understood. 

In approaching the problem, it is necessary to give 
up all ‘preconceived ideas, for the practical results, 
Dv nb means always agree with what would 
theoretically be expected. If a dusty car and a com- 
paratively dustless car are examined and compared. 
It is,oftefl not at all easy to say why the one is more 
dusty than the other. . People are apt to have the idea 
that comparatively small differences in the car body 
important. Last year, however, the Automobile 
Club carried out a series of experiments on different 
shapes of body, and these showed that the dust raised 
ffid not depend to any great extent upon the shape, at 
least, regards small modifications of the upper 

1872, VOL. 72] 



Fig. s.— Dust thrown ixp by a very soft tyre. 



Fig. 6, — Dust thrown up by a very soft tyre loaded with 12 lb.s. 


extent by other factors which we may not be able 
to control. Therefore it would be better, if possible, 
to study the problem with a much simpler apparatus, 
so that any oije variable might be taken in turn, 
without difficulty. In the hope pf doing something 
; in this way, I have recently carried out experiments 
; on an elementary form of tricycle, which is shown 
' in Fig. 3. This is drawn over a track laid with 
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flour at, * say, fifteen to twenty miles per hour, and 
photographs are automatically taken to show ^ how 
much dust is raised by the large wheel, which is an 
ordinary bicycle wheel. The flour is laid only along 
the centre of the track, so that the bicycle wheel is 
the only one that causes any disturbance. As the 
framework is of very simple construction, it may be 
regarded as causing no serious disturbance in the 
air, unless it is supplemented by some form of body. 
In the illustration it is shown provided with a mud- 
guard and an inclined plane; these, and any other 
“bodies,’^ are easily made , of cardboard, and a 
number of experiments can be carried put in - a com- 
paratively short time. 

By stripping the frame, the action of the tyre 
alone, apart from any body, ma}^ be easily investi- 
gated in a way which is impossible with a car having 
four wheels with a conflicting set of mud-guards, or 
a body which will affect the back wheels quite 
differently from the front wheels. Thus Fig. 4 shows 
the dust thrown up by a tyre pumped hard, from 



Fig. 7, — Dust cloud formed by a square box'3 inches off the ground. 
Fig, — Dust cloud fornied by a square box 9 inches off the ground. 


which it, will be seen, that the dust is only slight. 
In Fig. 5 the effect is shown of a very soft tyre, the 
dust being a good deaT more. In both these photo- 
graphs the tyre was unloaded, except for the pro- 
portion of the frame which it had to bear. But in 
Fig, 6 the effect is shown of a load of 12 lb. on the 
tyre,, and it is seen that the dust ■ raised is , much 
iricreased. 

Although, from the point of view of raising dust, 
the tyres may not be so important as the body, their 
action does seem to be important enough to warrant 
more careful investigation. They are capable, in 
themselves, of raising a good deal of dust, as is often 
to be seen in the case of bicycles. Very possibly 
dust is carried up by tyres through a. kind of , suction, 
and this may vary a good deal with the design. Now 
that there are so many different t^'-res, including non- 
skidding bands, on the market, there is likely to be a 
considerable difference in the various types as regards 
dust. In the photographs which are reproduced, the 
wheel is equivalent to the front wheels of a car, as 
there is no driving force on the tyre. In the case of 
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wheels which arc drivers, there will be a certain 
amount of slip of one kind or another, and the dust 
raised is likely to be greater; but, actually, there 



Fig. 9. — Effect of an inclined plane. 


does not seem to be any very great difference between 
drivers and non-drivers — at least there is much less 
than would be expected. 

As regards ‘‘ bodies,*’ Figs. 7 and 8 show the effect 
of allowing a square box, 18 inches. long by 20 inches 
wide and 12 inches deep,, to ’precede the -wheel. In 
Fig. 7, which shows a’ large cloud of dust, the box 
is only 3 inches off the ground; but in Fig. 8 it is 
9 inches above the ground. In the latter there is 
still a lot of disturbance, which fact is of interest, 
seeing that the bodies of certain cars arc brought 
down to within about 6 inches of the ground. These 
illustrations and those following are comparable with 
Fig. 6, the tyre being loaded and soft, and the motion 
being always from fight to’ left. In Fig. 9 is seen 
the effect of an inclined plane, so inclined that the 
air is severely thrown down on to the track. It is 
a little surprising to notice that the effect of the? 
plane is not nearly so serious as that of the box seen 
in the two preceding illustrations, although the. box 
and plane arc about the same in width, and the? 
plane, which is carried down to within about 4 inches 
of the ground, is of considerable length. It may be; 
therefore, that the inclination of the under surface 
of a car body is not of much importance after all. 
In Fig. 10 is shown the very marked disturbance 
caused by a vertical card, 12 inches square, fixed 



Fig. 10.— Effect of a vertical plane behind the wheel. 


behind the wheel; this is akin, to the tool-box which 
is often carried low down behind a car, and is 
generally recognised as havijci^ a bad effect. 
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In the present article it is impossible to go further 
into details. The apparatus as illustrated is rather 
crude and elementary, but I think enough has been 
said to justify the view that a good deal of useful 
work might be done by working with apparatus on 
these lines. W, R* Cooper. 


TRE mTERRKTlONAL UNION FOR 
COOPERATION IN SOLAR RESEARCH. 

A CONFERENCE of the International Union for 
Cooperation in Solar Research will be held on 
September 27 at New College, Oxford, by invitation 
of the warden and fellows of the college. The 
following delegates of societies constituting the 
union have signified their intention of being 
present : — 

From the United States, Profs. Hale and Camp- 
bell; from France, Messrs. Janssen, Deslandres, 
Fabry, Perot, and the Comte de la Baunie Pluvinel; 
from Russia, M, Belopolski; from Germany, Prof. 
H. Kayser; from Holland, Prof. H. H. Julius; from 
Sweden, Prof. Knut Angstrom ; from Switzerland, 
Prof. A. Wolfer; from Austria, as representative of 
ihc International Association of Academies, Prof. 
Edmund Weiss. Great Britain will be represented by 
Profs. Turner, Schuster, and Fowler, Father Cortic, 
Mr. W. E. Wilson, Major Hills, Dr. W. J. S. 
Lockyer, and Dr. Halm. The subjects of discussion 
will include the following : — 

The fixing of standards of wave-length in spectro- 
scopic research, cooperation in the measurement of 
the intensity of solar radiation, cooperation in record- 
ing solar phenomena by means of photographs of the 
disc, spectroheliograph records and observations at 
the limb of the sun. 

The foreign savants will be lodged at and enter- 
tained by New College. On Friday, September 29, 
the president of the Astronomical Society and Mrs. 
Maw will give a reception at their residence in 
London, and for the following day invitations to visit 
the observatories at Cambridge have been received 
from Sir Robert Ball and Mr. Newall. Prof. 
Schu.ster is acting as chairman of the executive com- 
mittee which was appointed last year at the first 
.conference of the union held at St. Louis. 


NOTES. 

The meeting of the International Meteorological Con- 
ference at Innsbruck was opened on Saturday last, 
September 9, and the full sittings began on Monday. The 
following is a list of members attending the conference : — 
F. Ackerblom, Upsala; Rev. P. J. Algu^, S.J., Manila; 
A. Angot, Paris ; R. Assmann, Lindenberg bei Breskow ; 
A. Belar, Laibach; W. v. Bezold, Berlin; B. Brunhes, 
Puy de D6me; V. Carlheim-Gyllenskold, , Stockholm; 

V. Conrad, Vienna; P. M. Dechevrens, Jersey; E. Durand- 
Grdville, Mentone; Sir John Eliot, London; F. Erk, 
Munich; E. van Everdingen, de Bilt ; G. Finenian' 
Stockholm; Rev. P. L. Froc, S.J., Zi-ka-wei ; V. 
Gama, Tacubaya Obs., Mexico; G. Greim, Darm- 
stadt; J. Hann, Vienna; G. Hellmann, Berlin; E, Hepites, 
Bukarest; H. Hergesell, Strassburg; H. H. Plilde- 
brandsson, Upsala; W. Kesslitz, Pola; N. v. Konkoly, 
Budapest; W. Koppen, Hamburg; A. Lancaster, Uccle; 

W. Ldska, Lemberg; E. Lauda, Vienna; J. Liznar, 
Vienna; Sir N. Lockyer, London; W. J. S. Lockyer, 
London; J. H. Lyons, Cairo; E. Mazelle, Ttiest’; 
•H. Mohn, Christiania; A. Mohorovicic, Agram ; L. Moore, 
Washington; M. Nedelkovitch, Belgrade; L. Palazzo*' 
Rome; A. Paulsen, Copenhagen; J. M. Pernter, Vienna’; 
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F. C. A. Pockols, Heidelberg ; P. Polls, Aachen ; G, B. 
Rizzo, Messina ; A. L. Rotch, Boston ; P. v. Rudzki 
Cracow; M. Rykatchew, Pct<n*sluirg ; A. Schmidt, Pots- 
dam; A. Schmidt, Stiiltgart ; P. Schreiber, Dresden; Ch. 
Schultheiss, Karlsruhe; Riw. P. Th, Schwarz, Krems- 
munster; W. N. Shaw, I.ondon; A. Silvado, Rio de 
Janeiro; R. F. Stupart:, Toronto; L. 'reisseronc de Bort, 
Trappes; W. Trabert, Innsbruck; J. Valentin, Vienna; 
J. Viollc, Paris. Tlui members of the Solar Commission 
arc:— M. Angot, Sir John Eliot, Prof. Hann, Sir N. 
Lockyer (president), Dr. Lockyer, Captain Lyons, Prof. 
Pernter, Prof. Rizzo, Dr. Rotch, Dr. Shaw, M. Teisserenc 
de Bort, Dr. Konkoly. 

The Carnegie Inslitution, Washington, sent Profs. F. 
Elster and H. Gel (el and Herr F. Harms to Palma to 
make observations of the electric conditions of the atmo- 
sphci'e during the recent solar eclipse. By means of a self- 
registering electrometer, the variation of atmospheric 
electricity was photographically recorded, and a series of 
points of the same curve was taken simultaneously by 
eye-readings. The ionisation of the air was studied by a 
“ Zerstreuungsapparat, ” and also by an ‘‘Ebert’s Fbn- 
counter.” Besides these observations, exact measurements 
of the intensity of the solar radiation within the short 
wave-lengths were t'an-a^l out, a peculiar kind of photo- 
meter having been prei>arcd for this purpose. It is based 
upon the property possessed by clean surfaces of the alka- 
line metals of omitting kathode rays of a density pro- 
portional to the intensity of the incident light; by these 
rays the small residue of gas contained in a vacuum glass 
bulb is rendered conductive, and a circuit of a current is 
closed, the intensity of which may be read by m(?ans of a 
d’Arsonval galvanom(‘l(‘r. In (he apparatus alluded to the 
sensitive surface consisled of a thin layer of pure rubidium 
metal. An accuracy of J per ('cnt. to i p(ir cent, was 
easily obtained. By a blue J(ma glass rays of long wave- 
length are absorbed Ixjfore reaching the nibidium surface, 
so only the blues and violet, and partially tlu^ ultra-violet, 
region of th(i spectrum remains, and these are the radi- 
ations which may Ixi suiiposinl to hav<‘. an ionising (dTc.ct 
on the atmospheric air. 'J'he results, as well as the de- 
scription of tlus apparatus, will be published in th<i reports 
of the (kirn(‘gl(^ Institution, Unfortunately tluj observ- 
ations, like all others in Spain, suffered from the bad 
weather conditions. On the day of the eclipse rain fell 
during the morning ; cons(‘qucnl;ly it cannot bo considered 
as undisturbed with regard to atmospheric electricity. 
The measurements of the solar radiation were possible in a 
continuous series only from the first contact to the end 
of totality; the decrease of illumination, therefore, was 
determined in a satisfactory manner and without any gaps. 
On the other hand, clouds prevented any reading being 
taken during the increase of light after totality. 

The photographs of the total solar eclipse, taken by the 
Solar Physics Observatory ILxpedition at Palma, have 
proved to be better than was expected from the state of 
the sky during totality. A fmc picture of th(j coi"ona was 
secured with the long-focius mirror, but the clouds were 
too dense for successful tri-colour photographs to be 
obtained. 

The visit of the members of the British Association to 
the Victox'ia Falls on September 12 was made the occasion 
of the formal opening of the bridge over the falls, by Prof. 
G. H. Darwin, president of the association. In declaring 
the bridge open, Reuter’s Agency reports Prof. Darwin 
to have remarked that the gi-eat enterprise of the Cape 
to Cairo Railway, of which the bridge is a part, had 
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become possible by the influence of steam. He could not 
refrain from quoting the remarkable forecast written by 
his great grandfather, Erasmus Darwin, in 1785 : — 

Soon shall they arm. unconquered steam afar, 

Urge the slow barge and draw the flying car. 

How little could the writer of these lines have foreseen 
that his great grandson would have the honour of declaring 
a railway bridge open in the heart of Equatorial Africa. 
Yet another interesting point was that this enterprise had 
rendered possible a purely scientific enterprise. He referred 
to the great survey of an arc of meridian which was due 
to the insight of Sir David Gill. 

It is announced that the Emperor of Austria has made 
Dr. Karl Toldt, professor of anatomy in the University of 
Vienna, a life member of the Austrian House of Lords. 

The Harben lectures will be delivered in the lecture 
room of the Royal Institute of Public Health on October 
10, 12, and 17 by Prof. T. Oliver. The subject of the 
lectures will be some of the maladies caused by the air 
breathed in the home, the factory, and the mine, in- 
cluding a description of caisson disease or compressed air 
illness. 

A TELEGRAM to the York Sun from Honolulu states 

that the steamship Sierra, which arrived at New York on 
September 6 from Australia, reports that a volcanic erup- 
tion has occurred on the island of Savaii, the largest of 
the Samoan group. 

The Arctic expedition of the Due d’Orldans arrived at 
Ostend on September 12 on board the Belgica. M. de 
Oerlache, the commander of the expedition, said that the 
duke and himself were delighted with the results attained. 
They had been able to follow the pack ice the whole way 
from Spitsbergen to Greenland. The expedition has 
brought back a number of cases containing collections of 
scientific value* 

We regret to have to record the death of Mr. H. R. 
Noble, a past student in physics at University College, 
London, Mr, Noble had shown the possession of great 
experimental ability in connection with various investi- 
gations published by the Royal Society, especially by his 
work on the question of the relative movement of ether 
and matter. He had gained an 1851 scholarship, and had 
gone to Giessen to work under Dr. Drude when failing 
health compelled him to relinquish this work. Mr. Noble 
was very popular amongst his fellow-students and teachers 
at University College, and the news of his early death 
will be received with great regret. 

It was stated ' recently by the British Medical Journal 
that a member of the Brazilian Chamber of Deputies had 
proposed that a prize of 400,000!. should be offered for 
the discovery of a certain method of stamping out con- 
sumption, It is now understood by our contemporary that 
the offer, which has been approved by the Brazilian Parlia- 
ment, is larger in scope than was supposed, for it appears 
that the prize will be given to anyone, native or foreign, 
who shall discover a certain means of prevention or cure 
of syphilis, tuberculosis, or cancer. The Brazilian 
Minister of the Interior will, it is said, refer the proposal 
to a committee composed of a representative of the 
National Academy of Medicine, and four other members 
of kindred bodies in France, England, Germany, and Italy. 
The Brazilian Government will regulate the meetings of 
the committee. 

The Paris correspondent of the Times states that one 
of the most interesting features of the International 
Congress on Tuberculosis, to be held at the Grand Palais 
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on October 2-7, will be a museum and international 
exhibition of tuberculosis. The Paris Municipal Council 
has agreed to retain a considerable part of the scientific 
objects in the exhibition for a permanent free musetiij^i 
similar to that established by the Berlin Municipality at 
Charlottenburg. The opening meeting of the congress will 
be presided over by the President of the Republic, and 
attended by numerous French and foreign delegates, in- 
cluding leading men of science. The congress will be 
divided into four sections, that of medical pathology being 
presided over by Prof. Bouchard, that of surgical pathology 
by Prof. Lannelongue, that of the preservation and 
assistance of infant life by Prof. Grancher, while that 
of the preservation and assistance of adult life and social 
hygiene will be under the joint presidency of Prof. 
Landouzy and Senator Paul Strauss. The acting president 
and vice-presidents of the congress are Dr. Hdrard, of the 
Academy of Medicine, and Profs. Chauveau and Brouardel, 
of the Institut de France. Dr. C. Theodore Williams and 
Dr. H. T. Bulstrode have been appointed by the Govern- 
ment the British delegates to the congress. 

A severe earthquake disturbed a large part of Italy 
and Sicily on September 8, causing much damage and the 
loss of hundreds of lives. The region most affected was 
in the vicinity of Monteleone, Calabria. The shock caused 
damage so far as Sant Agata di Saro, Roggiano, and 
Gravigna (province of Cosenza) and Sicily in the south, 
and there was a sensible seismic movement in the north 
so far as the province of Palermo, Saserno, Basilicata, 
Puglia, Bari, and Lecce, and , in the south over the whole 
eastern coast of Sicily. The following summary of 
Reuter’s messages contains the essential facts relating to 
the disturbance : — Reggio, Calabria, September S . — ^Very 
severe earthquake at 2.44 a.m, September 9. — Two un- 
dulating earthquake shocks of short duration felt at 
2.8 p.m. Catanzaro, Calabria, SepUmiber 8. — Violent 
shock of earthquake, lasting eighteen seconds, felt at 
2.55 a.m. Several walls collapsed and cracks appeared in 
others. Messina, September 8. — Very severe shock 
occurred at 2,43 a.m., the direction of movement being 
from north to south. Rome, September 8. — Shock felt 
about 2.45 a.m., followed by other shocks during the day. 
Public clocks stopped. September 9, 2 p.m. — Slight shock 
registered by the instruments of the observatory at Rocca 
di Pappa. Martirano . — Many killed and injured. All the 
buildings collapsed. Stefanaconu — Many houses destroyed, 
and about 100 people killed. Piscopio . — Every house in 
the village in ruins, and the dead number 50. Monteleone, 
— Many houses destroyed, and about 600 lives lost in the 
district. Triparni. — ^Totally destroyed, and 60 people killed. 
San Gregorio.— ^Sixty-fivQ deaths. Zammaro . — Houses de- 
stroyed. Zungri . — Nearly every house wrecked, and many 
persons killed. Cessaniti . — Practically all the houses de- 
stroyed. Bratico, Sanleo, St. Costantino, and Conidini 
totally destroyed. Catanzaro. — All the villages in this 
province seriously damaged. Several entirely destroyed. 
About 450 killed and 1000 injured. San Floro. — Houses 
seriously damaged. Dajfina, Daffinillo, and Louzionc, in 
the district of Tropea. — Much damage done to houses. 
Fesenza. — Shock very severe, and extensive damage done. 
Syracuse and Catania. — Severe shocks felt, Castellam^ 
mare, Naples, and Florence. — ^Slight shocks. 

An article in the Hong Kong Daily Press by Mr. W. 
Kingsmill discusses the position of Ophir. He argues 
that the situation of Ophir and .the provenance of the 
gold of Ophrr are two distinct questions, holding with 
Prof, Keane that the , latter came from South Africa n the 
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ruined cities of which are engaging the attention of the i 
British Association and, what is more to the purpose, 6f 
trained archosologists. The original Ophir, on the other 
hand, Mr. Kingsmill locales at the head of the Persian 
Gulf, which was reached by Solomon’s fleets ; he makes 
his argument depend to some extent on a second argument 
to prove that the head of the gulf is the site of the Garden 
of Eden — a theory not improbable in itself, but apparently , 
unconnected with the question of Ophir and the source | 
of Solomon’s treasure or of that of the earliest civilisa- 
tions. Mr. Kingsmill has no evidence to show that the 
Jews connected the Garden of Eden with the head of the ! 
Persian Gulf, even if the myth originally referred to that ■ 
area, and it is by- no means clear why the Jews should 
associate gold with Ophir when they were, in Mr. Kings- 
mill ’s ' opinion, drawing their supplies of that metal from 
South Africa ; for no evidence is produced to show that they 
drew gold from Mr. Kingsmill ’s Ophir at any time, or 
yet that the head of the Persian Gulf was known, much 
less proverbial in pre-SoIomonic times as a source of gold. 
Mr. Kingsmill holds that Ophir, Sheba, Sofala, Havilah, 
&c., are one and the same, but it is scarcely sufficient to 
urge in proof of this that York appears twenty times in 
the Times Atlas, Needless to say, the article was written 
without' knowing Mr. Randall Maciver’s results recently 
described. 

The issue of the Electrician for September i contains : 
a note by Lieut. Evans, R.E., upon some experiments 
made with different methods of earth connection for wire- 
less telegraphic installations. The experiments were made 
with an oscillator consisting of a square copper wire 
capacity, 17 feet square, suspended horizontally by in- 
sulators, 14 feet above the ground. From the centre of 
this area, a vertical wire led to one knob of a spark gap, 
the other knob being connected by a similar wire to an 
iron-wire netting 17 feet square, suspended horizontally 
2 feet above the ground, also on insulators. The current 
flowing in the vertical wire was measured under various 
conditions as regards the earthing of the iron-wire netting, 
and it was found that any connection of the transmitter 
or of the receiver with the earth was objectionable, since 
it greatly reduced the current flowing in the vertical wire. 
The most desirable form for the oscillator was, in fact, 
proved to , be that approaching closely to a symmetrical 
Hertz oscillator as described by Sir Oliver Lodge in his 
Patent, Specification, No. 11,575, of 1897. In this specifi- 
cation, two capacity areas, connected by self-induction 
coils and the receiving transformer, are clearly indicated. 

As is customary, the issues of the Lancet and the 
British Medical Journal for September 2 are students’ and 
educational numbers dealing with the curriculum necessary 
for the student of medicine, the various medical schools, 
books, " the portals of entry into the profession, &c. 
l^he guarldian of a prospective student could not do better 
than consult these periodicals. 

The i^ue of Biologisches Centralhlatt for August 15 
contains an article by Mr. A. Issakowitsch on the causes 
of sexual determination in water-fleas of the daphnid 
group, and a second by Prof. J. Lebedensky on the 
embryonic development of the echinoderm Pedicellina 
echinata. • 

Fishes, from Borneo, principally from the Baram dis- 
trict of Sarawak, form the subject of a paper by H. W. 
Fowler in the July issue of the Proceedings of the 
Philadelphia Academy. Several are described as new ' 
notably a shark belonging to the *':tope ” group, ‘ referred 
to the genus Carcharinus as C. tephroides. 
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In a recent issue of Science Mr. O. A. Peterson, of 
the Carnegie Museum, publishes a preliminary note on 
remains of a huge pig-like animal allied to Entelodon 
from the Loup-Fork beds of Nebraska, for which the name 
Dinochocnis hollandi is suggested. The chief grounds for 
generic separation of the now form appear to be the 
geological horizon and the immfjnse proportions of the 
animal, of which the skull measures no less than thirty- 
five inches in length. It would be interesting to ascertain 
what relation this monster presents to the imperfectly 
known ■ Tetraconodon of the Indian Si waliks. 

The Fortnightly Review and' the Independent Review 
for September each publish articles on the origin of life. 
In the former Mr. Burke giv(‘.s an account of his experi- 
ments in which, by the action of radium on bouillon, niicro- 
i scopic bodies; termed “ radiobes, ” app(‘ar. These seem 
! to divide by fission, like a micro-organism, and not by 
cleavage, as obtains , in a crystal. Mr. Burk(‘ concludes 
that the continuity of structure, assimilation, and growth, 
and then subdivision, togeth(‘r with the nuchsated structure 
•as shown in a few of the best spc^cimens (of radioh(.‘s), 
suggests that they are entilhul to b(‘ classed amongst 
I living things, in the sense in which wo use the words, 

! whether we call them bacteria or not. In th(‘ Independent 
I Review Dr. Charlton Bastian writes on the origin and 
! development of living matter on the earth, and discusses 
his theories of archobiosis and hetcrogenc.sis. With re- 
gard to the former, the formation of living matten* by a 
process of Synthesis from its primitive elements, Dr. 
Bastian recognises the extreme difficulty of proving it, and 
suggests that when the results are negative in a “ sterih^ ” 
fluid this may be due to the degrading influence on the 
fluid of the heat employed for stCTilisation. But “ st(‘rih‘ ” 
nutrient fluids, c.g. egg-white and blood-serum, may 
obtained without the use of any treatmemt. As n^gards 
heterogenosis, the development of one form of living matter 
into another, c.g, ameubm from a bacterial zoogUva, 
bacteriologists will not accept this until it htis b<Hui jirovcd 
that the germs of the ,speci(‘s which is suptiosed to have 
developed were not pre.s(mt In thti original zooglcx^a. 

The London County <,k)uncil has issiaal an admirable 
little handbook (price id,) to the casii in the llorniman 
Museum, Forest Hill, arrang(‘d as an introduction to the 
study of birds’ eggs. It i.s illustrated by sijc reproductions 
from photographs of speiamcns in the case inhmded (0 
show variation in colouring, prot(‘ctive coloration, the 
numbers in clutches of diiTeront species, size as compared 
to that of the parent, form, and grain of the .shell. The 
first two plates require, of course, to be coloured in order 
to bring out the distinctive features of the specimens, but 
this' would probably have involved too groat expemse* 

In the report of the Manchester Museum of Owens 
College for 1904-5, an appeal is made to the public for 
aid in preventing its work and expansion being crippled 
for want of funds. The most important event r(‘COfded 
during the year under review is the presentation by Mr. 
J. Haworth of his collection of b'gyptiah antiquities, which 
contains a largo proportk)n of the .specitniMis obtained by 
Prof. Flinders Petrie between the years and 1897. 

The museum has issued as one of its handbooks the second 
and third parts of Mr. H, Bolton’s pap(*r on the palm- 
ontology of the Lancashire Coal-measures, originally pub- 
lished in the Transactions of the Manchester Geological 
and Mining Society for 1904. 

It is Satisfactory to learn from Science that Trinity 
College, Connecticut, has made arrangements for establish- 
ing a floating laboratory of marine biology for the purposes 
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of exploratiorivS in oceanography, collecting specimens, and 
supplying teaching and scientific institutions with material 
for the study of marine organisms. A suitably fitted vessel 
of about 90 tons will be dispatched next summer for the 
Bahamas. In connection with this announcement, we may 
refer to a communication from Prof. M. E. Henriksen, of 
Ohio Univifi'sity, jmliHshed in Biologischcs Centralhlatt of 
August 15, with reference to a proposal for the establish- 
ment of a biological station in Greenland, which, it is 
urged, would be sure to yield results of great scientific 
importance. “ Back to nature is the cry of the writer, 
who insists that biological progress now depends upon the 
observation of the relationship of organisms to their 
environmtsnt rather than on microscopic work in the 
laboratory. 

Ever since the ’fifties, when the late Dr. H. Falconer 
wrote a note on the subject, strenuous efforts have been 
made to discover Ihe origin of the so-called “ bee-hole 
borings ” which ruin the h(iarl-wood of so much Burmese 
teak timber. Mr. E. P. Stabbing, who has been fortunate 
enough to discover the insect causing this serious damage, 
hris recorded, albeit in a somewhat prolix manner, his 
inv(\sligalions which led up to the discovery in a pamphlet 
puhlislu'd liy the Calcutta Government Press under the 
title of “ The ‘ Bee-hole ’ Borer of Teak in Burma.” The 
ofhmder turns out to b(‘ the larva of a large moth, which, 
after living for some time in ll)e bark, when about to 
pupate bores largo channels right into the heart-wood of 
vSapHngs. As the sapling grows into a tree the borings 
remain in the heart, and thus completely ruin the timber 
for many purposes. Suggestions are made with regard 
to remedial rn(?.asures. 

Three out of the four biological papor.s in the issue of 
the Journal of the Straits Branch of the Royal Asiatic 
Society for July are by 11 . N. Ridley, director of the 
Singapore Botanical Gardens, and relate to botanical sub- 
jects. In the first the author discusses the Gesnoraccm of 
the Malay Peninsula, and in the second the aroids of 
Borneo, while in the third he continues his descriptions 
of new and Htlle known Malay plants. In the one zoo- 
logical pap(‘r Mr. P, Cameron publishes a third contribu- 
tion to our knowledge of the Hymenoptcra of Sarawak. 
Among short notes, Mr. II. C. Robinson, of the Selangor 
Museum, ritcords from the di.strict where he is stationed 
that rare inatnmal the pen-tailed tree-shrew (Piilocercus 
lowci)^ hitherto known only from Borneo. 

7 'im flowering of bamboos, which a short time ago 
formed the subject of correspondence in Nature, is dis- 
cus.sod in a short article by Prof. F, A. Forel in the 
Gazette dc Lausanne (August i). In the spring a general 
flowering of the plants of Bamhusa gracilis, a garden 
variety, took place at Merges, Canton Vaucl, and flowering 
wtAS observed at Nyon, Territet, Versoix, and Bex. The 
writer raises the questions whether the flowering is due 
to inherent causes or dependent upon climatic conditions, 
whether the seed produced is fertile, and whether all the 
plants die aft(T flowering, and he requests that observations 
on these and similar points may be forwarded to him at 
the University of Lausanne. 

We have received the tenth volume of Dr. Otto Baschin’s 

Bibliotheca Gcographica, ” dealing with the year 1901. 
The volume shows no specially new features, a certain; 
advantage in publications of the kind, and it maintains 
the fulness and accuracy of its predecessors. 

In view of recent proposals to/* utilise ” Lake Titicaca, 
a paper on the basin Of' that lake, contributed by Mr. 
A. F. Bandelicr to the August number of the Bulletin of 
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the American Geographical Society, is of more than usual 
interest. Mr. J. Russell Smith publishes a paper on the 
economic importance of the plateaux in tropic America in 
the same number, which also contains a well illustrated 
mountaineering paper on the Alaskan Range by Mr. Alfred*® 
H. Brooks. 

An elaborate memoir on the commercial significance of 
the Suez Canal, by the late Herr Martin Voss, appears 
in the Abhandlungen of the Vienna Geographical Society. 
Herr Voss’s paper contains much statistical and , other 
information in small compass, and should be extremely 
useful, especially if studied in relation to Ungard’s work 
on the same subject, recently published in Vienna. Herr 
W. Schjerning contributes to the same publication a paper 
on the equidistant projections used in cartography. 

A DESCRIPTION of a new apparatus for demonstrating the 
elementary principles of mathematical geography is given 
by Dr. Hermann v. Graber in Petermann's Mitteihmgcn. 
The fundamental idea is the application of the orthogonal 
projection to the ox'dinary wire model or “tellurium,” 
hence the name “ orthogonal-tellurium. ” Besides being 
available for teaching purposes, the insti'ument affoi'ds the 
means of making angular measurements with sufficient 
accuracy to be of use for rough work in the field. 

The scorification assay for gold telluridc ores has long 
been believed to give low results by reason of volatilisation, 
and it is now seldom used for ores of that class, the assay 
by crucible being supposed to be more trustworthy. The 
results of a careful investigation of the subject by Mr. 
W. F. Hillebrand and Mr. E. T. Allen, published in 
Bulletin No. 253 of the United States Geological Survey, 
show that the doubts entertained as to the accuracy of the 
dry method are not , well founded. Thei'C is no reason 
to quo.stion the substantial accuracy of the crucible method. 
Indeed, it is clearly e.stablished that the fire assay by 
crucible for gold tclluride ores gives results which ai*e 
quite equal to those obtained by the wet way, provided 
due corrc‘ctions are made for slag and cupel losses. The 
gold loss in the slag is very small, but the cupel losses 
are considex'ablc, the cupcllation loss of gold by volatilisa- 
tion being small as compared with that by absorption. 

The Cripple Creek gold deposits in Colorado were dis- 
covered in 1891, and up to 1904 yielded 124,413,022 dollars 
of gold and 646,193 ounces of silver. The district was 
surveyed for the United States Geological Survey in 1894 
by Messrs. W. Cross and R. A. F. Penrose, and at the 
request and at the cost of the State of Colorado it has 
how been re-surveyed by Messrs. W, Lindgren and F, L. 
Ransome, and a summary of the facts of immediate import- 
ance has been published (Bulletin No. 254). There are 
some 300 mines in the district, and every’ accessible one 
was examined. The deepest shaft is the Lillie, which is 
more than 1500 feet deep; and the productive district is 
covered by the area of a circle 3i miles in diameter. An 
interesting feature of the ore-deposits is the occurrence of 
gas which in some cases issues in large volumes. Analysis 
shows it to consist of nitrogen, with about 20 per cent, 
of carbon dioxide. and a small quantity of oxygen. 

At the St. Louis Exhibition last year an investigation, 
of the coals and lignites of the United States, was carried 
out under the direction of the director of the ‘United States 
Geological Survey, the sum of 6oopZ.. having been voted 
by Congress ' for the purpose. Testing machinery was 
generously contributed by various manufacturers, .and much 
• valuable work was done with the plant, such an elaborate 
series , of cOal analyses, having never before been made i'h 
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the United States. The preliminary report on the oper- 
ations of the plant, drawn up by Messrs. E. W. Parker, 

J. A. Holmes, and M. R. Campbell, the committee^ in 
^-charge, has been issued as Bulletin No. 261 of the United 
States Geological Survey, and is of far-reaching import- 
ance in the solution of the fuel and power problems upon 
which the varied industries of the United States depend- 
Most of the American bituminous coals and lignites can, 
it was found, be used as a source of power in a gas- 
producing plant, the power efficiency of bituminous coals 
when thus used being 2^ times greater than their efficiency 
when used in a steam-boiler plant. Some of the lignites 
from undeveloped but extensive deposits in North Dakota 
and Texas showed unexpectedly high power-producing 
qualities. It was found, too, that some of the American 
coals and the slack produced in mining them could be made 
into briquettes on a commercial basis. 

The weather over the British Islands has been very 
unsettled during most part of the last week, rainfall being 
very prevalent generally ; in the south of England and all 
the western districts the amount was much above the 
average. Strong gales occurred in many places, especially 
on the western and southern coasts, and the sea has been 
very rough at times. The Meteorological Office reports on 
Tuesday showed a considerable improvement, with clear 
sky over most parts of the kingdom, but a renewal of 
unsettled weather was anticipated in the western and 
northern districts. The rainfall fi'om January i is still 
below the average in most districts, the deficiency amount- 
ing to about four inches in the north-east of England, but 
in the north of Scotland and Ireland the fall is considerably 
above the average. 

The assistant director of the Meteorological Service of 
.Canada (Mr. B. C. Webber) has prepared a very useful 
paper entitled The Gales from the Groat Lakes to the 
Maritime Provinces.” The tables show the number of 
areas of low barometric pressure, and gales, with inform- 
ation regarding them, for each month of thirty-one years 
(1S74-1904). The results are published primarily for the 
use of the forecast officials in the Dominion, but they are 
valuable for reference by other persons. On the average, 
November is the stormiest month on the Great Lakes, 
and January in the Maritime Provinces ; December and 
February also give a high percentage of storms. The 
diminution in the number of gales in March and September 
is opposed to the old idea of the stormy character of the 
periods of the equinoxes. The author states that the 
figures aiford ample ground for suspicion that towards the 
maximum of sun-spots there is a maximum of low pressure 
areas, and that at the sun-spot minimum there is a paucity 
of such areas. The work has, of course, been prepared 
under the direction of Mr. R. F. Stupart, the director of 
the service. 

Wp have received the Jahrbucher of the Austrian Central 
Office for Meteorology and Terrestrial Magnetism for the 
year 1903 ; the work consists of two large quarto volumes, 
containing (i) carefully prepared results of 400 stations, 
and (2) special discussions, including an important con- 
tribution by M. Margueles on the energy of storms, being 
an elaborate mathematical analysis of that branch of the 
physics of the atmosphere; a discussion of much interest 
for weather prediction, by Dr. F. M. Exner, in connection 
with the behaviour of the weather during conditions of 
high atmospheric pressure to the north of the Alps, illus- 
trated by a number of weather charts ; also comprehensive 
researches relating to the formation and propagation of 
thunder and hail storms, by K. Prohaska. We have before 
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directed attention to the value of the observations made at 
the high-level stations in the Austrian system ; thirty-two of 
them have an altitude of 1000 to 1500 metres, fifteen otlmrs 
from 1500 to 2300 metr(‘S, and the Sonnblick 3106 metros. 
Meteorologists are much indebted to Dr. Pornter, the able 
director (»f Ihe servi('<‘, for (lu^ publication in exUwso of 
the hourly results at some of tlu'se mountain stations. 

Mr. Wm. Btrrr.KR, of 20 (h-osby Road, Southport, whose 
“ swingcam ” camera stand was nderred to in Nature of 
May 25 (p. %), series of twelve small prints 

of photographs of th(^ re('(‘nt parti.al eclipse taken by his 
son, who IS only fifteen years of ago, with the use of the 
apparatus. The pictures are clear, and show several phases 
of the partial eclipH(i very distinctly. 

A UST of scientific papers publislK'd by the National 
Physical Laboratory, or conimunic'ated l)y meunbers of the 
.staff to scientific socitdit^s or institutions, or to the technical 
journals, has just l>e(‘n issued. During i()oo and 1904, 
thirty-three papers on work contUM'tc'd with tlie laboratory 
were prepared and ])ul,)lish(Hl by in(Mnb(‘rs of the staff, and 
in addition elevcm pajxa's were published by members of 
the staff independently. 

Me.s.srs. Macmii-ean and Co., I/i'D., will publish shortly 
“The Chemistry of the Proteicl.s, ” by Dr. Gustav Mann, 
of the physiological laboratory at Oxford, 'rids book is 
based upon the second edition of Dr. Colmheim’s ” Chemie 
der Eiwoisskorper,” and has Ix^on prepanxl with th(‘ 
author’s sanction. Dr. Cohnheim’s work, whit'h in its 
second edition ha.s been entirely ro-modcUecl, is of special 
interest to profes.sional chemists, both organic and in- 
organic, but particularly to biologists, including zoologists, 
physiologists, and pathologists; while among the spcjcial 
features of Dr, Mann’s book are, that for first time 
the chemical derivatives of albumins and prot<dds an* so 
arranged as to givij a clear idea of tlus «‘Voluiion from 
simpler into mon^ ('omple.x compoumls, and for tin* first 
time also a very full account of tlu^ syullu'lic work of 
Curtins and Fist'hcir is given. 

OUR ASTRONOMICAL COLUMN. 

Nova Aquxl.?e No. 2. -V<‘ry litth^ further news of Nova 
AquUai is yet to hand, but (fircular No. yc) of the Ki(*l 
Centralstelle informs us that sev(.‘ral visual observations 
of the star’s magmUid(! and position have Ixuin made. 

Prof. Max Wolf reports that, according to observations 
made at tlm Ktinigstuhl Observatory on Si^plmnlx'r 4, at 
gh. 30-om. (Konigsluhl M.'!.',), the magniUidii was 9'3, 
'I'he position was determined as R.A.-”iKh. 54m. 24H,, 
dec. = -4® 39' (1855). 

A telephone message to Kiel from Dr. P. Guthnick on 
September 6 gave the following positions ; — • 

1855. R.A.issi8h. S4m. 25s,, deck ■.*- -4" 38' '8 

1905- „ i 8 h. S7m. 4 s., „ -4" 84'‘8 

and stated that the magnitude on September 5 was about 
10*2, whilst the star was of a yellowish colour. A star 
of magnitude 10-5 precedes the Nova by los., and i.s 
0U7 north of it. As ihe present Nova is the second known 
to have appeared in the constellation Aqutla, it will be 
designated, according to precedent, Nova Aquihu No. 2. 
The first Nova Aquilaa was discovered in July, 1900, on 
one of the Draper memorial chart plato.s which hd been 
taken on July 3, 1899, and cxhibitixl the character- 

istic “ Nova ” bright-line spectrum. The object itself was 
recorded for the first time, as a seventh magnitude star, on 
a plate taken on April 21, 1899. 

^ Variation of a Newly Discovered Asteroid.— Accord- 
ing to a telegram from the Kiel Centralstelle, Dr. Palisa 
has found that the minor planet 1905 QY, whi<'h was dis- 
covered by Prof. Max Wolf on August 23, is subject to a 
remarkable fluctuation of magnitude. When discovered, 
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this asteroid had a magnitude of 11-3, and on August 31 
Dr. Palisa recorded it as being of the eleventh magnitude ; 
at iih. 4*iin. (Vienna M.T.) on September 5, however, it 
had sunk to the twelfth. 

The position of this body at iih. 39-9m. (Konigstuhl 
M.T.) on August 23 was R.A. =522h. 37-9m., dec. = —7° 55', 
and on S(‘pt(Mnl)er 5d. irh. 4.4m. (Vienna M/V.) 
R.A, ~22li. 27m, 47-33., dec. ==-9° 5' 45". 

iNTKKlMUiTATION OF SPECTROIIELIOGRAPII PICTURES. — In 
No. 4044 of the Astronomischc Nachrichten, M. N, Donitch 
discusses the results obtained by Messrs. Hale and Eller- 
man, regarding the different chromospheric layers shown 
on their spectroheliograph negatives, in a new light. He 
points out that in spectrograms of the chromosphere taken 
during total eclipses of the sun, the lower layers of the 
eruptions, i.c. those nearer to the moon’s limb, appear to 
be the most e.xtensive, but in Prof. Hale’s photographs 
(plate v., No. i, vol. xix., of the Astrophysical Journal) 
the opposite appears to be the case, the higher, less dense 
layers being more e.xtensive than those near to the photo- 
sphere. 

This discordance between the two results is, in the 
opinion of M. Donitch, only apparent, and may be ex- 
plained by the suggestions he advances. He assumes that 
the inequal iti<\s on the surface of the photosphere arc so 
small as lo he incomparable with those in the layers of 
calcium vai)our which overlay it. Where this vapour is 
thin it will only produce the ordinary narrow reversal, 
protkK'ing on the negative a calcium area which is at a 
low pn'ssure, and, therefore, according to Messrs. Hale 
and Ellerman, is situated in the upper regions of the 
chromosphere*. This same reversal is also shown by the 
vai,)Ours, which are, in reality, at a greater elevation, so 
that, using the monochromatic reversal, one obtains on the 
photograph the forms of the calcium clouds of which the 
tomp(‘rature and pres.sure are relatively low, whatever may 
be their elevation above the photosphere. For this reason, 
as M. Donitch believes, the fir.st photograph, which shows 
more extensive areas of calcium vapour, and according to 
the Vorkes observers represents simply the upper layers of 
tin* di.sturbcd areas, really also represents the thinner 
(fxtensive layers of vapour which are shown on eclipse 
sp(‘Ctr(»grams as the broad bases of the eruptions. 

A s(‘(x>iul photograph taken with the secondary .slit set 
on (I\(* hroaaonvd fl reversal (Ass 396-2 ixfi) only registers 
thos(* laytu’s of calcium vapour which, being pai*t of a 
lbl('h ]ay(U‘, ani .subjected to a sufficient difference of 
t(‘m(>(*ratun‘ and pressure to produce the bx'oadcning; and 
lh(*S{‘ may, in many cases, be at a greater elevation than 
tin* thin layt'rs shown as part of the “ calcium ” area on 
the lirst ])hotograph. 

Similarly in regard to the two photographs shown on 
plate viii. of Messrs, IL'ile and Ellerman’s paper, M. 
Donitch heli(‘V(*s that it is the second, taken with the 
secondary slit set at A 396-^-6, that reveals the general 
clistrilxution of the vapours in projection, whereas the first 
only ntproduces the higher agglomerations of the vapour 
which dominates the lower layer. 

True Observatory of Paris. — M. Lcewy’s report for the 
year 1904 is far too lengthy to be reviewed as a whole xn 
th(‘se columns, but one or two of the more important 
details may be mentioned. In his introduction, the director 
ineiilions the progress made during the year in the Eros 
campaign, and also indicates how the photographs of the 
moon, taken for the large atlas he is preparing, afford 
iivid('nc(i that the moon, and, inferentially, the planets, 
solidilied from the surface towards the centre. 

M. Bigourdan has teiaiporarily axTcstcd his obsex-vations 
of xxebukb with the equatorial of the east tower in order 
that the dome and instx-uinent may be prepared for the 
determination of the absolute constant of aberration by 
M. Loewy’s new method, 

A study of the garden meridian circle showed that a 
difference of o''-45 existed between the readings of the two 
circles. Various possible causes for this discrepancy were 
, examined, and finally it was discovered that the method 
of illuminating the microscope wires was at fault. The 
microscopes have been , replaced by others, and the differ- 
ence thereby eliminated. 

The astrophysical department is awaiting, the arrival 
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of apparatus before making celestial observations, but in 
the meantime M. Hamy has carried out several laboratory 
researches, the chief of which related to the constancy of 
wave-lengths in the solar spectrum. He found that when 
the temperature of cadmium vapour in a vacuum tube was 
raised about 15® C., in the neighbourhood of 300° C., the 
line at A 508 diminished .several units of the order of 
I ^X io-®, and he suggests that the variation of tempera- 
ture in the solar atmosphere may produce similar results. 

During^ 1904, So catalogue and 31 carte plates were 
obtained in connection with the carte du del operations, 
whilst 67 plates containing 16,656 star-images were 
measured. 


AN ELECTRIC MICROMETERA 

^HERE is no finality in experimental measurement. 

“*■ In physics it is a common experience for a present- 
day worker, with better appliances and a wider horizon 
than his forerunners, to surpass all previous experimental 
work in accuracy. As knowledge increases it becomes 
more minutely exact, and nowadays the physicist has often 
to measux'e lengths much less than anything visible in 
any microscope. 

There are various means of measuring small distances. 
We will take them in order, commencing with the least 
sensitive : — (i) The unaided eye cannot perceive much less 
than i/io millimetre. (2) With the aid of the microscope 
the eye can sec as little as 1/5000 millimetre. (3) The 
mea.suring machine used for engineering gauges will detect 
differences of 1/8000 millimetre. (4) By using interference 
bands of light we can perceive movements of 1/100,000 
milUmelre, (5) In the optical lever a beam of light falls 
on a pivoted mirror ; if a body push the mirror at a point 
very near the axis of the pivot the beam of light is deflected 
by a large angle. By this means a movement of the body 
by 1/400,000 millimetre may be detected. (6) The most 
modern and sensitive method, the electric micrometer, is 
due to Dr. P. E. Shaw, who produced it in 1900, and 
has improved it until he can now measure less than 
1/2,000,000 millimetre. The nucleus of the apparatus is 
shown in the figure. A fine screw m has a graduated head 
N. The screw in rising pushes up the long arm of a 
lever pivoted at b. The short arm of the lever falls, and 
in .*30 doing h^ts down the long arm^ of a second^ lever. 
This process is carried on through six levers, which ^all 
rest under their own weight on the blocks shown. The 
last lever carries a measuring point p, just above which 
is a measuring surface Q. If the joint leverage of the 
lever system be 2000/1, an upward movement of the screw 
point M by i/iooo millimetre produces an upward move- 
ment of V by 1/2,000,000 millimetre. 

As a simple example, suppose we wish to find the 
thermal coefficient of expansion of the rod R, we proceed 
thus : — Bring P and Q into contact. The screw- m is 
worked up, while a telephone (Tel.), in the electric circuit 
shown, is on the observer’s head. When p touches Q a 
circuit is completed, and the telephone sounds. Read the 
graduated disc N. Now lower the temperature of R by 
any desired amount, taking care that little or no heat 
reaches the pillars f' dr any part but R. R contracts, and 
by working screw m up the observer causes p to touch q 
again; the telephone sounds, and n is again read. The 
expansibility can thus be found, when we know the move- 
ment of p and the change in temperature. 

The sci*ew, the levers, and the frame f^ are all earned 
by a massive girder i. The whole is surrounded by a 
box thickly wrapped in felt to minimise temperature 
changes, and is suspended by long rubber cords from the 
ceiling, to insulate the measuring apparatus from vibra- 
tion. . , , 

The screw m is not touched by hand, but is worked 
by a pulley cord of rubber which passes from a hand 
pulley round pulley o. This is done to avoid the cbm- 
paratively rough touch and tremor of the hand. There 
are many precautions as to shape, size, cleanliness, and 
other matters which must be observed. 

1 Based upon a paper by Pr. P. E. $haw re?id before tbe Royal Society. 
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The smallest measurements ever yet made, viz. 
1/2,000,000 millimetre, were in connection with the move- 
ments of a telephone diaphragm. The problem was to 
find what movement of the diaphragm produces a sound 
which is only just audible. 

This is done as follows : — Place a telephone to the ear 
and pass through it a steady current. On stopping the 
current a sharp sound is heard in the telephone. Alter the 
strength of the current until when it is stopped the sound 
can only just be heard. Observe on a galvanometer the 
strength of that current (c). Next put the telephone in 
the electric micrometer in place of the rod R, pass the ‘ 
current (c), and measure the movement of the diaphragm 
in the usual way. This movement then produces a sound 
in the telephone which is just audible. 

Another use of the instrument is to measure the sparking 
distance between two surfaces, the potential difference of 
which is known. The surfaces used are p, Q in the figure. 
Suppose the potential difference between these surfaces is 
very small, say i/iooo volt. Find the contact position 
as above, and draw p away from Q. Now make the 
potential difference between p and g equal to i volt. On 
making p approach q the contact position has changed 
by an amount d. Thus the sparking distance for i volt 
is D (supposing the spark distance for i/iooo volt is 
negligible). This is found to be about 1/100,000 mm. 

In problems on the constitution and molecular pro- 



it is evident that, in an address of this kind, it will be 
impossible to take up every stock disease, but I think ' you 
will agree with me that those shown on this table arc 
among the most important : — 

East Coast Fever-; ordinary Redwater or Texas Fever; 
Biliary Fever of Horses ; Malignant Jaundice of Dogs ; 
Nagana or Tsetse-fly Disease ; 'rrypanosomiasis of Cattle ; 
Rinderpest; Horse-sickness; Catarrhal Fever in Sheep,; 
Heart-water of Sheep, Goats, and Cattle, 

Now we may group the, sc diseases in various ways ; for 
example, as below, whore they arc divided into two main 
divisions : A division, in which the parasite is known ; 
and B division, jn which the parasite is unknown. 

A. Barasite hnoimu 

I. Diseases ' caused by parasites belonging to the genus- 
Piroplasma : — 

(1) East Coast Fever (Koch), I\ pnrvum. 

(2) Redwater or Texas Fever, P. bigcniiunm ( 1 'liciler). 

(3) Biliary Fever of Horses, Mules, and Donkeys^ 
P. equL 

(4) Malignant Jaundice of Dogs, P. canis. 

II. Diseases caused by parasites belonging to the genus- 
Trypanosoma : — 

(1) Nagana or Tsctse-fly Disease, T. hrucc.i (Bradford 
and Plimmer). 

(2) Trypanosominsis of Cattle, T. theilvri (Bruce). 

Ji. Parasiic unknown, 

I. Rinderpest. 

II. Horse-sickness. 

Catarrhal Fever of Sheep. 

Heart-water of .Sheep, Goats and Cattle. 


I. Diseases caused by Parasites belonging to the Genus 

PlUOI’LASMA. 



Fig. 1. — The Electric Micrometer. 


parties of matter there are obvious possibilities before this 
apparatus, for by it we can bring two surfaces of any 
hard metal to molecular distance (or less) from one another, 
and keep them there while any desired physical change is 
produced in the surfaces or in the medium surrounding 
them. 


THE BRITISH ASSOCIATION. 

SECTION I. 

PHYSIOLOGY. 

Opening Address by Colonel D. Bruce, M.B., F.R.S., 
C.B., President of the Section. 

The Advance in our Knowledge of the Causation and 
Methods of Prevention of Stock Diseases in South Africa 
during the last ten years. 

Ten years ago, when I first came to South Africa, I 
was led to take an interest in the various great stock 
diseases which do so much damage and so retard the 
progress of South Africa as ,a stock-raising country. I- 
, thought, therefore, that a good subject for my address, in 
the centre of the foremost stock-raising Colony of South 
Africa, would be a review of the work done in advancing 
our knowledge, during the last ten years, of the causation 
^d. methods of prevention of stock diseases in South 
Mnca. South Africa is particularly rich in animal 
diseases, every species of domestic animal seemingly having 
one or more spedally adapted for its destruction. Now 
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(i) Bast Coast Fever. 

The first important stock disease 1 would direct your 
attention to, then, is East Coast Fev(jr. 'i'hls name was 

given to it by IVof. 
Robert Koch, of B(U'Un. 
In the Transvaal the 
diseaso Is usually called 
Rhodesian R (‘<1 water. 

This leriti is not a 
good <me, since the 
disease is not n^stricled 
in Khod(\sia, nor did it 
arise tluu-e, nor is Hits 
a (liHeas(i Hiinilar to the 
ordinary Rfslwalcir. 
Ten years ago, Ea.st Coast Fever was unknown in the 
Transvaal. The first known outbreak occurred only 
some three and a hrilf years ago, wh(‘n it broke 
out at Koomati and Neilspruit, in Barberton dis- 
trict, and in the cast of th<j Colony. The disease 
had broken' out some time previously in Rhocle.sia, and 
the outbreaks in both Colonies were due to infection 
from Portuguese territory. Although this di.scase has only 
been introduced to the country during the last few years, 
it has already produced an enormous amount of damage 
among stock, and is probably the most dangerous disease 
that the people of the Transvaal have to cope with at the 
present time, and for some years to come. 

In the Annual Report of the Transvaal Department of 
Agriculture there is a most excellent report by Mr. Stock- 
man, the then Principal Veterinary Surgeon, on the work 
of the veterinary division for the year 1903--1004. A large 
part of this report is given up to East Coa.st Fever, and ^ 
I must here express my indebtedness to Mr. StockmaiT” 
for much of the following account of this divseascs. In the 
same Annual Report there is also an account by Dr, 
Theiler, the Veterinary Bacteriologist, of the experimental 
work. Messrs. Stockman and Theiler evidently worked 
together, and I must congratulate them on the immense 
amount of good, useful work done by them, and I would 
also^ congratulate the Government on having had, the 
services of two such accomplished and energetic gentlemen 
during the late troublesome times. Unfortunately for the 
Transvaal, Mr. Stockman has accepted the post of 
'Veterinary Adviser to the Board of Agriculture in England, 
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but l have^ no doubt his successor, Mr. Gray, from 
Rhodesia, will continue the good work begun by him. 1 

East Coast Fever was first studied by Prof. Koch at 
Dar-el-Salaain, in German East Africa, and he at first 
mistook it [or ordinary Redwater. It seems to occur as 
•an endemic disease along a great part of the East Coast 
ol Africa, lait appears to be restricted to a nan*ow belt 
along this coast-line. I'he cattle inhabiting this region 
'liav(‘ l)e(‘oivi(‘ iminune to the disease, and arc, therefore, 
not: all<‘ct<'(l by it, ^ Cattle passing through the Coast 
district to the interior, or brought to the Coast district 
from the interior, are apt lo lake the disease and die. 
It was l)y the importation of cattle, therefore, which had 
passed through the dangerous Coast district that the disease 
was introduced into Rhodesia and into the Transvaal. 
On this map which I throw on the screen I have marked 
out the^ probable endemic area of this disease, and in the 
next slide the present distribution of the disease in the 
Transvaal is also marked out. 

Nature of the Disease . — This disease only attacks cattle, 
but in thorn is an exceedingly fatal malady : in every 
hundred cattle attacked only about five recover from the 
disease. The duration of the disease after the first 
symptoms have occurred is about ten days. 

'fhe cause of the disease is a minute blood parasite 
called the PiyopUisma pnrviim (I'heiler). This parasite 
livcis in the interior of the red blood corpuscles. 

I now throw on the siTcen a representation of the blood 
from a case of Rhodesian Redwater, magnified about a 
thousand times, showing these small piroplasmata in the, 
interior of th(‘ red blood corpuscles. As in the case of so 
many of tlu^se blood diseases, the parasite causing it is 
•carried from the sick to the healthy by means of a blood- 
•sucking parasite. In this particular disease the tick which 
most commonly transfers the poison or living parasite 
from one animal lo another is known as the “brown 
tick,” RhipicGphalus appcndiculaius. Koch supposed that 
the common “ blue tick ” was the agent. The credit 
belongs to Dr. Lounsbury and Dr. Theilcr of having shown 
that it is chiefly the “ brown tick ” which acts as carrier? 
but Theiler has proved that R. .simus is also able to 
transmit the disease. Without the intervention of a tick, 
so far as we know at present, it is quite impossible that 
the parasite of this disease can be transferred from one 
animal to another. For example, if we take a quantity 
•of blood conlaiiiing enormous numbers of these piroplas- 
mata, and inject it into the blood circulation of a healthy 
aniimil, the latter does not take the disease. In the same 
way, if cal lie affet'ted by East Coast Fever are placed 
among h('all;hy caltle in a part of the country where none 
-of th<\se “ ln*own ticks ” are found, the disease does not 
spread. It is evichmt, therefore, that some metamorphosis 
of th<^ parasite must tak(! place in the interior of the tick, 
and this new form of the parasite is introduced by the 
tick into a heaUhy animal, and so produces the disease. 
In this particular disease the virus or infective agent is 
not transmitled through the egg of the tick, as is the 
case in some of these parasitic diseases, but only in the. 
Intermediate stages of the tick’s development; that is to* 
say, the larva which emerges from the egg of the tick is 
incapable of giving the, disease. What happens is. this. . 
1'he larva creeps on to an infected animal and sucks some 
of its blood. It then drops olT, lies among the roots of 
the grass, and passes through its first moult. The 
nympha, which is the name given to the creature after 
its first moult, is capable of transferring the disease to a 
healthy animal : that is to say, if it crawls on to a healthy 
animal an<l sucks blood from it, it at tlie same time infects 
this healthy animal with the germ of E.C.F. In the same 
way, if a nympha sucks infected blood from a sick animal, 
it is able, after it has moulted into the adult stage or 
imago, again to give rise to the disease if placed, or if 
It crawls, upon a healthy animal. 

The JJfcMsiory of the Bromi Tick . — I throw on the 
screen a slide reprcssonting the four stages of the life- 
history of the brown tick : The egg, the larva, the I 
nympha, and the adult or imago. The eggs are laid on the 
-surface of the ground by the adult females, which deposit ' 
several thousands at a time ; and these hatch out naturally, | 
if the weather is warm and damp, in twenty-eight days, j 
But this period of incubation of the eggs may vary very j 
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greatly owing to differences in temperature. Immediately 
after the larva is born it crawls to the summit of a blade 
of grass ot grass stem, and there awaits the passage of 
some animal. If an ox passes by and grazes on the 
grass, the tick at once crawls on to the animal, and, 
h.aving secured a favourable position, starts to suck the’' 
ox’s blood. It x'eniains on the ox for some three or more 
days, ^ when, having filled itself with blood, it drops off 
and lies among the grass. The first moult, under favour- 
able conditions, takes twenty-one days, when the nympha 
emerges. In the same way the nympha crawls on to an 
animal and fills itself with blood. As a nympha it also 
remains on the animal for about three or four days. It 
again drops off into the grass, and at the end of eighteen 
days emerges from^ its second moult as the perfect adult 
male or female. The males and females again crawl on 
to an ox, where they mate. After this the female tick 
ingests a large quantity of blood, which is meant for the 
nourishment of the eggs, and again drops off, sometimes 
as early as the fourth day, into the surrounding grass. 
After about six days she lays her eggs in the ground, and 
the cycle begins again. 

These ticks are very hardy, and in the intermediate 
stages can resist starvation for long periods, so that a 
larva or nympha or adult tick may remain perched at the 
end of a blade of grass for some months without finding 
an opportunity of transferring itself to a suitable animal. 
On this account it comes about that even if all infected 
cattle are removed from a field the ticks in that field will 
remain capable of transferring the infection to any healthy 
cattle which may be allowed into this field for a period 
of about a year. At the end of a year or fifteen months, 
however, the infective ticks are all dead, and clean cattle 
may be allowed into the field without any risk. If one 
takes these facts into consideration it will be seen that a 
single ox may spread this disease for a distance of some 
200 miles, if trekking through the country at the average 
rate of ten miles a day. For example, an ox is infected 
by a tick ; for fourteen days the animal remains apparently 
perfectly well ; it has no signs of disease, nor has it any 
fever. It is capable of doing its ten miles’ trek a day. 
At the end of fourteen days the temperature begins to rise, 
and the animal begins to sicken with the disease, but for 
the next six days the ox is, as a rule, able to do its 

ordinary day’s march. During most of this time the 

brown ticks have boon crawling on to this ox, becoming 

infected, and dropping off every three or four days. It 

can readily, therefore, be seen how much mischief a single 
infected animal can do to a counlry between the time 
:of its being infected by the tick and its death some twenty- 
four day.s later. ‘As a matter of experience, however, the 
disease has never been found to make a jump in this way 
;of more than fifty or sixty miles, as, of course, it is very , 
rare that a transport carrier will take his oxexi more than 
that distance during the twenty days. 

■ At the present time it may be said that there are, about 
'300 infected fatmis in the Transvaal. ^ During last year 
some 13,000 cattle have died of the disease, and, in the 
'affected districts it may be said that there are still some 
:30,ooo cattle alive. When one considers the value of the 
:cattle dead of this disease, which may be said to be about 
■20o,oooZ., it is evident that money spent on the scientific 
investigation of the causes and prevention of stock diseases 
.is money well spent, I am informed that all the South 
African Governments are cutting down their estimates 
this year, and arc inclined to reduce their veterinary staffs 
'and the amounts devoted to research regarding animal 
‘diseases. Ladies and gentlemen, if this is so, I have no 
‘hesitation in saying that this is the maddest sort of 
.economy and the, shortest-sighted of policies. 

Methods of combating the Disease. — Dui'ing the last 
three years an immense amount of work has been done 
in the elucidation of this disease — ^how the animals are 
infected, how the poison is spread from the sick to the 
healthy, and so on. In 1903 Prof. Koch was asked by 
the South African Colonies to study this disease, in order 
to try to find some method of artificial inoculation or 
some other I'neans of prevention. He did his work in 
Rhodesia, and especially directed his energies towards dis- 
covering some nqethod of preventive inoculation. At first 
'it was thought, that he would be successful in this quest, 
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as in his second report he announced that he had succeeded 
in producing a modified form of the disease by direct 
inoculation with the blood of sick and recovered animals. 

As you are all aware, the only method of conferring a 
useful immunity upon an animal is to make it pass 
through an attack of the disease itself, so modified as not 
to give rise to above a few deaths in every hundred 
inoculated. This is the method that has been employed 
in such diseases as Rinderpest, Anthrax, Pleuro-pneumonia, 
and many other diseases. The great difficulty in this 
disease in finding a method of preventive inoculation is 
the fact that the blood of an affected animal does not 
give rise to the disease in a healthy one when directly 
transferred under the skin of the latter. It is only after 
its passage through the body of the tick that the parasite 
is able to give rise to the disease in a healthy animal. 

It is evidently, on the face of it, difficult to so modify 
the parasite during its sojourn in the tick’s body as to 
reduce its virulence to a sufficient degree. 

Prof. Koch in his third and fourth reports recommended 
that cattle should be immunised by weekly or fortnightly 
inoculations of blood from recovered animals, extending 
over a period of five months. Even though this method of 
Koch had given the desired result, viz, that it rendered 
the inoculated cattle immune to the disease, it is evident 
that the method itself can hardly be made a practicable 
one on a large scale in the field. The expense and trouble 
of inoculating cattle on twenty different occasions would 
be very great. It is apparent now that Prof. Koch fell 
into error through mixing up East Coast Fever with 
ordinary Redwater. His plan of preventive inoculation 
was, however, tried on a large scale in Rhodesia by Mr. 
Gray, now the P.V.S., Transvaal, and found to be useless. 
At present, therefore, we must look to some other means 
of preventing the disease and driving it out of the country 
than preventive inoculation. 

Dipping , — Much can be done to prevent the spread of 
this disease . by ordinary methods. For example : in the 
case of Texas Fever in Queensland dipping cattle in solu- | 
tions of arsenic or paraffin, in order to destroy the ticks, ! 
has met with very fair success; but in the case of this 
disease we cannot expect to get as good results as in the 
case of Redwater. The species of tick which conveys 
Texas Fever remains on the same animal through all its 
moults, instead of falling to the ground between each 
different one. If it is not possible to spray or dip cattle 
oftener than once in ten or fifteen days, it is evident that 
ticks may crawl upon such animals, become infected, and 
drop off every three or four days, and so escape destruction 
by the dipping solution. At the same time every infected 
tick that is killed by spraying or dipping operations is a 
source of infection destroyed. 

Fencing of Farms, — ^Again, the fencing of farms must 
also be useful in the same direction. As the ticks do not 
travel to any extent when they fall among the grass, it 
is evident that the cattle on a clean farm which is properly 
fenced will not become infected by this disease, although 
all the country round about should be infected. This 
fencing of farms and subdividing the farm itself into 
several portions is a most important factor in the preven- 
tion of contagious diseases amongst stock. It is, of 
course, impossible that this can be done at once, as the 
expense would be prohibitive. 

Moving Cattle from Infected Pasture to Clean Pasture, 
-—From a study of this disease and a study of the life- 
history of the tick it is evident that by a combination of 
dipping or spraying the cattle so as to destroy almost all 
the ticks, slaughtering the sick, and moving the apparently 
healthy on to clean veld — and repeating this, if necessary, 
a second or third time — it is obvious that by these means, 
if circumstances are favourable, an outbreak of this disease 
may be nipped in the bud without much loss to the stock. 

Stamping out the Disease, — In May, 1904, an inter- 
colonial Conference held at Cape Town resolved that the 
only effective method of eradicating East Coast Fever is 
to kill off all the cattle in the infected areas, and to leave 
such areas free of cattle for some eighteen months. By 
this means all the centres of infection would be destroyed, 
and at the end of eighteen months, as all the infected ticks 
would be dead, , it is evident that the disease would be 
completely ■ stamped out. There is no doubt that this 
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drastic method would be the quickest and most coniplete 
one of getting rid of this extremely harassing disease. 
If compensation were given, it could be done at a cost of, 
say a^ quarter of a million. The Government decided, 
Lwever, that on account of the difficulty of carrying out 
such a drastic scheme another policy had to be consideied. 
This policy provides for the fencing-in ol iiilected fnuns, 
places! lands; or roads, on gonoroiis terms ; the eompu sory 
slaughter of stock with compensation in the case (if iso ated 
outbreaks; the removal of all oxen Irom iii|ectcd or 
suspected farms ; and, lastly, the slablmg of milch cows 
in infected areas. It is quite evident that unclcir tins less 
drastic policy the final stamping-out of th(i disease will 
be a much slower process than it the more drastic scheme 
of compulsory slaughter of all cattio on mlcctcd areas 
had been carried out. The benefits, how.iycr, from the 
modified scheme are undoubted ; and il earned out 
thoroughly and intelligently for a period ol several years 
will probably result in the stamping-out of tho disease. 

Allow me to sum up in regard to tho advance m our 
knowledge of this important stock disease during the last 
ten year!. Ten years ago nothing was known. Now the 
causation of the disease has boon made out very fully; 
the parasite that causes it is known ; the ticks which carry 
the infection are known. Although no niclhod ot con- 
ferring immunity on healthy cattle has been iiiiind out, or 
anv medicinal treatment discovered which will cure tlie 
sick animal, yet our knowledge of thc_ lite-hislory of the 
parasite and the ticks enables regulations to be framed 
which if patiently carried out, must lie crowned with 


(2) Redwater or Texas lever, 

I may dismiss this disease in a few words. It is a most 
interesting disease and of great imporUuu'c to stock 
farmers. It only affects cattle. , , . 

Geographical Disirihution.^lt is a disease found m 
almost every part of the world. It was first studic^d in 
North America; hence the name Tc.xas b'ovcr. Tc 
Kilborne and Smith is due the honour of elii<‘idating the 
causation of this disease, and their work forms one of 
the most interesting chapters in the history of pathological 
science. They discovered that it was caused by the 
presence in the red blood corpuscles of a proloz<>al^ para- 
site closely related to the parasite found in K.C.F.- -the 
Piroplasma parvmn. This organism is called ViropUisma 
higeminwn. They further discovered that this parasite? 
was conveyed from sick to hdialthy cattle by means of a 
tick. They also showed that tho rattle born arul Im^d in 
certain southern districts are immune to th(' <lis<«ast% 
whereas cattle in the northern districts are susc(‘ptibhi. 
Hence, if southern cattle were driven into th<! norlhern 
district, they gave rise to a fatal disease among th<? 
northern cattle; and, vice versd, if tho susceptible northenir 
cattle were driven into tlui southern district among thtt 
apparently healthy cattle of that district, they took 'r<ixa.s 
Fever and died. 

Texas Fever was introduced about 1870, and is now 
endemic throughout most of South Africa. I'or ^ many 
years the native cattle have been immune to* the disease ; 
that is to say, on account of being born and bn'd in a 
Texas Fever locality they had inherited a degree of resist- 
ance to the disease which enabled them to pass through 
an attack when they were young, and so they bccaiiie 
immune. But there is one peculiarity about 'Pexas Fever 
which does not occur in Rhodesian Tick Fever, and that 
is that the blood of an animal which has recovered from 
Texas Fever remains infective — the germs remain latent 
— and so the native cattle of South Africa, although 
apparently healthy, are capable of infecting imported 
susceptible cattle with this very fatal malady, 'Phis is 
what makes it so difficult to import prize .stock into this 
country. 

When the Boers visited Mooi River, at tho beginning 
of the war, they found a prize short-horn canffully stabled 
in Mr. P. D. Simmon’s farm. They killed most of his 
stock for food, but left this short-horn bull alive. When 
they left the farm they turned this bull into the nearest 
field, in order, of course, that it might procure food- 
They had much better have eaten it. It promptly took 
Texas Fever and died. 

This disease, then, has become of secondary importance 
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lo South Afri('a in these clays. The native cattle have 
boc'onie naturally immune, and the disease is only fatal 
to sus('cptible imported c*attic. This, of course, discourages 
th(‘ importation of prize sloc:k ; but with the knowledge 
W(* possess it ought tt) be possible, by good stabling and 
pn'V<‘ntion of ('onlact with tick-infcctecl cattle, to keep the 
priz(‘ stoi'k aliv(‘ for a nsasonablo. lime. The question of 
th<‘ fcasil»ility of immunising th(^ prize stock while calves 
ill bill gland might be considered. 

In n*ganl lo methods of conferring immunity on 
susi'(‘piibl(; catlle many have been tried, but none are 
absolu Icily frcic from risk. 

We may sum up in regard to Redwater or Texas Fever 
by saying that our knowledge of its causation and methods 
of prevention is much the same as *it was ten years 
ago. The work clone by Smith and Kilborne on this 
divSi'asfi was of such a brilliant nature, and was done so 
thoroughly, that little has been left for later workers to do. 

(3) Biliary Fever of Horses, Mules, and Donkeys, 

'’I'his is a disease of horses, mules and donkeys very 
similar to Redwater in cattle, and is caused by a closely 
allied parasite, the Piroplasma cqui, discovered for the 
first time in South Africa by Bordet, Danysz, and Theiler, 
and named by Laveran of Paris. 

It is similar lo Redwater, in that animals which have 
r(st'ov<M'<‘d from tin* disease remain a source of infection 
during the remainder of their lives to susceptible animals, 
'riici nativ(‘ Soul It African horse is, like the cattle, immune 
to I he dis<^ase. It is also ('onveyed by a tick, whic'h has 
h<‘<Mi shown liy Theiler to be the “ red tick ” (Rhipi- 
rcphahis rv('yisi), the infection being taken in the nymphal 
and transfm'red in the adult stage, Theiler has also made 
the very important observation that if a horse is injected 
with blood from a donkey which has recovered from the 
dis<^as<\ as a rule a mild form of the disease is produced, 
so that this opens up a mc'thod of immunising su.sceptible 
horstts which may prolialily prove of practical value. 
'Pheilei* has also mad(‘ anolhiT c'urious discovery. This 
dis(‘ase of horses was found to greatly complicate certain 
immunising experinumts h(‘ was making against Horsc- 
sickiK^ss. found he was introducing the Piroplasma 
cqui at the same time he injected Horse-sickness virus. 
But found out that as the virus of Horse-si ckne.ss keeps 
its virulence for yos'irs, whilst the Piroplasma eqni dies 
out in a short time, this dang(^r could be avoided by keep- 
inji the* I lorsi'-sickness scrum and virus for some time 
t><‘fon* using it. 

(;,|) Malignant Jaundice of Dogs, 

This diseasi* is most important to sportsmen or to im- 
jmrlers of valuable dogs, as most of these arc attacked 
sooner or later by this dis(%*,iH(i, and most of them succumb. 
Jt is also caused by a spl^c^cs of Piroplasma (Piroplasma 
canis), and is spread by the dog tick (Haemophysalis 
kadtii), 

^ak(^ Redwater and Biliary Fever, the blood of dogs 
whi('h have rei'overed remains infective. 

'fhe story of the tick infection is a curious one, and 
the credit of h.s discovery is due to Lounsbury. It is only 
in the adult stage that the tick is capable of producing 
the disiiasii. It is therefore evident that the Piroplasma 
mu.st remain latent in the egg, the larval and nymphal 
stages, and only attain activity in the adult stage. 

According to Theiler there exists a peculiar phenomenon 
which may bo made use of to confer immunity. The 
blood of a dog which has recovered from this disease and 
has been hypit-hnmiinised is, as mentioned above, capable 
of giving ris(% to the disease in a susceptible clog. Now, 
if serum' obtained from this blood and a quantity added 
to a sttiall amount of the blood, this infected blood loses 
its infeetivity and no disease results. 

n. Dlskasks caxtseo by Parasites belonging to the 
Genus Trypanosoma. ^ 

(i) Nagana or Tsetse-fly Disease. 

We now come to the second group of diseases. These 
art! also cau.secl by blood parasites belonging to the same 
class of living things as the Piroplasma, but which are 
fret! organisms, swimming in the fluid part of the blood, 
and not contained in the red blood corpuscles, as are the 
oth(frs. 
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The first of this group 1 would direct your attention 
to is that disease called Nagana or the Tscise-jly Disease. 

This fly renders thousands of square miles of Africa un- 
inhabitable. No horses, cattle, or dogs can venture, even, 
for a day, into the so-called “ Fly Country.” Now what 
was our knowledge of this disease ten years ago ? At 
that time it was thought that the tsetse-fly killed animals 
by injecting a poison into them, in, the same way as a 
snake kills Us prey. Nothing was known as to the nature 
of this poison in 1894. In 1895, on account of serious 
losses among the native cattle in Zululand from this 
plague, the then Governor of Natal and Zululand, Sir 
Walter Hely-Flutchinson, started the investigation of this 
disease. The result of this investigation was the dis- 
covery that Tsetse-fly Disease was not caused by a simple 
poison elaborated by the fly, as formerly believed, but 
that the cause of the disease was a minute blood parasite' 
which gained entrance to the blood of the animals. This 
parasite is known by the name Trypanosoma, which 
signifies a screw-like body. 

Ten years ago two species only had attracted much 
attention — one living in the blood of healthy rats, dis- 
covered by Surgeon-Major Lewis in India ; and the other, 
a trypanosome, found in the blood of horses and mules 
suffering from a disease known in India as “ Surra.” 
As the result of this investigation in Zululand, which 
lasted two years, it was proved that this trypanosome was 
undoubtedly the cause of the death of the horses and cattle 
struck by the fly, and that the tsetse-fly merely acted as 
a carrier of this blood parasite. 

Here is a represen lation of the trypanosome of Nagana 
on the screen. These trypanosomes consist of a single 
cell; arc sinuous, worm-like creatures, provided with a 
macronudeus and a micronuclcus, a long terminal flagellum, 
and a narrow fin-like membrane continuous with the 
flagellum and running the whole length of the body. When 
alive they are extremely rapid in their movements, con- 
stantly dashing about, and lashing the red blood corpusde.s 
into motion with their flagellum. They swim equally well 
with cither e.xtromity in front. These organisms multiply 
in the blood by simple longitudinal division, and often 
become so numerous as to number several millions in 
every drop of blood. They are sucked, along with the 
i blood, into the stomach of the fly, live and multiply in 
the alimentary tract for several days, and, when the fly 
has its next feed on an animal, take the opportunity of 
gaining access to the blood of the new host, and so set 
up the disease. 

Let me now throw on the screen a representation of 
the tsetse-fly (Glossina morsitnns) which does all the 
mischief. Experiments were made which showed that the 
fly could convey the para.site from affected to healthy 
animals for at least forty-eight hours. It is a curious 
fact that among all the blood-sucking flies the tsetse-fly 
alone has this power, and up to the present the cause of 
this has not been thoroughly cleared up. Lately, how- 
ever, evidence has been brought forward to show that an 
enormous multiplication and development of the trypano- 
somes take place in the fly’s intestine, a few trypanosomes 
multiplying to masses containing numberless parasites 
within twenty-four hours. Now, if this multiplication only 
takes place in the intestine of the tsetse-fly, and not in 
the other kinds of biting .flies, this would probably account 
for the curious connection between the tsetse-fly and the 
divsease. This multiplication of the trypanosomes in the 
tsetse-fly was discovered by Gray and Tulloch, two young 
army medical officers, while working in Uganda on 
“ Sleeping Sickness ” during the present year. 

Not only was it found that the tsetse-flies could convey 
the disease from sick to healthy animals, but it was also 
proved that the wild tsetse-flies brought from the “ Fly 
Country ” and straightway placed on healthy animals also 
gave rise to the disease. The question then arose as to 
where the tsetse-flies living in the Fly Country ” came 
by the trypanosomes. There were no sick horses or cattle 
in the ** Fly Country.’’ Investigation brought to light the 
curious fact that most of the wild animals — the buffalo, 
the koodoo, the wildebeeste — carried the trypanosomes in 
small numbers in their blood, and it was from them that 
the fly obtained the parasite. The wild animals act as a 
.reservoir of the disease. The trypanosome seems to live in 
the blood of the wild animals w'ithout doing them any 
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harm, just as the rat trypanosome lives in the blood of 
healthy rats ; but when introduced into the blood of such 
domestic animals as the horse, the dog, or ox it gives rise 
to a rapidly fatal disease. The discovery that the wild 
^animals act as a reservoir of the disease accounted for the 
curious fact that Tsetse-fly Disease disappears from a tract 
of country as soon as the wild animals are killed off or 
driven away. 

In 1895 the living trypanosome which causes the Tsetse- 
fly Disease was sent to England in the blood of living 
dogs, in order that it might be studied in the English 
laboratories. These trypanosomes have been kept alive 
ever since by passage from animal to animal, and have 
been sent all over Europe and America, so that our know- 
ledge of this kind of blood parasite has rapidly grown. 

Koch, in a recent address, says that our knowledge of 
protozoal diseases is based on three great discoveries — 
that of the malarial parasite, by Laveran ; of the Piro- 
plasma higeminum^ the cause of Texas Fever or Red- 
water in cattle, by Smith ; and, lastly, this discovery of a 
trypanosome in Tsetse-fly Disease. 

We may, therefore, I think, congratulate ourselves on 
the growth of our knowledge of this great stock disease 
during the last ten years. 

Since 1895 many other trypanosome diseases have been 
discovered in all parts of the world. The latest and most 
important of these is one which affects human beings, 
and is known as “ Sleeping Sickness.*’ This Sleeping 
Sickness,” which occurs on the West Coast of Africa, 
particularly in the basin of the Congo, has within the last 
few years spread eastward into Uganda, has already swept 
off some hundreds of thousands of victims, is spreading 
down the Nile, has spread all round the shores of Lake 
Victoria, and is still spreading southward round Lakes 
Albert and Albert Edward. This disease is in all respects 
similar to the Nagana or Tsetse-fly Disease of South 
Africa, except that it is caused by another species of 
trypanosome and carried from the sick to the healthy by 
means of another species of tsetse-fly — ^viz. the Glossina 
palp alts. 

I now throw on the screen a map of Africa, showing, 
so far as is known up to the present, the various fly 
districts, and you will see from this map that it is not 
at all improbable that this human Tsetse-fly Dilease may 
spread southward through the various fly districts to the 
Zambesi, and may even penetrate as far as the fly districts 
of the Transvaal and Zululand, 

I am sorry to say that, in spite of innumerable experi- 
ments directed towards the discovery of some method of 
vaccination or inoculation against these trypanosome 
diseases, nothing definite, up to the present time, has been 
discovered. At present there does not seem to be any 
likelihood that a serum can be prepared which will render 
animals immune to the Tsetse-fly Disease. In the same 
way it has also been found impossible, up to the present, 
to so modify the virulence of the trypanosome as to give 
rise to -a modified, non-fatal form of the disease* Again, 
all attempts at discovering a medicine or drug which will 
have the power of killing off the parasites within the 
animal organism, without at the same time killing the 
animal itself, have not as yet been successful, although 
some drugs, such as arsenic and certain aniline dyes 
(Ehrlich), have a very marked effect in prolonging the life 
of the aninial. As this disease is fatal to almost every 
domestic animal it attacks, it seems very improbable that 
there is much chance of cultivating an immune race of 
horses, dogs, or cattle which will be able to withstand 
the action of the parasite. It is quite evident that if 
an acquired immunity of this kind could be brought about, 
such a race of immune animals would now be found ; but, 
as a matter of fact, there are no horses, dogs, or cattle 
in the ** Fly Country.” In other protozoal diseases, such 
as the Piroplasmata, this acquired immunity seems to 
come about fairly readily. 

To sum up, then, the increase in our knowledge of 
Tsetse-fly Disease during the last ten years, we may, say 
that we have discovered the .cause in the shape of the 
small blood parasite Trypanosoma ; we have found that 
the reservoir of the disease exists in the wild animals, 
and that we can blot out this disease from any particular 
tract of country by the simple expedient of destroying or 
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driving away the wild animals. \\c still havc^ no mean.*? 
of preventive inoculation or successful medicinal treat- 
ment in this disease. 

(2) Trypanosomiasis of Cattle. 

This disease seems to be widespread over all^ South 
Africa. It cannot b(’ said to be of much practical import- 
ance, as the cattle infected do not seem to be seriously 
affected by it. It is causiid by a species of trypanosome 
remarkable for its large size, which was discovered by 
Dr. Theilcr some years ago, and named T. theileru^ 

Dr. Theiler states that it is conveyed from animal to 
animal by the common horse-fly, Hippahosca rufipcs. 

This, then, is a short account of the trypanosome 
diseases which affect South Africa. 

Of late years the Tsetse-fly Disea.se has become of less- 
practical importance to the Transvaal, from which it has 
practically disappeared. Thi.s i.s clue to the d i.s.'ippon ranee 
of the game, killed off by Rinderpest ; but with the 
preservation and restoration of the reserves with big game 
the disease is certain to reappear. Why the fly should 
disappear with the game is not known. 

B. Parasite tmknown, 

1 . Rinderpest. 

We now turn our attention to the important dis(?as(‘.s 
of the second group. In these the para.sites (‘ausing thtuu 
are unknown— that is to say, no para.site.s can b(? deteclecJ 
by the microscope or by culture— but it is o<iually true 
that they must be present in the blood and fluids of the 
sick animals in some form or other. In all probability 
they are ultra-microscopic — too small to be si'cn with our 
present instruments. This is borne out by the fact that 
they are able to pass through the pores of porcelaim 
filters, which keep back the smallest micro-organism.s w(» 
are able to recognise. 

The first of the second group of diseases is Rinderpest, 
which has overrun and devastated South Africa within 
the last ten years. 

Rinderpest has been known from time immeniorial in 
Europe and Central Asia, and is an ex('eedingly fatal 
disease, killing 90 to 100 per cent, of the cattle attacked. 

The recent epidemic, according to some, originat<‘d in 
the Nile provinces, and slowly crept southwards, rea(‘hiag 
the Transvaal in i8()(), after a journey la.sling some fiftc^en' 
years. Great efforts won*, mathf to opj)os(‘ its ptts.sage, 
but nothing seemed to avail. In parts of tin* country 
where there were few or no entile the epid<mnc spr(‘nd 

by means of the wild animals- particularly the buffalo 

which have been exlcrminatcd in many places. 

Ten years ago the symptoms and contagious nature of 
this disease were well known, but nothing was known as 
to methods of prevention, and it is to tlu^ inv(‘stigation of 
this epidemic in South Africa that th<5 discovery of prac- 
tical methods of immuni.sing cattle, and in this way of 
stamping out the disease, is due. 

As soon as it was apparent that the epidemic was sjiread- 
ing into South Africa, all the Colonie.s made strenuous 
efforts to combat it. The Transvaal Governnumt invoked 
the aid of the Pasteur Institute, and Messrs. Bordet and 
Danysz were sent out to dis<‘over some nudhod of pr(i- 
vention. They worked near Pretoria, and were a.s.shstod 
by Dr. Theiler,^ then the Principal Veterinary Surgeon, 
Before they arrived on the scene the Natal Government 
had dispatched Mr, Watkin.s-Pitchford, their Priiu'ipal 
Veterinary Surgeon, to the Transvaal, where he also at 
first had Dr.^ Theiler as his colleague, and where he did 
some good pioneer work in the .serum t:herapeuti<\s of the 
disease. In the Cape Colony Dr. TTutcheon, the Principal 
Veterinary Surgeon, and Dr. , Edington, the Government 
bacteriologist, were no less active. It is, however, to 
Prof. Robert Koch, of Berlin, that the lionour is un- 
doubtedly due of first publishing a practic.al method of 
inimunising cattle against Rinderpestt. lie arrived at 
Kimberley on December 5, 1896, and in the incredibly 
short space of tiriic of two months was able to report two 
methods of immunising, viz. by the injection of Rinder- 
I pest bile, and, secondly, by the injection of serum from 
immune animals.^ I have always thought that the dis- 
I coVery that the injection of bile taken from an animal 
I dead of Rinderpest rendered cattle immune was particularly 
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bnlhant. Up to that time no one had dreamt that bile 
could possess such a quality. It is true that both Trans- 
vaal and Orans^c Free State Boei's are said to have used 

mixture of bile and blood from dead animals before 
Koch's res<iarchos, and also that Semmer in 1893 showed 
that serum mij^ht bo used for protective purposes ; but still 
to Koc'h is cliKt the credit of making these processes prac- 
tical. Aft<;r he left South Africa his work was continued 
by Kollo and I'lirncr, who greatly improved the methods ; 
and it is to tlunn, and to the other workers mentioned 
alxwe, that we. owe the fact that Rinderpest has now lost 
its terrors. 

In the last recrudescence of this disease in the Trans- 
vaal, ^ in 1904, Mr. Stewart Stockman, the Principal 
Veterinary Surgeon, and Dr. Theiler, thanks to the ex- 
perience and knowledge gained during the last ten years, 
were enabled to stamp out the disease rapidly and com- 
pletely. It is to them also that we owe our knowledge 
of the dangers of the intensive method of inoculation, 
much used in the past and due to Kolle and Turner, and 
the introduction of the fighting against the plague by the 
inoculation of the healthy cattle by injections of immune 
serum alone. 

In the Tsetse-fly Disease our advance in knowledge has . 
been in regard to the causation of the disease, and not 
in its prevention ; it is quite otherwise with Rinderpest. 
The contagion or cause of Rinderpest is absolutely un- 
known. Wo know it exists in the blood, nasal, mucous, 
and other secretions of the sick animal, as all these are 
infective, but no one has seen it. The smallest quantity 
of blood will give the disease if injected under the skin 
of a lus'ilthy animal. We also know that the contagium 
is not very resistant. Blood soon loses its virulence after 
it leaves the body, and the effect of drying or the addition 
of chemical preservatives, such as glycerin, act also 
injuriously to the contagium, whatever it may be. It 
evidently belongs to the ultra-visible sort of niicro- 
organism.s, a.s it is said to pass through a porcelain filter. 

How the contagium passes from the sick to the healthy 
is assunurl to be by contact. No experiments have, so far 
as I am awani, been made as to whether it is conveyed 
by insects as well ; but,, as Prof. John MacFadyoan says, 
as it spreads in all countries and climates and seasons, 
and the contagium is easily carried on the persons or 
<'lo(he.s of human b(dng.s, it is improbable that insects have 
Jinything to do with it. 

it is in the methods of protective inoculation that the 
gr<‘at advance ha.s been made in our knowledge of this 
<liscas(‘. 'I'(‘n years ago no means wore available to stay 
llie progi'CHH cd' this plague; now it has lost its terrors. 
As soon as it appears it can be immediately attacked and 
stainp(‘d out. 'bhis is done by rendering the surrounding 
<',all:le iumuiiK^ to th<j disease by injecting immune serum. 
'Phis serum is prepared by taking immune cattle and hyper- 
iinmuiii.s'ing them by the injection of large quantities of 
virulent blood, so as to make their blood serum as anti- 
toxic a.s pos'sible. If there arc no immune cattle at hand, 
cattle can be immunised by Koch's bile injection method 
and then hyper-immunised ; but, of course, in practice — 
for example, , here in the Transvaal— large quantities of 
imniune serum are kept ready for emergencies, and a 
luM‘d of immune cattle kept up for the supply of the serum. 
1'his St'itisfactory state of affairs, so far as this disease 
is concerned, is, of course, the outcome of an immense 
amount of thought and experiment, and I have already 
mentioned the chief scientific men to whom this country 
owe.*? this great boon. 

Different me.thods of immunising have been tried during 
these y<!ars. Up to 1903 the prevailing cu.stom was to 
use what was known as the virulent-blood and serum 
m<‘,thod. That is to say, immune scrum and virulent 
blood were injected at the .same time, in order that the 
animal might pass through a modified attack of the 
disease. Since 1903, however, in the Transvaal this 
method has been stopped, and the “ serum alone method 
introduced. This method is based on the fact that the 
virus of Rinderpest does not retain its infective property 
outside the body for more than a day or two ; that it dies 
out in the animal, as a rule, in fourteen days, but in 
chronic cases only after- thirty days, and that therefore 
the healthy cattle in an ^ affected herd must be prbfected 

NO. 1872, VOL, 72] 


501 


for this length of time. Now “ serum alone *’ only pro- 
tects for about ten days, and therefore the cattle must be 
inoculated three times at intervals of ten days. The doses 
of serum must also be large — from 50 c.c. to 200 c.c. — 
so that this method of stamping out Rinderpest, although 
quite efficacious, entails a good deal of labour. It iS" 
necessary, then, to spare no expense in making the 
Veterinary Department efficient, and any cheese-paring 
legislation in this direction may be disastrous. 

II. Horsc-sicJzness, 

The next stock plague I would bring before your notice 
is Horse-sickness. This is a disease which only affects 
equines — the hope, mule, and rarely the donkey. It is 
a very fatal disease, carrying off thousands of horses 
every year. It is one of the most important diseases in 
South Africa, and, if it could be coped with, would enable 
the Transvaal to become one of the best horse-breeding 
countries in the world. At present it is dangerous for 
anyone in Natal and many parts of the Transvaal to 
possess a valuable horse, the chances of losing it by Horse- 
sickness being so great. 

In 1895, when I went to the north of Zululand with 
the Ingwavuma Expedition, we lost all our horses with 
this disease. We started with a hundred horses, and had 
to march back on foot, every horse having died. 

Ten years ago, when I arrived in South Africa, our 
knowledge of this disease was confined to the disease 
itself ; nothing was known as to its causation or pre- 
vention. Credit is due to Dr. Edington for having 
accurately described the lesions and shown its ready in- 
oculability, ^ period of incubation, &c. He, however, fell 
into the mistake of attributing its causation to a species 
of mould fungus. 

Etiology : Geographical Distribution. — Horse-sickness is 
widely distributed throughout Africa. It is common in 
Natal, Zululand, the greater part of the Transvaal, 
Rhodesia, Bechuanaland, and Portuguese East Africa. In 
Cape Colony it occurs in epidemics, with intervals of ten 
to twenty years. It is undoubtedly a disease which prevails 
chiefly in low-lying localities and valleys, and is but rarely 
met with in elevated exposed positions. It, however, is 
met with now and then in river valleys up to an elevation 
of some thousands of feet. Season has also a remarkable 
influence on its development, being exceedingly common 
in summer and disappearing on the appearance of the 
first frosts of winter. 

Ten years ago various theories were held as to the 
cause of this disease. Some people thought that it was 
due to eating poisonous herbs ; others, to some peculiarity 
or state of the night atmosphere; others, to eating grass 
covered with dew; and still others, to the eating of the 
spiders' webs which may be seen on the grass .in the 
morning. It was known at that time not to be con-, 
tagious in the ordinary sense of that term ; that is to say, 
a horse could be stabled alongside a case, of Horse-sickness 
without incurring the disease, or a liorse might be placed 
without danger in the same stall in which a horse had 
recently died of Horsc-sickness. 

Nature of the Disease. — A horse which has been exposed 
to infection shows no signs of the disease for about a 
week. Its temperature then goes up rapidly, and it dies 
after four or five days’ illness. Very often the horse 
appears perfectly well until within a few hours of death.' 
For example, my horse was the last one. to die on the 
Ingwavuma . Expedition. On the day of his death I rode 
him until noon without noticing anything amiss. He 
then became rather dull in his movements, and I handed 
him over to the groom to lead. He died that evening 
. immediately after we got into camp. It is, therefore, a 
very rapidly fatal disease, and almost every horse which 
is attacked by it, succumbs. I have never- seen a case of 
Horse-sickness which had been brought on by artificial 
inoculation recover. But there can be no doubt that a 
small percentage of horses infected naturally do recover, 
; and these recovered horses are, more or less, immune in 
future to the disease. There is no necessity for me to 
describe the symptoms of this well-known disease, as 
everyone who has to do^ with horses in South* Africa is 
perfectly familiar with it, and everyone has seen dead 
, horses with the characteristic mass of white foam, issuing 
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from their nostrils, due to the effusion of the liquid part 
of the blood into the lungs and trachea. 

Nature of the Virus which causes this Disease . — ^There 
can be no doubt that this disease, like the Tsetse-fly 
Disease, is caused by some form of blood parasite, A 
ssnall quantity of fluid taken from any part of a horse 
suffering from Horse-sickness is capable of giving rise 
to the disease if injected under the skin of a healthy 
horse. For example : the thousandth part of a drop of 
blood from a sick horse will, in many cases, give rise 
to the disease if injected under the skin of a healthy horse. 

It must be admitted, however, that some horses require 
a larger dose than others, but it may be said that no 
horse has yet been found to withstand more than a com- 
paratively small quantity of infective blood thrown under . 
the skin. Now, although every drop of blood must contain 
many of the organisms of this disease, yet the most 
careful examination of such blood under the highest 
^ powers of the microscope reveals nothing. Again, if we 
filter Horse-sickness blood through a porcelain filter — a | 
filter which is capable of keeping back all the known 
visible micro-organisms — the filtrate is found to be 
virulent. It is evident, then, that we are here dealing 

with a blood parasite so small in size as to be absolutely 
invisible to the highest powers of the microscope, and 
also so minute as to readily pass through the pores of a 
Chamberland filter. What the nature of this parasite is 
one cannot tell. It behaves in many curious ways. For 
example, Horse-sickness blood which is simply dried and 
pounded into powder is found to be perfectly inert. On 
the other hand, blood kept in the moist condition remains 
virulent and capable of giving rise to the disease for 
years. Or, again, the germ of Horse-sickness is so 
resistant to external agencies that if, as described by 

MacFadyean, a part of the liver of a horse dead from 
Horse-sickness be buried in the ground and subjected to 
putrefaction, it is found that the liver tissue retains its 
infectivity for months. Although a very small quantity 
of blood introduced under the skin of a horse will almost 
certainly give rise to the disease, it is quite different if 
the blood is introduced into the stomach. In the latter 
case a small quantity of blood has no effect, and the 
horse requires to be drenched with a pint or more before 
the disease can be given in this way. 

The question now arises as to how horses are infected 
by this disease in Nature. On account of the small 

quantity of blood which will give rise to the disease if 

'^’ injected under the skin, and the large quantity required 
before the disease can be conveyed through the stomach, 
for a long time it has been supposed that it must be 
conveyed from sick to healthy horses by means of some 
biting insect. Experiments have been made within the 
last few years by Watkins-Pitchford and others in order 
to clear up this aspect of the question. Horses have been 
placed in fly-proof shelters in exceedingly unhealthy places, 
and it was found that in no case did any of these pro- 
tected horses incur the disease j whereas horses allowed 
to feed in the same place, but without any shelter, soon 
succumbed to the disease. But, up to the present, so far 
as I am aware, the particular biting fly, mosquito, or 
other insect which is the carrier of this disease has not 
been discovered, and there can be no doubt that one of 
the most important facts to make out in the etiology of 
this disease is the discovery of the particular insect which 
conveys the disease from the sick to the healthy: By 
this discovery a flood of light may be thrown on the 
causation of the disease, and some means discovered of 
combating the disease through the insect, as has been 
successful in some instances in regard to the case of 
human malaria. 

Prof. MacFadyean also suggests that experiments are 
needed to show what is the reservoir” of the virus. 

Prevention , — Although we have been unfortunate up to 
the present in not being able to make out the exact nature 
of the parasitic cause of this disease, or to discover the 
exact insect which carries it, a large amount of patient 
persevering work has been done within the last ten 
years in regard to its prevention by protective inocula- 
tion. 

In this important work Bordet, Edington, Koch, Theiler, 
Watkins-Pitchford, and others have laboured for many 
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years, and, according to recent reports, with soiik! nK'.'isun- 

of success. , , , 1 • , * 

Dr. Edington, for example, who has been working at 
this problem for several years, reports that Htwarl-waUu' 
is identical with Horsc-sickniiss, and that by inoi'ulaling 
mules with Heart-water blood he has been nhW to salt 
them against Horse-sickness. Me says thal experiments 
testing this vaccine show it to b(^ an ideal oni‘. It gives 
a high protection to the animals inoculat<x(. Us k(M‘ping 
powers are excellent. No animal has <liixl as (be result 
of this inoculation nor has any dangerous symptom Ixam 
produced. He states that he is not in a position to supply 
a vaccine for Horse-sickness In horses, btil has every hope 
of attaining this successful end very shortly. 

We must congratulate Dr. Edington on his n^sults, and 
trust that this method of conferring immunity may prove 
itself to be successful when put to praelical use. For my 
part, I am somewhat sceptical of Dr. JCdington’s methods 
of immunising against Uorsc-sickm^ss. I, am sun‘ h(‘ will 
forgive my expression of scepticism wlum I recall to his 
memory the various methods he has aln'ady hroughi for- 
ward, just as optimistically, which hav(‘, all Immui tried 
and found wanting. 

Dr. Koch has lately recommemded a method^ (>l 
immunisation against Horse-sickness, Iliis is tht^ artiruaal 
establishment of an active immunity in Husc(q)til.)le animals 
by gradually increased doses of virulent blood, alternated 
in the early stages of treatment with the inji^ction of 
serum prepared from the blood of highly tortili(*cI salted 
horses. Mr. Gray reports that the experiments id neatly 
conducted on these lines show that the 
down by Koch requires important modification be.fon* th(^ 
process of establishing immunity against Horse-sickiK'Ss 
can be of any practical use. 

Mr. Watkins-Pitchford in Natal is also hopjdul of 
succeeding in producing immunity against Horse-sick mi.ss. 

Dr. Theiler, too, reports that he has_ succcicded in pro- 
ducing a serum which can be utilised in connection with 
virulent blood to confer active immunity. He informs me 
that his method is a subcutaneous injection of serum 
and an intra-jugular injection of virus carried out simul- 
taneously. The death rate in mules, from the effect of 
the inoculation, ho states to bo about 5 per c<uit. It is 
higher in horses, but h<‘ expects shortly to aitain th<‘ same 
result in them. During the last Uorse-Hii'lcness season 
he exposed 200 immunised mules to natural infeclion in 
various parts of the country. Of thal luimtxu’ only tme 
died with symptoms of llorse-sickiH'ss. As Dr, 'I'heiler 
is himself communicating his method in detail to the- 
Association, 1 need not enter more fully into it. 

The man who di.scov(^rs a pra(‘tical mt‘thod of dealing 
with Horse-si ckne.ss will be one of the greate.st bemdaetors 
of this country. There has always been a tradition that 
a large money reward is awaiting this discovi^ry, I do 
not know whether this is well founded or not, but t'eriaiiily 
such a work would well deserve the highest possible n'- 
ward. The best reward is to give the succi^ssful investi- 
gator more opportunity and more assistance in pursuing 
his beneficent work, d'hc reward given by the I'nuich 
people to. Pasteur was the Pasteur Institute'; by the 
German Government to Koch, the Imperial Hygiimic 
Institution. 

Catarrhal Fever of Sheep : Uluc Tongue. 

This disease was first described by Hutchcon, the (Ihief 
Veterinary Surgeon of Cape Colony.^ II; is very similar 
in many respects to Horse-Kickn(i.ss. Both these clis<‘as(‘s 
occur , most often in low-lying, damp siUialions, such as 
river valleys and the coast plain, 'rhey also o<‘cur at the 
same time of the year; that is, from January to April. 
Blue Tongue, like Horse-sickness, is probably carrit'd from 
the sick to the healthy by means of some night-f(*eding 
insect. At the same time the diseases are not identical, 
since the inoculation of Horsc-slckness blood into a sheep 
does not. give rise to Blue Tongue, nor the blood of the 
sheep injected into the horse give rise to Horse-sickness. 

To Mr. Spreuill, Government Veterinary Surgeon in 

1 It is- to Mr. Hutcheon that South Africa owes its knowledge of many 
stock diseases. For the last twenty-five years he has laboured with the 
utmost earnestness in Cape Colony, often under trying conditions, and hU 
description of the various diseases formed the basis 01 all the modern work 
done on the subject. i 
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Cape Colony, acting under the advice of Hutcheon, is 
due the credit of proving that a preventive serum could 
be prepared capable of immunising sheep against this 
disease. Dr. Theiler informs me he has repeated Mr. 
Spreuill’s experiments, and they hope to introduce this 
metho'-'' of inoculation at an early date. 

Hcart’-vuater of Cattle, Goats, and Sheep, 

'J'his disease was also first clearly described by Mr. 
Hutcheon. It occurs in the Transvaal, Natal, and Cape 
Colony, and is responsible for much of the yearly loss 
among the cattle, sheep, and goats. 

Like the last disease — Blue Tongue — it resembles Horse- 
sickness in many ways, and, in fact, has been described 
by Dr. Edington as being identical with it. Like Horse- 
sickness, it is a blood disease with an invisible pai*asite, 
so that blood injected under the skin of susceptible animals 
gives rise to the disease. One difference between the 
parasites of the two diseases is, that whereas that of 
Horse-sickness is contained in the fluid of the blood, that 
of Heart-water is probably restricted to Ihe red blood 
corpuscles. The serum separated from the blood is in- 
capable of giving rise to the disease, and the straw- 
coloured pericardial fluid, when injected into susceptible 
animals, fails to give rise to any symptoms of the disease. 
Horse-sickness blood filtered through a porcelain filter is 
still infective ; the opposite holds good up to the present 
with Heart-water. Horse-sickness blood can be kept for 
years without losing its vii'ulence ; Heart-water blood loses 
it in forty-eight hours. 

Heart-water has a peculiar distribution, being restricted 
to the certain tracts of country with a warm, moist 
climate. It is known to farmers that if they remove their 
flocks to the high veld the disease dies out. 

To Lounsbury is due the credit of explaining these facts. 
He found that the disease is carried from sick to healthy 
animals by means of the bont tick, Amhlyomma^ hehraeum. 
This tick leaves its host between each moulting, and a 
larva which sucks the blood of an infected animal is 
capable of giving rise to the disease in a .susceptible animal 
either as a nympha or imago. The distribution of this 
tick corresponds to the distribution of the disease. If 
this tick could be killed off, the disease would disappear 
from the country. This could doubtless be done on in- 
dividual farms by long-continued dipping ; but in the 
meantime son^e method of immunisation might be devised. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

The next session at the South-Eastern Agricultural 
College, Wyc, will commence on Monday, October 2, when 
an address will be given by Prof. Marshall Ward, F.R.S, 

The new session of King’s College will be opened on 
October 3, when an address will be delivered by Prof, 
Clifford Allbutt, F.R.S., on Medical Education in 
London.” On October 4 an inaugural lecture will be given 
by Prof. Arthur Dendy on “ The Study of Zoology.” 

The inquiry into the general conditions of the home 
life of the Berlin brass-workers, their education and trade 
conaitions, which the small party of Birmingham delegates 
carried out last April, is embodied in an interesting and 
entertaining manner in a report recently issued — ” The 
Brass-workers of Berlin and of Birmingham,” by 
Messrs. R. H. Best, W. J. Davies, and C. Perks 
(P. S. King and Son, price i,?.). 'I'he sensible inferences 
and criticisms contained in the report are ample evidences 
of close and accurate observation. The net practical con- 
clusion of the inquiry seems to be that so long as the 
Birmingham brass-worker confines himself to the repro- 
duction of a number of plain models, his work, especially 
his polished brass-work, is excellent, both in price and in 
finish ; but the Berlin training schools have produced 
a class of artisans with artistic talent, who find ready 
employment and are of great assistance to the employers. 
... A proper apprenticeship to his trade has fitted him 
(the Berlin brass-worker) and placed him in a position to 
> supply the internal construction of intricate work without 
. every minute detail being put down for him on paper. 
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In the bi'onzing and treatment of the finish a greater 
freedom is apparent and a greater variety and novelty”; 
in fact, ” they lead the way, we follow. . . The moral 
is obvious ; indeed, in the further discussion of this point 
we find what is undoubtedly the most generally applicable 
and valuable criticism in the whole report: — Jt is on* 
the intellectual side that Birmingham requires to adapt 
itself to changed conditions : not to cheapening its wares 
but to getting more conception into them.” 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, April 13. — “The Amplitude of the Mini- 
mum Audible Impulsive Sound.” By Dr. P. E. Shaw. 

In a previous paper (Phil. Mag., December, 1900) the 
author found this quantity by direct measurement, and 
Rayleigh, Franke, Toepler, and Boltzmann have investi- 
gated the minimum audible for continuous sound. In each 
of the above researches the micrometer was not sensitive 
enough actually to measure the least audible amplitude ; 
the relation of current to amplitude was determined for 
relatively large amplitudes, and separate measurements 
were made of the current which gives the least audible 
sound. Extrapolation then gives the amplitude in question. 

The present paper shows how the amplitude can be 
measured directly without extrapolation ; it is even 
possible, as shown in the tables, to measure movements 
the amplitude of which is too small to be audible. The 
instrument is the improved electric micrometer described 
at the Royal Society (see p. 495), which is capable of 
showing a movement of 0*4 fi/i. 

There arc two distinct parts in the determination : — 
(i) Observe the position of the diaphragm of a telephone 
when at rest, by making electric contact; draw away the 
measuring point of the micrometer and pass a steady 
current through the telephone so as to move the diaphragm 
to a new position of rest. Now move up the measuring 
point to the diaphragm, watching the micrometer screw 
and listening to the contact. Thus measure the move- 
ment of the diaphragm due to a set of steady currents 
down to such small ones as cause imperceptible motion. 
Plot the relation between movement and current. 

(2) Apply the ear to the telephone and pass through it 
the .same set of currents as before. For each current, 
except the smallest, a sound is hoard when the current is 
stopped. We thus learn the relation of current to audi- 
bility. 

The curve above at once gives the relation of amplitude 
to audibility. The sound is impulsive, for the diaphragm 
is released from a position of strain, vibrates under great 
damping, and soon comes to rest. 

Both right and left ear of the author were used. He 
found, averaging results, 07 fAfi as result for the right 
ear, and 0*9 fi/a for the left. 

The fundamental of the diaphragm when clamped hard 
to the case was found by testing it against tuning forks 
to have frequency about 580. 

The following table of amplitudes is given : — 


A B 

Just audible 07 jj/i 0*14 ix/jt 

Tust romforlablv loud 50 /tta 70 fi/a 

Ju^t uncomfortably loud , rooo fxfi. 200 fifx 

Just overpowering ... 5000 .. looo ftyu 


The word just ” here implies in each case the lower 
limit. The amplitude of the diaphragm must not be con- 
fused with that of the air which it vibrates. Lord 
Rayleigh obtained the relation between thcvse amplitudes 
to be roughly 5 to i. 

Column A gives numbers actually found in the tele- 
phone, and using Rayleigh’s factor we obtain column B 
for the corresponding amplitude of the air. 

It should be observed that 0-14 fip. is the smallest audible 
amplitude for an expectant ear when the conditions as to 
silence are exceptionally favourable ; yet 10 iifi is the 
amplitude for the smallest audible sound in air, about 
which the ear can be quite sure when the conditions are 
normally favourable, and the ear not listening for the 
sound. 

From the results found the author calculates the ampli- 
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tudes near the source of various great sounds, e.g. thunder, 
■cannon firing, and volcanic explosions. He gives reasons 
for supposing that in rough terms these are not more than 
1/12 mm., 1/4 mm., 1/200 mm. respectively. The volcanic 
•sounds are carried to very great distances ; but the sound 
'’’source is very large in extent, and the amplitude at the 
•source therefore may not be very great. 

June 16, — The Absorption Spectrum and Fluorescence 
of Mercury Vapour.” By W. N. Hartleys F.R.S. 

The author having undertaken the investigation of the 
absorption spectra of metals in a state of vapour, the first 
substance examined was mercury. It was volatilised in a 
flask of Heraeus’s quartz glass, with a side tube to the 
neck from which the metal may be distilled and con- 
densed. The rays from a condensed spark were passed 
through the flask and on to a cylindrical condensing lens 
of quartz which focused the rays on to the slit of a quartz 
spectrograph. 

The Absorption Spectrum. — ^The whole rays were trans- 
mitted from the red to a point in the ultra-violet where 
there is a tin line at A. 2571-67. From there to A 2526-8 
there is a very sharply defined and intense absorption band, 
somewhat degraded on the side towards the red, beyond 
that the rays are transmitted with full intensity to a wave- 
length about 2000. 

The Fluorescence. — ^When the mercury was boiling 
briskly the whole side of the flask nearest to the spark 
was lighted up with a green fluorescence ; this penetrated 
about . one-third of the space within the flask, and lighted 
up the interior. The quartz glass itself was not fluorescent 
in the slightest degree. Solutions of mercuric chloride 
showed no absorption band. 

The absorption band in the vapdur of mercury belongs 
to the vapour, and is accompanied by strong fluorescence 
between a certain maximum and minimum of temperature 
lying very near to the boiling point. It is a question still 
undecided whether the rays absorbed by mercury vapour, 
as shown by the band measured, reappear with a lowered 
refrangibihty as yellowish-green light in accordance with 
the law of Stokes. 

New South Wales, 

^ Society, June 7. — Mr. H. A. Lenehan, president, 

^ chair On the so-called gold-coated teeth in sheep : 
Prof. A. Livers id£:e. Paragraphs in some of the London 
and bydney newspapers have stated that gold-coated teeth 
have been found in Australian sheep. The author recently 
received the lower half of a sheep's jawbone from Dubbo, 
the teeth of which are more or lesiS completely incrusted 
with a yellow metallic substance, but more like iron 
pyrites (marcassite) or 'brass than gold. The deposit is 
about 1/32 of an inch, or less than x mm. in thickness, 
under a half-mch objective it is seen to be made up of 
tnm translucent layers, but there is no recognisable organic 
structure. The metallic lustre is due to the way in which 
the light is reflected from the surface of the superimposed 
hims. The scale partly dissolves in dilute adds. The 
residue consists of filmy organic matter, still possessing a 
metallic sheen, although white in colour instead of yellow 
I he chemical examination shows that the incrustation on, 
is merely a. tartar-like deposit, made up principally 
of calcium phosphate and organic matter. 

July I,—- Mr. ,H. A Lenehan, president, in the chair.— - 
Observation on the illustrations of the Banks and Solander 
plants: J. H. Maiden* 

Paris, 

Acad«ny of Sciences^ September 4.-M. Troost in the 
insoluble alkaline substances 
fom^ by humic^ substances of organic origin, and their 
ydlfi m plant physiology and in agriculture: M. Berthelot. 
The , experiments, were made with fresh and old specimens 
of humic ac^ prepared, from sugar, with dead leaves and 
With soil. TJe substances extracted by maceration * wifh 
water and bj distillation with water Tn presence of 
potassium and . calcium salts were analysed.— ?rhe ecliose 
In fl ■^“Sust 30 observed at Paris : M. Loewy 

caused by cloud, the nartlal 
eclipse was observed at Paris under good 3 itioL'^ Th! 

toes of flrst and second ■ contacts^erc °ob;toed, S 
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numerous photographs wore laken. — Actinoinclric measurt'- 
ments carried out during the eclipse of August 30: J, 
Violle. The observations at Trappe.s, Bordeaux, and on 
the Pic du Midi were spoilt by the weather, but satisfac- 
tory results, details of which will bo communicated later, 
wore obtained at Bagni'in's and Sfax.— On the existence 
in certain goostiberry tre(^s of a coniimund furnishing 
hydrocyanic acid : L. Guig^nard. In (h(i cas(i of the 

common red gooseberry, hydrocyanic acid has b(M.‘n obtained 
from the leaves at all stages of their growth, but is absent 
from the fruit. The loaves of .sevtn'al other siiccies havi* 
been examined for prussic add with negative n'Hults, — 
On the glycuronic acid of the blood ; R. Lupine and M. 
Boulud. — ^'Phe secretary read ttdegrams from various 
observers relating to the solar eclipse of August 30, from 
which it would appear that satisfactory observations were 
obtained at Alcasebre, Sfax, Guelma, and Philippeville, 
clouds interfering at Cistiorna, Burgos, Tortosa, and 
Alcald de Chisbert. — Observation of th<‘ (idipso of 
August 30 at Alcald de Chisbert (Spain) : Marcel Moye. 
The brilliant corona was the most mark<‘.d feature of the ' 
eclipse.— On the same: R. Mailhat* Remarks on some 
photographs laken at Paris.— On the envelopes of sphere, s 
of which the two sheets correspond with con.servalion of 
the angles: A. Demoulin.— On the importance of the 
effect of irradiation in spectrophotograpliy : Adriim 
Gu^bhard.— The constitution of the copper aluminium 
alloys : L6on Guillot. — On the origin of lactose. "J'he 
effects of injection of glucose into feniales during lactation • 
geology of the southern Carpathians * 
U. M. Murjgroci*— Ihe influence of the solar eclipse of 
August 30 on the earth’s magnetic field at Paris : Th 
Moureaux, The oscillations observed during the cctipi?^ 
were much greater than the regular diurnal variations.— 
On the polarisation of the sky during the edips(^ of the 
sun : M. Piltschilcofr. ^ 1 * 
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THii EVOLUTION OF MATTER. 

UEvolation dc La Maticrc. By Dr. Gustave Le Bon. 
Pp. 3<S9. (Paris: Flamniarion, ,1905.) Price 3.50 
francs. 

D r. GUSTAVE LE BON has written many books. 

Some twenty volumes, besides papers in current 
scientific periodical literature, have ivssucd from liis 
pen. I-iistory, travels, tobacco-smoke, anthropology, 
horsemanship, and psychology have in turn attracted 
his sympathetic interest. 

The work before us sets forth Dr. Le Bon's theories 
of ’matter and energy, and contains, in a small-print 
appendix, an abstract of the experimental evidence 
on which he is content to rest those theories. 

According to the author, matUT itself is imindy 
a form of energy — probably vortex energy in the 
luminiferous tether. Matter disintegrates — spon- 
taneously in radio-activ'c substances, but also under 
the influence of certain agencies such as heat or 
chemical action, which are compared with the spark 
that fires a barrel of gunpowder. After giving rise 
to ** Ics produits dc la dcmatdrialisation de la mati^rc : 
ions, Electrons, rayons cathodiques, &c.,” all things 
finally pass into “ I’dldmcnt immatdricl de Punivens : 
P^therA* By the dissociation of matter, energy is 
transformed, and e’est de Pdncrgic intra-atomique 
libdrde par la ddmatdrialisation de la matiilirc que 
ddrivent la plupart des forces de Punivers.’^ 

The chief experimental evidence on which Dr. 
Le Bon relies may be grouped under tw’o heads 
(x) the emission of negatively electrified particles by 
metals when incandescent and when subjected to the 
action of ultra-violet light; (2) the slight radio-activity 
which may be detected in ordinary materials. 

The emission of negative corpuscles from metals 
under the influence of heat and light undoubtedly 
occurs, though it is not to the author’s speculative 
opinions that we owe the experimental demonstration 
of the fact. As a speculative hypothesis, the idea that 
the corpuscles are emitted during the disintegration 
of the atoms of the metal is perhaps worth bearing 
in mind. But, on a review of the evidence known at 
present, it seems unlikely that the removal of these 
slow-moving negative corpuscles results in the in- 
stability of the atom from which they are derived. 
There is no evidence that an electric discharge 
through a gas produces new elements, while the ions 
of liquids , and gases, which result from the removal 
of the corpuscle, again yield the original atom when 
neutralised. Such processes are to be distinguished 
sharply from the irreversible changes which occur in 
true • radio-activity, when bodies of atomic mass 
(a rays) or fast-moving corpuscles (i 3 rays) are pro- 
jected. In this case, new chemical substances always 
appear, and the process seems to be unaffected by 
heat, light, or any other physical or chemical agency. 
This essential distinction is. not noticed by Dr. 
Le Bon, who assumes that the production of a cor- 
puscle is itself a- proof of atomic disintegration. 

The author claims that he was the 'first to • show 
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that radio-activity is a universal phenomenon, not 
confined to a few substances : — 

“ Mon premier memoire sur la radio-activite de 
tous Ics corps sous Faction de la lumi^rc a paru dans 
la Revue Scicniifiqiie de mai 1897. Celui sur la*^ 
radio-activite par los actions chimiques a 4 td public 
en avril tqoo. Celui montrant la radio-activite 
spontan( 5 e des corps ordinaires a paru — toujours dans 
la m6me revue — en novembre 1902. Les premieres 
experiences par lesquelles les physiciens aient cherche 
k prouvor que la radio-activitd pouvait s ’observer avec 
des^ corps aiitres que I’uranium, le thorium et le 
radium n’ont 6t6 publides par Strutt, McLennan, 
Burton, &c., quo de juin k aout 1903.” 

We may first notice that Dr. Le Bon classes the 
effects of light under the head of radio-activity. This, 
it may be argued, is a matter of definition, and the 
author is at liberty to give a meaning to the word 
radio-activity different from that adopted by all other 
physicists. But it is well to point out that many 
experiments' on the electric effects of the incidence of 
light on metals had been made before the year 1897, 
notably by Elster and Gcltel between 1889 and 1895. 
Dr. Le Bon may have been the first to suggest that 
the olTects were due to the emission of particles, but 
no conclusive evidence was obtained until the experi- 
ments of J. J. Thomson and Lenard, in 1899, had 
determined the ratio of the charge to the mass, and 
identified the particles with those found in kathode 
i*ays. 

Secondly, doubt has been thrown on the emission 
of rays by substances undergoing chemical action by 
the recent experiments of Mr. N. R. Campbell, who 
has traced some, at all events, of the effects to 
secondary causes connected with the heat of reaction. 
Here Dr. Le Bon docs not seem always to separate 
clearly the ionisation which may be produced in a gas 
by contact with substances undergoing chemical 
change, and the emission of radiations, more or less 
penetrating, characteristic of true radio-activity. 

Thirdly, in examining the spontaneous radio-activity 
of ordinary materials, the author seems to under- 
estimate the effect of the minute traces of radium 
which arc now known to be distributed widely. He 
claims Prof. J. J. Thomson’s experiments on the 
emanations emitted by various natural substances and 
underground waters as a confirmation of his view that 
all matter is radio-active. Now, Thomson found that 
the rate of decay and the phenomena of excited 
activity in those emanations which he examined 
closely were about the same as those of the radium 
emanation, and his experiments should be regarded 
as an indication of the prevalence of radium rather 
than of the radio-activity of ordinary materials. It 
is true that further experiments by Thomson, Cooke, 
Campbell, Wood, and others have now made it prob- 
able that ordinary metals, at all events, are slightly 
radio-active. But, to eliminate the effects of strongly 
radio-active impurities, it is necessary to take the 
utmost precautions, both in the experiments them- 
selves and still rhore in the interpretation of the 
results. There seems little evidence that, in either 
respect, DrALe Bon recognised the necessity of such 
precautions. 

Y, 
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It will be gathered that the author takes a point 
of view which is not that of the majority of physicists 
who have investigated these subjects. Revolutionary 
opinions may prove a valuable tonic to the orthodox 
^in physics as in other matters. It is not because he 
is heterodox that we are not satisfied by Dr. Le Bon’s 
book. It is because he seems to us to fail in grasp 
of the subject, to confuse phenomena which are 
essentially different, and to be blind to evidence which 
does not support his hypotheses. 

A belief in the evolution of matter is fast becoming 
not only possible but inevitable. Dr. Le Bon has 
written readable speculations about that evolution, 
and here and there has thrown out an interesting 
idea; but the evidence on which that belief must be 
founded is not that put forward by him. His 
book calls to mind the advice offered by a famous 
Lord Chief Justice to a brother judge, that it was 
sometimes safer to give one’s conclusions without 
the reasons which had led to them. 

W. C. D. W. 


TH£; FjEROES and ICELAND. 

The Faeroes and Iceland; Studies in Island Life. 
By N. Annandale. With an appendix on the Celtic 
Pony by F. H. Marshall. Pp. vi + 238; illustrated, 
(Oxford : Clarendon Press, 1905.) Price 45. 6d. 
net. 

T he name of Mr, Nelson x\nnandale has been of 
late years so intimately associated with the 
Malay Peninsula and its zoology and ethnology that 
it comes somewhat as a surprise to find it on the title- 
page of a work dealing with such totally different 
surroundings as those of the Faeroes and Iceland. 
It appears, however, that between the years 1S96 and 
1903 the author spent several summer holidays in 
these remote islands, and contributed a scries of 
articles on his experiences to Blackwood*s Magazine 
and the Scotsman, and that it is these delightful 
articles, in a more expanded and elaborated form, 
with the omission of certain purely technical details, 
which form the basis of the work before us. 

As Mr. Annandale suggests in his opening chapter, 
most persons probably regard the Fasroes as little 
more than mere Arctic rocks, teeming with sea-birds, 
in the ocean; and they will accordingly be surprised 
to learn that, as a matter of fact, although lying 
nearly a couple of hundred miles to the north-west 
of Shetland, they enjoy a climate warmer than that 
of many parts of Scotland, while their vegetation, if 
rarely more than a few inches high, is as luxui'iant 
as the shallowness of the soil and the winter storms 
will allow. The buttercups, too, seem larger, and 
the bushes of a brighter green, than on the main- 
land. These islands have also to be regarded as 
desirable spots, for it appears that although a few 
years ago they possessed a couple of dozen police- 
men, the moral of the population has been so excel- 
lent that the services of these guardians of the peace 
were found no longer necessary, and the force has 
consequently been disbanded, A truly remarkable 
record ! 
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The first two chapters deal with the people of the 
Faeroes and their mode of life, and will l)t‘ found to 
contain a number of interesting observations on th(‘ir 
ethnography and the implomont.s of lh(^ islan<l<n*s. 
The invasion of Iceland by tlu^ Moors in (Ik*, sevt^n- 
teenth century forms (h(^ subject of a tlui’d chaph*!*, but 
perhaps the most inten^sling part of tlu* whole* I)(u>k is 
that dealing with the wond(‘rful bird-cliffs oi' tho 
Westman Islands, and the clever manner in which 
the natives capture puffins and other birds in nets. 
The fulmar appears, indeed, to be viuy valuable l,o 
the Westmaners, supplying them with both food and 
light. Other chapters deal with Iceland and its pro- 
ducts, and the insects and domesticah^d animals of 
both that island and the Ficrdes, 

Mr. Annandale deserves, indeed, our most lu'arty 
congratulations, and has succc(‘ded in producing a 
most admirable little work which may b(* perused 
with interest alik<^ by the gciKn'fll n^adxn* and by 
those who have enjoyed, or expect to cMijoy, tlu^ oppor- 
tunity of visiting tin* islands he so happily deHcrib(\s. 
Whether similar congnitulatlons should bo oxtondiid 
to Dr. Marshall for hivS share of the work we are not 
fully assured. That gentleman seems, indeed, to be 
under the impression that no one save Profs. Ewart 
and Ridgeway has written in this country on the 
origin of the horse. Otherwise he would have 
scarcely credited the former with being the first to 
regard Przewalsky’s horse as a variety of E quits 
cahalhis. Neither would ho have omitted to notice 
that an earlier name than przcwalskyl has bcKui 
suggested as referable to this animal, and also^ 
that Prof. Ewart’s E. cdlicus Is probably insoparable 
from the earlier K, hihernicus. Mor<*ov<‘r, h<^ might 
have pointed out that it is difficult to und<*rsland 
how Prof. Ridgeway’s new name of ,/L r. lihicus can 
stand for the barb, wIumi Arab horse* has lotig 
since received a tCHiinical nann^ of its own. 

' k, L. 


OUR BOOK SHELF. 

Le Systhme dcs Poids, Mesures et ]\l(>}maics dus 

Isra&lites d'apres la Bible. By B. P. Moors. Pp. 

62 + 1 plate of figures and 6 fables. (Paris: A. 

Plcnnann, 1904.) 

The first part of this work consists of an inquiry 
respecting the numerical value adopted by the 
Israelites at the time of Solomon for tho constant ^r, 
the ratio of the circumference of a circle to its 
diameter, M. Moors obtains the greater part of his 
material for this investigation from the dimensions of 
the rnoltcn sea ” in Solomon’s temple, as stated 
in I. Kings, vii., 23-26, and 11 . Chronicles, iv., 2-5. 
Those dimensions have led .some writers— notably 
Spinoza and Hoefer — to the opinion that the Israelites 
knew of no nearer approximation to ir than the whole 
number 3. The specification of the molten sea is not, 
however, sufficiently complete to determine its f?ha])c 
with any ^ degree of certainty. Some commentators 
have considered it as cylindrical^ others have followed 
Josephus in ascribing to it a hemispherical form, 
whilst Zuckermann suggests a combination of 
cylinder and parallelepiped. The author of this work, 
who is firmly of opinion that the Israelites accepted 
a value for w very close to 3*142, has found it necessary 
in support of his argument to assume that the molten 
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sea had the form of a lipped cylinder. Adopting the 
description given in I. Kings, which differs some- 
what from that of II. Chronicles, M. Moors has de- 
duced for the cubic contents of the bath, a measure of 
capacity frequently met with in the Old Testament, 
the relation 

I bath = i' (Mosaic cubU)*'. 

The remainder of the work deals with the system 
of weights, measures, and coinage in use among the 
Israelites. Carefully disclaiming any bias in ques- 
tions theological, he adopts the Bible as the chief 
authority on the subject of which he treats. The 
weights and measures mentioned in the Bible arc not, 
however, always very clearly defined, and in attempt- 
ing to combine them in a homogeneous system we 
are confronted with apparently hopeless incon- 
sistencies. Owing to this difficulty M. Moors finds 
it necessary to have recourse to materials of some- 
what incongruous character. From a si range medley 
of mid wives, manna ,and mummies, he evolves, with 
much ingenuity, a series of metric equivalents for the 
weights and measures of the Israelites. Tic claims 
that his equivalents are confirmed by all those 
passages in the Bible which contain references to 
weights and mc^asurcs. It is interesting to note that j 
his value for the length of the cubit, vi^. 443*01 milli- 
metres, agrees very closely with the valium obtained 
recently by Sir Charles Warren (17*64 inches, = 
448.05 mm.). 

It is hai-dly possible to accept the view of M. Mooi's 
that the Bible was intended inter alia as a text-book 
on mensuration. In spite of his laudable effort to 
throw light on the old Hebrew weights and measures 
they still remain dim to us. In the region of 
metrology the Israelites would indeed appear to have 
baffled the commentator, and to have buried their 
authoritative standards deeper than did ever 
plummet sound ” out of the excavator’s reach. 

So far as we have chocked the numcTical cfilcula- 
tions made by M. Moors, we have found them in- 
variably accurate. There is, however, an obvious 
misprint in the last line of his letterpress; “43*5” 
should read ** 43,500.’^ 

A Primer on Explosives. By Major A. C'ooper-Kciy, 

Edited by Captain J. H. Thompson. Pp. xii + q4. 

(London: Macmillan and Co., Ltd., 1905,) Price ix. 

This little book should prove of great value to theses 
for whose benefit it has been mainly written, viz, the 
local inspectors under the Explosives Act, and those 
dealers whose trading necessitates the handling and 
storage of explosives. 

No one can better realise the want of some little 
handbook on the subject than H.M. Inspectors, and 
'it is to meet this want that Major Cooper-Key has 
written this useful book, which, it is pointed out, is 
^'not a treatise on explosives.” The author gives a 
short description of the manufacture of the chief 
explosives, but its great value will ho, found in the 
sections devoted to special risks with each class, the 
methods of packing and storing, and a particularly 
useful chapter on the general construction and 
management of a store, the destruction of explosives, 
&c. 

It is certain that a careful study of the book by 
local inspectors will lead to a better understanding of 
the whole question of explosives and the Act 
generally, and hence to a more intelligent perform- 
ance of their responsible duties. For those traders 
and users who have the handling of these goods after 
they have left the manufactory the Book should be 
equally valuable, and it should do much to Ics.son the 
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risk of those untoward accidents which occur from 
time to generally from ignorance of the proper- 
ties of the bodies dealt with. J. S. S. B. 

d Nole-baak of Experimental MaLhematics. By C. 

Godfrey and M. Bell. P.p. 64. (London 

Edward Arnold, 1905.) Price 2S. 

'Fins book gives concise instructions for carrying out 
a nuiTib(‘r of simple quantitative experiments in 
mechanics. It is specially suited for students who- 
intend to sit for Army Entrance Examinations, but 
the excellence of the course outlined renders the book 
very serviceable for general use in schools ; the 
students get accustomed to fundamental methods of 
measurement, obtain concrete conceptions of elemen- 
tary science, and secure much data well adapted to 
serve as examples and illustrations in a course of 
practical mathematics. The experiments include 
measurements of lengths, areas, volumes, weights, 
specific gu'avitics, fluid pressures, forces, moments, 
v<ilocitics, accelerations, and many other physical 
quantities. A full and careful list is given of the 
requisiU^ apparatus and fittings, and the book will be 
of very great as.^istance to teachers in the arrange- 
ment of a thoroughly sound elementary course, of 
ex p(n*i mental science. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed hy his correspondents. Neither can he undertake 
to •return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature- 
No notice is taken of anonymotis comfntinicaiions.] 

Cause and Prevention of Dust from Autonaobiles. 
The article on the above subject in the issue of Nature 
for September ,14 (p. 485) is an important contribution to 
u subject of ^jreat interest and importance to the com- 
munity, ' but it contains a statement wi(h^ reference to 
tar-macadam which in the interests of eiij^inecrs should, 

1 think, be verified. Sp(.‘aking of “ Tarmac ” the writer 
says, “ the slag is thoroughly impregnated, so that if 
pieces are brokiin further a tarred surface is still found,” 

1 Itave examined many specimens of tar-macaclam, in- 
cluding “Tarmac.” I have never found any sign of 
pemitration of lar. X am aware that .some believe in thi.s 
alh'gcd pomdration, but it seems to be obvious that any 
mat<irial sufi'icicHUly porou.s to enable tar to saturate it 
would be totally unfit for road-making. 

That tar-macadam, and, of course, “ Tarmac,” have 
virtuo.s for motor road-making may be admitted; but this 
penetration thet^ry is not the reason, and it is a pity that 
the myth should still exist, as it tends to prevent the trial 
of other substances far more suitable for roads than furnace 
slag. 

The reason why tarred granites and similar hard stones, 
have not hitherto been found so effective is entirely a 
matter of surface adhesion. Given a suitable tar mixture, 
there is no reason why hard, non-porous stone should not 
be as efficient a.s slag. Penetration has nothing to do 
with it, J. Vincent Elsden. 

38 St. Stephen’s Gardens, Twickenham. 


In reply to Mr. Elsdcn, I agree that it is of no, use 
to hold mythical views, I think, however, that he is 
really mistaken in his views that the slag in “ Tarmac ” 
is not penetrated by the tar. Possibly it may not be 
penetrated by the most viscous constituents, but upon 
examining a broken piece of “ Tarmac ” I have found that 
the surface is distinctly darker than that of slag which 
has not been treated. The difference is very noticeable 
under the microscope, and if a bit of slag from the interior 
of a treated portion is heated the tar is readily seen, 
which fact appears to be conclusive evidence that penetra- 
tion by the tar takes place. I do not, however, suppose 
that the penetration is very uniform, as slag is not a very 
uniform material, and therefore in some parts the effect 
might not be so evident. W. R. Cooper, 

82 Victoria Street, S.W. 
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THE SOLAR PHYSICS OBSERVATORY 
ECLIPSE EXPEDITION. 

Innshruck, September 12, 

S INCE my last letter, which was dated August 26, 
I hrive'had so little time for writing that I take 
the first opportunity to record the events that followed 


It was not long, however, before many of us 
reached our camp. Rain had fallen about 4 a. in., 
and at about 6 a.m. another shower helped slill 
further to lay the dust, which had proved such a 
menace to the smooth working of the ('locks. TIk* 
])revious (woning all dark slid(\s had Ixuni ('arc'fully 
filk'd and not(‘d with their particular mak<^ of p1at<\s, 

and th('.s<‘ now W(‘re dis- 



tributed to the dirfeiTiU 
worker's. 

Kortunated}’ wc wcvv 
working in an an,*a (.en- 
closed ))y a wall, so that 
only th()S(^ who had re- 
ct'iv(‘d sp(‘('ial permission 
('ould entiu*. Neiidless to 
say, invitations w(^r<^ 
numerous, and included 
t,li(' majority of those 
who h.ad "h(dp(‘d us 
in various tiinu'tlons 
during our ])n‘[)arations. 

At lh(i tiiiK.^ of lirst 
contact, clouds near tlu^ 
r(‘gion of the sun wcr<.‘ 
very few, and w<^ 
observed this under ex- 
cellent conditions. As 
time progressed, a .^rcat 
bank of clouds was seem 
gradually working >|.s 
way along from th«f 
west, and it bcK'ame 
race between the clouds j' 
and the moment of ' 
second contact, i,i\ the 


Fig, I. — The officers of H.M.S. I'enus volunteerins for eclipse 

the last communication. Passing over August 28 
and 29, which were spent in giving the final touches 
to the various instruments, putting in the eclipse 
mirrors, and in rehearsing, we come to the eclip.se day 
itself. Turning out at 5 a.m. and scanning the sky, 
a glance showed that clear weather conditions for 
eclipse time were very doubtful. H(\'ivy black clouds 


uric on ihe quarter-deck. Ix^gilinillg of lolallly. 

The diminishing cn‘s- 
cent became smalkr and smalltr at about lh(i same 
rate as the clouds ov(‘r the sun b(‘Ciunt‘ Ihickta- and 
thicker. The clouds won I Tho‘ mom<‘nl of setxmd 
contact could not b(^ observ(‘(l I W(^ wiait , h(>w(‘V(‘r, 
through our programmcis, knowing (hat w(‘ were 
photographing nothing. V(‘nuK boi'anK* a brilliant 
obj(‘ct in the w<‘Kt sc^tai through a bn^ak. 



6-inch prismatic camera. 16-feet coionagraph tent. 'I’he tent of Lieut. Hortte ((Joiiunandfutt 

of CiarniO and myself. 

Fig. a.— Visitors being shown round the camp on the day before the eclipse. Looking west. 


were sailing majestically across the zenith, and still 
blacker ones were slowly moving nearer the horizon. 
There were, however, small breaks here and there 
where blue patches were exposed for brief intervals, 
but it seemed that the chances for a clear eclipse were 
very small. 
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Fortunately there were two currents of air at work 
in the upper regions, one coming from the south and 
the other from the west. This intermingling of 
currents was possibly the cause of the thinning of 
the clouds over thcj sun, and gave us a view of tlui 
corona- for brief intervals through, as it were, a thin 
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veil; the dearest intervals were towards the end of 
totality. The burst of sunlight from the north-west 
limb of the sun heralded the end of totality, and thus 
ended the work of the instruments and the greater 
majority of the different parties. 

We vi^rc all, however, bitterly disappointed. So 
much trouble had been taken to make evtu*ything work 
with the maximum of cfiiciency, but, alas ! with .so ■ 


the polt‘s. At the north pole there was a region dis- 
playing the beautiful rifts seen at best during 
eclipses at a minimum stage, but at the southern pole 
no sudi distinctive structure was seen. Unfortunately 
the (‘astern and western limb of th(j sun wctc shroudccl 
in thicker haze than the north and south region at 
the time that I had my long(‘st glance, ft was there- 
fore about Ihe solar poles that the longest streamers 


If - ; ' 




Mr. F. McClean. 


JJe la Rue coronafiraph 
behind the men. 


Grating 

spectrograph. 


Mr. Howard 
Payn. 


Fig. 3. — Taken after the beginning of first contact. The tents over the instruments have all been removed. The 16-feet coronagraph, witlv 

Mr, McClean and his naval stall'. 


small a result. Prismatic cameras of high disper.slve i 
power and prismatic reflectors of long focal length, | 
to say nothing of long-focus lenses for three-colour 
negatives, are not conducive to good results in a 
cloudy sky ! 

During the few monient.s that were available^ 
between the exposures of the different plates in my 
instrument I saw enough of th(.^ corona to know what 
a magnificent sight it would have been had it been 


were secui by me, and two in the south-east quadranl 
cxt<‘ndcd for at kast two solar diameters. 

'Phe eclipse being over there wms then nothing 
more to do than to collect all th(i photographic iilales* 
exposed and commenccj with the packing up of the 
instruments. Jt is onc^. thing to .set up iha instru- 
ments and anothcT to lake them down. By the even-' 
ing of th(i same’ day about 50 p(‘r cent, of packing, 
up had bet'n compftdcd. 


















I- 


Siderostat. Tube pf 64 nch Pacldug caKes supperting Cusp Three-colour camera 
prismatic camera, small camera.^ with gratings, telescope. in distance. 

Fig. 4. —The 6-inch prismatic camera, showing .staff and positions for the small grating cameras and the cusp telescope. 


seen in a cloudless sky. The enormously brilliant red 
prominence in the north-east quadrant was an un- 
doubted feature of this eclipse, and nothing like it 
was seen by me in either the 1898 or 1900 eclipses. 
From several accounts the landscape was illuminated 
by this red radiating object, and sunset effects were 
recorded by other observers. 

The corona itself was of the maximum type, 
streamers radiating in all directions even very near 
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In the cool (?) of the evening the development of 
the plates was commenced. Those which promised 
to have some kind of record on them were taken first. 
To sum up the results, now that the whole set has 
been developed, it may be said that we have been far 
more fortunate than was at first anticipated. The 
prismatic reflector worked by Mr. Butler succeeded 
in securing an excellent picture of the lower corona, 
the solar diameter being about 8| inches. The i6-feet 
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coronagraph operated by Mr. F. McClean obtained 
a fine photograph of the corona with excessively 
sharp detail and good extension. The De la Rue 
ooronagraph in charge of Lieut. Trench, R.N., was 
fortunate enough to secure three negatives, all of 
which will be very serviceable, as the focus was so 
well adjusted. Unfortunately the long exposures re- 
quired for the three-colour camera operated by Lady 
Lockyer could not be secured in consequence of clouds. 
The ’ 3|-inch Newton, mounted equatorially and 
worked by Staft-Surgeon Clift, obtained tv.'o successful 
exposures. The instrument in my charge secured four 
negatives that will prove useful, one of which dis- 
plays the green coronal ring clearer than those which 
were secured in the 1898 or 1900 eclipses, and several 
other distinct * coronal rings in addition. The spec- 
trum of the lower chromosphere at the beginning or 
end of totality was not obtained. The objective 
grating spectroscope worked by Mr. Howard Payn 
produced one out of two exposures made, and shows 
the spectrum of the larger prominences and the green 
coronal ring. 

The observers of the shadow bands gained a great 1 


Committee. Perhaps by the time that the next 
eclipse occurs we may know a little more about 
“ weather ’’ to enable observers to go to regions 
where they will not be totally or even partially clouded 
out! William J. S. Lockyer. 


imERl^A.TlO'NA'L METEOROLOGICAL 
CONFERENCE AT INNSBRUCK. 

T his international Meteorological Conference was 
opened at Innsbruck on September 9, when Dr. 
Hildebrandsson, the secretary of the International 
Meteorological Committee, read the report of the 
operations of that body on the part of M. Mascart 
(president) and himself, and explained that at the 
Southport meeting in September, 1903, Dr. Pernter’s 
proposal that a conference of the directors of meteor- 
ological services should be held at Innsbruck this 
year, similar in character to those at Munich in 1891 
and Paris in 1896, was favourably regarded and sub- 
sequently adopted. 

The vacancies^ which have occurred on the com- 
mittee from various causes have been filled by the 


Officers tent. 


Lieut. Home’s Group packing 6-inch 72- feet prismatic 

and my tent. prismatic camera. Dark room. reflector. 



amount of information as regards their size, rate of 
motion, and direction. The coronal sketchers obtained 
very concordant results, and the other parties gleaned 
much useful information, w-hich will be published 
later, as the observations have not yet been brought 
togetlier. 

By the evening of Sunday, September 3, the whole 
of the instruments, tents, dark room, and smaller 
huts were comfortably on board, and we steamed 
away to Palermo, leaving our camp as bare as we 
iound it. Two copies of each negative had been 
made and separately packed to ensure loss against 
.accident. 

With the exception of Mr. Butler, who proceeded 
to Malta in H.M.S. Venus, and of Mr. Payn, who 
remained at Palma, our party bade farewell to the 
officers and men of H.M.S, Venus who had worked 
►so hard, and whom Dame Nature had treated so 
badly. Crossing to Naples, where we left Mr. F. 
McClean, we took the train the same morning to 
Rome, and after a short rest and a little sight-seeing 
journeyed to Innsbruck, travelling through the 
Brenner Pass, to attend the meeting of the 
Solar Commission of the International Meteorological 
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appointment of Dr. Palazzo and Dr. Shaw in 
succession to Prof. Tacchini and Dr. Scott. Dr. 
Hildebrandsson was elected secretary on the retire- 
ment of Dr. Scott, who, since the creation of the 
committee, had performed this function with a zeal 
and devotion which would be most gratefully 
remembered. The following changes have also been 
made : — M. Chaves, director of the Meteorological 
Service of the Azores, was appointed in place of 
Admiral de Brito-Capello, Dr. Heilman n in succession 
to Prof, von Bezold, and M. Lancaster in succession 
to M. Snellen, 

Sir John Eliot, having ceased to be director of the 
Indian Meteorological Service, tendered his resig- 
nation as a member of the committee, but, with the 
^proval of the India Office, communicated through 
Dr. Shaw, the committee invited him to retain his 
seat,^ as representing in Europe the Meteorological 
Service of India. Thus the committee has the great 
advantage of counting among its members residing 
in Europe a man of experience and possessing a 
thorough knowledge of the meteorology of the tropics. 

According to the report pi-esented by M. Wild and 
Dr. Scott to the conference at Munich, and adopted 
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by it, the principal object of these private conferences 
of the directors of meteorological services was “ the 
discussion of concrete questions, the arrangements 
of procedure as to methods of observation and calcu- 
lation, and the organisation of common investi- 
gations.’^ Since that period several investigations 
have been organised by the subcommittees nominated 
by the international committee. 

The Munich conference nominated a committee for 
cloud observations, under the presidency of Dr. 
Hildebrandsson, whose dutj" it was to publish an 
international cloud atlas, and to organise and direct 
observations and measurements of clouds in different 
countries during a year. The cloud atlas was pub- 
lished in 1896 by MM. Hildebrandsson, Riggenbach, 
and Teisserenc de Bort. International cloud observ- 
ations and measurements were made at a great 
number of stations from May i, 1S96, to the end 
of 1897, on a plan fixed by the committee at the 
meeting at Upsala in 1S94. The publications, in 
accordance with instructions laid down by the sub- 
committee, have appeared, and the principal results 
have been published by Dr. Hildebrandsson in a re- 
port of which the first part was presented to the 
international committee at the Southport meeting, 
and the second part is now presented to the con- 
ference. The subcommittee has now completed its 
work. 

At the Paris meeting, in 1896, other subcommittees 
of a similar character were nominated, e.g. an 
aeronautical committee, with Dr. Hergesell as presi- 
dent, for the purpose of organising international 
scientific aeronautical experiments, especially simul- 
taneous balloon ascents at different stations. A 
committee was formed under the presidency of Sir 
Arthur Rucker for the purpose of international re- 
searches on terrestrial magnetism and atmospheric 
electricity. 

These subcommittees have had several meetings, 
and have organised some important investigations. 
A third subcommittee was constituted at Paris in 
1896 for the study of solar radiation. There 
have been no special meetings, but M. Violle has 
presented to each sitting of the international com- 
mittee a report of the principal researches undertaken 
in different countries. At the St. Petersburg meet- 
ing, in 1S99, the international committee appointed 
a telegraphic subcommittee, under the presidency of 
Dr. Pern ter, with the view of suggesting possible 
improvements in telegrams for weather prediction. 
Lastly, at the request of Sir Norman Lockyer and 
Dr. Shaw, the committee appointed a subcommittee 
for the study of questions relating to simultaneous 
solar and terrestrial changes, under the presidency of 
Sir Norman Lockyer, 

The reports of these subcommittees show that their 
labours have been of the greatest utility for the 
development of meteorological science. By this 
means it has been possible to organise and carry out 
successfully investigations which would have been 
otherwise impracticable. It is very desirable that all 
persons occupied with the same or analogous problems 
should meet periodically, in order to fix ideas and 
.coordinate individual efforts, without in any way 
restricting personal initiative. It may be asserted 
with satisfaction, added Dr. Hildebrandsson, that the 
meteorological conferences organised more than thirty 
years ago have materially contributed to the develop- 
ment of the science, to uniformity of views, and to 
agreement between the services of different countries. 
The constitution of the international committee con- 
tributes effectively to the maintenance of good re- 
lations, and promotes continuity in the labours of 
conferences. 

Dr, J. Hann was elected honorary president, and 
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Dr. J. M. Pernter president, of the conference. In 
the course of an address Dr. Hann said : — 

As I am not the official president, I shall take advantage 
of my privilege of passing over in silence most of the 
questions which form the programme of the present con- 
ference, and I shall devote my attention to certain problems** 
of modern meteorology in which I have a special interest, 
and the solution of which 3’our discussions will assist. 

The use of balloons and kites has brought the explor- 
ation of the upper regions of the atmosphere to a degree 
of development of which we had no idea at the time of the 
first international congresses at Leipzig and Vienna. Even 
in 1879 the condition of the question had not changed, 
when at the congress at Rome I was charged with 
elaborating plans for observations in balloons and on 
mountains. We had not then the apparatus for raising 
kites, and had no idea of the important part they were 
to play in meteorological science. It was reserved for 
Messrs. Rotch and Clayton, of Blue Hill, to obtain the 
excellent results with which we are all acquainted. 

Further, unmanned balloons were not invented, which 
since, thanks to M. Teisserenc de Bort, have furnished 
such surprising data relating to the temperature of the 
upper regions of the atmosphere. The exploration of the 
air by means of manned balloons was carried on without 
any ^regular plan, and the observations obtained, as we 
foun^d out later on, were unsuitable for scientific investi- 
gations. It was only more recently, after the older ex- 
periments by Welsh had been overlooked and forgotten, 
that Dr. Assmann produced his aspiration-thermometer, 
which is capable of giving accurate temperature observ- 
ations during balloon ascents. 

Thus I was only able to recommend observations in 
captive balloons. I directed attention to the superiority 
of such observations over those made on mountain 
summits, which were subject to the disturbing influence 
of the ground, and gave a daily range of temperature 
quite different from that observed in free air. 

But as observations in captive balloons were limited in 
several respects, I also recommended that observations 
should be made on mountains. Mountain observations, 
although subject to local influences, are of great use ,• they 
give us information that observations made in balloons 
or by means of kites cannot do, viz. the continuous 
registration of meteorological elements (especially baro- 
metric pressure) at a definite altitude, and are indispensable 
in determining the conditions of the weather in the higher 
regions of the atmosphere. 

I now come to another domain of research, which at 
the present time has attained increased importance, viz. 
the problem of weather periods and their connection and 
dependance on the activity of the sun. This is one of 
the grandest and most beautiful problems of modern 
meteorology, for the solution of which astronomers, 
physicists, and meteorologists must give mutual assistance. 
One of the services which meteorologists can render in 
furthering this important object is to obtain suitable 
observations, by means of which the cyclical variations in 
the atmosphere and their relations to solar activity may 
be unequivocally determined. 

These observations must fulfil two principal conditions ; 
they must be distributed as uniformly as possible over the 
globe in order to give sufficient data relating to the con- 
ditions of the atmosphere at fixed moments, and must 
be suitable for closely following the variations in time of 
these conditions during short as well as in very long 
periods. The meteorological observations at fixed points 
must give continuous and homogeneous series of mean 
and extreme values. 

Unfortunately, the older observations do not always 
satisfy these conditions. It often happened that the 
principal meteorological observatories, while constantly 
endeavouring to obtain more exact data, omitted at the 
same time to take steps for obtaining comparisons between 
the old and the new series of observations. .This remark 
applies above all to certain barometrical observations. 
Thermometrical observations subject to local influences, as 
well as barometrical observations affected by large, or 
unknown instrumental errors, may afford valuable means 
for determining the variations of meteorological elements, 
provided that the local influences and the corrections are 
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constant. These are even more valuable than absolutely 
accurate observations that are not homogeneous, because 
the constant errors do not affect the variations. Accord- 
ingly I have for many years urged in the Meteor ologischc 
Zeitsckrifi that we should endeavour to continue the 
*iiomogeneous series of means and extremes of the meteor- 
ological elements for as many years as possible, and 
should coflect and critically discuss the older series of 
observations. 

Considered from this point of view, the continuation 
of meteorological observations on mountains is of special 
value and most urgently to be recommended. They give 
us information about the condition of the atmosphere in 
the higher regions which are less exposed to local 
influences. 

Among the results of recent researches, no other has 
made so great an impression on me as the observations of 
the British Antarctic Expedition on the retrograde motion 
of the glaciers now going on in those regions. The re- 
nowned great ice-barrier of Janies Ross has receded thirty 
miles ; the glaciers of Victoria Land are in full retreat, 
and no longer reach the sea; while, on the other hand, the 
Arctic glaciers are receding, and travellers report the same 
thing about the glaciers of the snow-covered mountains of 
Ecuador and East Africa. 

Comparing these facts with reports and observations of 
the progressive desiccation of Africa and Central Asia, we 
are confronted with one of the greatest problems of terres- 
trial physics. This appears the more difficult of solution 
since we have similar phenomena on a smaller scale 
which we can closely observe, both as regards geographical 
and time distribution, but are unable to explain from a 
meteorological point of view. I refer to the continual 
retrograde motion of the glaciers of the Alps, which you 
have the opportunity of seeing in the vicinity of the place 
of our present nieeting. Although this phenomenon is 
proceeding in a district where one may suppose sufficient 
meteorological observations, both as to time and geo- 
graphical distribution, are available, we are still unable to 
determine with certainty a direct connection between the 
variations or periods of the meteorological elements and 
the movements of the glaciers. 

Great results are not attained suddenly, but only after 
long and carefully^ prepared efforts. You have met here, 
gentlemen, to deliberate upon the means by which we 
may solve, step by step, the most important meteorological 
problems of the present day. 

Dn Pernter proposed that a certain number of 
questions should be referred to special subcommittees 
which would present reports, with the view of 
simplifying discussions at the general meetings. Sub- 
committees were nominated for the consideration of 
(i.) an international code and comparison of the 
standard barometers of different countries; (2) new’ 
edition of the cloud atlas, and the classification of 
clouds ; (3) reduction of the barometer to sea-level, 
and questions relating to w'eather-telegraphv ; 
(4) international study of squalls. ^ r » 

A vote of thanks* was accorded to Dr. Hilde- 
brandsson for his sm'ices as secretary to the Inter- 
national Meteorological Committee, and a telegram 
was dispatched to M. Mascart, president of the com- 
mittee, expressing regret at his absence owing to 
ill-health. ^ 

An account of the subsequent meetings of the com- 
mittee will appear in another issue of NT^ture. 


SCIENCE TEACHING IN ELEMENTARY 
SCHOOLS. 

nr HE ipue by the Board of Education of the Blue- 
T * j j before us is a promising sign. 

Intended as a supplement to the necessarily somewha 
rigid and mechanical ‘‘Code,” it indicates the pro 
pss which rational ideas upon elementary educa- 
tion ha\e made in the national councils since th< 
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days when Robert Lowe’s scheme of “ payment by 
results ” could claim rank as a piece of wise states- 
manship. The opening words of the “ Prefatory 
Memorandum ” show the cautious and reasonable 
spirit in which these suggestions are made : — 

“ In issuing this volume the Board of Education desire 
at the outset strongly to emphasise its tentative character, 
and to invite well-considered criticism designed to make it 
more useful for its special purpose.” 

The Blue-book contains an introduction on the 
objects of elementary schools, organisation, the 
curriculum, and the methods applicable to children 
of different ages, follow’ed by chapters on the teach- 
ing of particular subjects, viz. English, arithmetic, 
observation-lessons and nature-study, geography, 
history, drawing, singing, physical training, needlc- 
w’ork and housecraft, handicraft and gardening, and 
hygiene. Specimen schemes for most of these sub- 
jects are given as a series of appendices. 

The suggestions made for arithmetic are of a wise 
and practical kind, as a few extracts wall show : — 

” The instruction in arithmetic should be made as 
realistic as possible. . . . The use of sets of objects will 
make it possible from the very beginning to teach the 
children to add, rather than count by units. . . . Multipli- 
cation tables should not be learnt before they have been 
constructed and understood. . , . Every school should be 
provided with (a) foot-rulers graduated. . . (h) cords with 
, feet, yards and metres marked upon them, . . . (d) a pair 
I of common scales with the smaller weights . , . 

(e) measures of capacity ...(/) squared paper or tracing 
cloth. . . . The commercial applications of arithmetic 
commonly found in text-books could be advantageously 
replaced by algebra, practical geometry and the mensura- 
tion of the simpler solids and surfaces.” 

The chapter on observation-lessons and nature- 
study emphasises the importance of training in 
accurate observation and accurate description. The 
distinction made between the two terms is that 
observation-lessons are for children under ten, while 
nature-study is for older ones. This seems an arti- 
ficial distinction, apparently involving the thesis that 
by the tenth year there is nothing left for observation 
by the pupils in elementary schools except the out- 
door world. The movement of late years for nature- 
study has, in fact, involved a confusion of thought 
between subject-matter and method; and it has com<‘ 
to pass that on the one hand didactic teaching of 
elementary botany, provided it is accompanied by 
practical verification, and on the other almost any 
sort of heuristic teaching, are equally covered by 
that vague and comprehensive term. \Ve see some 
trace of this confusion of thought in the following 
remarks : — 

“ The main factor which marks off nature-study from 
other school subjects should be that in it the instruction 
proceeds solely from the actual object, and never from 
description or reading. In practically every other .subject, 
no matter how successfully the teacher makes the scholar 
look for the information he requires, the child has to take 
things for granted, and must depend on the good faith 
of the teacher or of the printed book ; in nature-study 
comes the opportunity of proceeding by another method 
and teaching^ from the thing itself. The teacher should 
then be very jealous not to waste this unique opportunity ” 
(pp. 48-49). 

W this be interpreted as an attempt to use nature- 
study as an heuristic^ wedge to be driven into densely 
didactic school traditions, we may approve of its 
practical purpose; but with the more idealistic tone 
w'hole book it is inconsistent. The whole of 
the chapter on arithmetic is saturated with the notion 
or teaching from the thing itself.” So far, from 
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nature-study affording an unique opportunity for 
heuristic teaching, the very complexity of the 
problems which its subject-matter presents puts it at j 
a disadvantage as compared with the simpler problems ! 
of elementary’ physics and chemistry. ^ | 

Again, how can we reconcile the foregoing quota- 
tion with the following, which precedes it by a few 
pages ? 

“ When a dog has been used as the subject of ah 
observation lesson, the children may read, or be told, about 
the wolf or the fox. This will lead them to compare and 
contrast, and will aid in stimulating imagination ” (p. 46). 

Must we say that the dog is part of “ nature " 
while the wolf and fox are not? or that methods 
bad for children over ten are allowable below that 
age? or must we simply explain the difference as due 
to composite authorship, permissible in a book of 
suggestions (not instructions), coupled with some con- 
fusion of mind on the part of one author between 
method and subject-matter? 

The true idea of the relative positions which 
heuristic and didactic methods should occupy, which 
to our mind is well illustrated by the above simple 
case of the dog and the wolf, is clearly expressed in 
the chapter on geography : — 

“ In order that the study of geography may be of real 
educational value it must not be regarded as a process 
by which certain facts about the earth . . . are committed 
to merhory. It must be rather regarded as the subject, 
which above all others brings the youngest child as well 
as the most advanced student into contact with the outside , 
■world. * * . It is true that as we advance in the study 
of geography we have to rely, to a great extent, upon the 
investigations of others, but in order that they may under- 
stand these investigations we must from the very first 
teach children to work for themselves and to take nothing 
for granted.” 

Nevertheless, it is not suggested that early geo- 
graphical teaching shall be purely heuristic. 6n the 
contrary, the value of stories of "strange and distant 
countries is strongly urged. At first these are 
scarcely differentiated from fairy-tales, but with each 
succeeding year they become more exact, until they 
at length pass into definite geographical teaching for 
which an obser\^ational basis has meanwhile been 
prepared. Here we see a development of the idea 
of the relation between didactic and heuristic teach- 
ing. It is useless and unnecessary to think, even as 
a remote ideal, of the exclusion of the former; all 
that^ is necessary is to prevent it from being more 
precise in character than is justified by the stage 
attained in the latter. 

History, in spite of authoritative opinion to the 
contrary, we must regard as a science, but one in 
which heuristic teaching is out of the question. Like 
the one side of geographical teaching, it grows out 
of fairy-tales, and there need be no scruple in telling 
young children traditional stories that have not 
survived modern critical research. But we are glad 
to see that visits to local places of historical interest 
are recommended, and that in one at least of the 
schemes suggested in the appendix the syllabus for 
the highest class includes first notions on the 
materials of history and the use of evidence.” Un- 
fortunately, very few teachers will have had any 
opportunity of acquiring the necessary knowledge on 
this subject. A book treating in a simple manner 
of the materials of history — and by no means confined 
to the documentary portion — is much to be desired. 

To sum up the ideas we have so far gathered, we 
venture to think that in some future edition, of these 
“ suggestions ” the division into subjects will perhaps 
be largely abandoned, and in its place we shall have 
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a division by methods which will by no means 
coincide with groups of the present subjects. Even 
the official time-tables may come to recognise this. 
On the one hand we shall have heuristic teaching,^ 
aiming primarily at training the mind in scientific 
habits of thought, and incidentally imparting know- 
ledge; on the other hand, didactic teaching to impart 
knowledge which is wanted but cannot be obtained 
at first-hand — its scope being carefully adapted to 
the stage reached in heuristic training. But, along- 
side of these two methods, there still remain a number 
of other subjects, which do not fall under either of 
these heads, since they consist in training or drilling 
of some description, e.g. the use of the mother 
tongue, singing, handiwork, and health-training. 
This last, we agree with the writers of the Blue- 
book, it is not advisable to teach to young children 
on a physiological basis. H^’gienic habits must be 
learnt before the age at which physiological laws can 
really be understood, since some knowledge of physics 
and chemistry is essential to their real understand- 
ing; and to attempt to teach them without such a 
basis is only to give false knowledge, which is only 
too likel}" to prevent the acquisition of true knowledge 
in later years. A. M. D. 


A NEW ULTRA-VIOLET MERCURY LAMP. 

U NDER the name of “The Uviol Lamp,” Dr. O. 

Schott, of Jena, is introducing a modification 
ot the Cooper Hewitt mercury vapour lamp, ^ which 
appears likely to prove useful. The illuminating 
power of these lamps is very high, and the arc is very 
rich in ultra-violet rays, but the glass envelope 
hitherto prevented the passage of many of these 
actinic radiations. Dr. Zchimmer has recently pro- 
duced at Jena glasses tvhich are pervious to the ultra- 
violet rays, and Dr. Schott has made the envelope of 
the new lamp of this material. 

The Uviol lamps consist of tubes of this special 
glass of 8 to 30 millimetres diameter and 20 to 130 
centimetres length. Platinum wires are fused into 
the extremities, terminating in carbon heads, in the 
glass tube there is a charge of mercury of 50 to 150 
grs., according to the size. The lamps of various 
sizes, with their resistance and choking coils, can be 
connected with electric mains of 220 or no volts. 

To start the arc, the lamp is tilted to a sufficient 
degree to allow of the mercury in the tube passing 
from one pole to the other. At the moment of con- 
tact between the pole and the mercur>’, part of the 
latter is disintegrated simultaneously with the forma- 
tion of a column of light. The carbon and heads to 
the poles permit the passage of the current in either 
direction without fusing the platinum poles. To get 
the best results from a current of 220 volts the lamp 
tube must be 130 centimetres long, but two or three 
suitable shorter lamps may be arranged side by side 
or one behind or over the other. 

The spectrum of the Uviol lamp is exceedingly rich 
in lines. The lamp is particularly suitable for taking 
photographs and for copying processes by artificial 
light. Experiments have also been made in testing 
by its means if certain colours used in dyeing and 
printing have sufficient power to resist the fading 
effects of the sun. It will thus prove of value in 
rapidly settling the question of the fastness of colours, 
which will in future require days instead of months. 

The Uviol lamp is also a germicide, and it appears 
likely that it will prove of value in the treatment of 
certain diseases of the slrin. It is an irritant, and 
easily sets up inflammations, particularly of the eyes, 
so that the greatest care must be taken by operators 
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by means of suitable spectacles. With tactful 
handlings it is said that the Uviol lamp can be used 
for 1000 working hours without loss of efficiency. 
-The cost of a 400- td 800-candle lamp is id. to 2d. 
per hour. It thus appears to be a very economical 
method of converting electrical energy into efficient 
radiating energy of short wave-length. 


NOTES. 

The opening of the bridge over the Victoria Falls on 
September 12^ and the visit of the British Association, 
were celebrated by a banquet, at which Mr. Newton, 
representing the British South Africa Company, in pro- 
posing the health of Prof. Darwin, welcomed the 
association on the anniversary of the first occupation of 
Mashonaland by pioneers fifteen years ago, fifty years 
after Dr. Livingstone first saw the falls. Prof. Darwin 
proposed the toast of Sir Charles Metcalfe, representing 
the great enterprise which to-day marks an important step 
in advance. Reuter's Agency reports that Sir Charles 
Metcalfe, in the course of his reply, read congratulatory 
telegrams fr;oni Lord Grey and the directors of the British 
South Africa Company, and a telegram from Mr. Reunert, 
president of the South African Association of Sciences, 
conveying his congratulations that more links had been 
formed in the chain of civilisation. On September 15 the 
association received a hearty welcome at Salisbury 
(Rhodesia). The town was decorated, and the trains were 
met at the station by the local authorities, headed by the 
Mayor, the Acting Administrator, and the Resident Com- 
missioner. At a subsequent luncheon the Mayor, in 
welcoming the members of the association to the most 
northern part of their tour in South Africa, directed 
attention to the progress made since the occupation 
of Rhodesia fifteen years ago. When the many diseases 
which affect the cattle of the country have been 
conquered, it is hoped that stock-raising wdll develop 
very rapidly. In the course of his reply. Prof. Darwin 
remarked that when the papers and lectures deal- 
ing with the special features of South African scientific 
work are published, it will be seen that serious efforts have 
been made to grapple "with these problems. Sir Thomas 
Scanlen welcomed the association on behalf of the 
Chartered Company; and Lord Rosse and Sir William 
Crookes also spoke. On September 16, at Umtali, a 
deputation headed by Senhor de Sousa, secretary of the 
Governor of Mozambique, met the section of the British 
Association proceeding to Beira. Senhor de Sousa 
welcomed the members of the association to Portuguese 
territory in the name of the Governor, the Mozambique 
Company, and the inhabitants of Beira. On September 17, 
at Beira, the visitors attended a reception given by the 
Governor, and were entertained at luncheon. At 4 p.m. 
on the same day the party left for home on the steamer 
Durham CasiU. We regret to learn that Sir William 
Wharton, a member of the British Association party which 
is returning home vid Cape Town, is lying ill at the 
observatory there, having contracted a serious chill. 


For the past two years cholera has steadily been pn 
seeding westward, and during 1904 had manifested itse 
m Asiatic Turkey, Persia, and Russia. Since then cast 
have been recognised in Germany and Austria, and alread 
179 cases, with 65 deaths, have been recorded in PrussiJ 
A considerable responsibility, therefore, rests on 01 
fisher guards, the port sanitary authorities throughov 
kingdom, particularly in view of the number of alier 
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who reach our shores from the region of the infected 
districts. If cholera unhappily should reach us, it is not 
likely to cause any serious epidemic. The last epidemics 
of note in this country were in 1828, 1848, and 1859. 

It is announced in the Bulletin do la SocieU d'Encourage- 
ment that next month a museum of industrial hygiene will 
be opened in Paris by the President of the Republic. The 
creation of the museum was authorised by a decree of 
December 24, 1904. Accommodation for the museum has 
been found at the Conservatoire des Arts et Metiers, and 
the sum of 41,000 francs considered necessary for the 
installation has been collected, as well as subscriptions to 
cover the annual cost of upkeep. The exhibition will be 
a permanent one, and, being a loan collection, will be 
constantly renewed. 

The sixth congress of criminal anthropology will meet 
at Turin on April 28, 1906, under the presidency of Prof. 
Lombroso. An exhibition of criminal anthropology will 
be held in connection with the congress. 

Dr. Oscar May died at Frankfort-on-the-Main on 
August 25 at the age of fifty. Dr. May (says the 
Electrician) was one of the founders of the Elektro- 
I technische Lehr- und Untersuchungs-.^nstalt of Frankfort, 
and was until 1895 instructor in electric lighting at that 
institution. At the Frankfort Exhibition in 1891 he was 
a member of the presiding committee and one of the 
secretaries of the scientific commission. 

W^E learn from the Victorian Naturalist that the 
estimates recently presented to the council of the University 
of Melbourne contain, among other proposals of a scientific 
nature, provision for the erection of a botanical laboratory 
and the appointment of a professor of botany, who, it is 
proposed, shall also act as Government botanist. This 
arrangement, remarks our contemporary, should onsuro 
the best use being made of the valuable collection of 
Australian plants in the National Herbarium. 

A LETTER from Prof. David Todd, dated September 8, 
informs us that the print of the solar corona of August 30 
which was reproduced in last week’s Nature (p. 484) was 
from an early developed negative done during the heat of 
the Sahara gibleh, and was inferior to others developed 
after the weather tui-ned cool again. He sends us one 
of these original negatives, which shows a lai-ge amount 
of detail that did not .appear in the print reproduced in 
Nature. The automatic machine with which these ex- 
posures were made took about seventy-five negatives 
during totality, of which sixty-three proved to be useful 
for executing drawings of the corona. 

During the past few days earthquake shocks have been 
felt in various parts of Italy. The following is a summary 
of Reuter messages published in the daily papers - 
September 13, Innsbruck. — Severe shock felt in the Arlberg 
district at 1.30 a.m. Duration, from six to ten sciconds, 
and direction from south to north. September 14.-- 
Shock felt at 10. lo a.m, at Racidena, Messina, Reggio 
di Calabria, and Mineo ; recorded on the seismic instru- 
ments at all the observatories in Italy. Another shock 
felt at Reggio (Calabria) at 12.33. September 15.—- 
Mount Vesuvius is becoming increasingly active. During 
the day frequent undulatory shocks were felt in the region 
around the volcano. The activity of Stromboli is also 
very remarkable. September 16, Innsbruck. --SevGro 
shocks felt in the Arlberg district at 4.3 a.m. and 
4.37 a.m. First shock lasted five seconds and the other 
four. The shocks were accompanied by loud rumblings. 
September 17, Monteleone.-^Shock felt at 1.40 p.m. 
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September i8. — Sharp earthquake shocks were felt at 
3 a.m. and 11.15 a.m. at Reggio (Calabria). Further 
damage was done in the provinces of Catanzaro and 
Cosenza. A severe shock was felt at Monteleone. 

The deaths of two well known explorers were 
announced in the Times of Saturday last. M. de Brazza 
died at Dakar on September 14 in his fifty-third year, and 
Captain J. Wiggins at Harrogate on September 13 in his 
seventy-fourth year. De Brazza was sent. in 1875, accom- 
panied by Dr. Ballay and M. March, naturalist, to explore 
the Ogowe, the great river in Gabun in Equatorial West 
Africa. During the succeeding eight years he laid the 
foundations of the French Congo Protectorate. A second 
visit to West Africa, which lasted for three years, was 
made in 1879, during this time de Brazza persuaded 
King Makoko to place himself under the protection of 
the French flag. Successive journeys were made to the 
same regions in 1SS3 and 1S87. After an expedition in 
1891-2 from Brazzaville to the Upper Sungha with the 
view of opening up a route to the Shari and Lake Chad, 
de Brazza settled down in France. Last April he was sent 
out as commissioner to inquire into the charges of 
maladministration in French Congo territory, but the hard- 
ships incident to travel in the malarial tropics of Africa 
this time proved fatal. To Captain Joseph Wiggins 
belongs the credit of having discovered, or at least re- 
discovered, thirty years ago a new ocean highway within 
the Arctic circle by which the trade of European Russia 
obtained for the first time direct maritime access to the 
navigable rivers of Siberia. Captain Wiggins was a 
Fellow of the Royal Geographical Society. 

The thirteenth annual exhibition of the Photographic 
Salon is now open at the Gallery of the ‘Royal Society of 
Painters in Water Colours, Pall Mall East. It contains 
many very fine examples of photography which will interest 
the scientific student in showing what can be done by 
means of modern methods. The aim of the promoters of 
the exhibition is purely pictorial, and although presumably 
all the works shown are produced by photographic means, 
it is obvious that there is some, and in a few cases prob- 
ably a great deal of hand-work in addition. This de- 
tracts to a certain extent from the value of the repre- 
sentations of the various phases of nature, of which there 
are several interesting examples. The methods employed 
are quite outside the consideration of the society re- 
sponsible for the show ; we can therefore only surmise 
that the majority of the multi-coloured pictures, and there 
are about a dozen of them, are made by the gum- 
bichromate process, applying from two to five coatings of 
different colours as desired. But the portrait of Frederick 
Hollyer by Mr. F. T. Hollyer is probably printed on 
platinum paper, the colours being obtained by modifications 
in the method of development or by subsequent treatment 
of the print. A picture so made is obviously not a platinum 
print, and its permanency and other characteristics must 
depend entirely upon the nature of the pigmentary materials 
present. We do not notice any example of ** photography 
in natural colours ” as this phrase is commonly under- 
stood. 

The greater part of the Naturwissenschafiliche Wochen- 
schrift for August 27 is devoted to a review, by Dr. 
Thesing, of the pathogenic protozoa, dealing particularly 
with the subject of syphilis. 

The Popular Science Monthly for September contains 
many interesting articles. Messrs. Foulk and Earhart 
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discuss State university salaries, and deplore the meagre 
remuneration of university teachers. If this be the case 
in America, how much more so is it in this country? 

With reference to the article on “ The Sterilisation o 7 
Water in the Field ” (August 31, p. 431), the Lawrence 
Patent Water Softener and Steriliser Company writes to 
say that a mistake was made in the records of the official 
trials of water sterilisers, and that the Lawrence steriliser 
never consumes more than pints of kerosine per hour, 
not 2 pints as stated. 

The Psychological Bulletin for August (ii., No. 8) con- 
tains an important review by Dr. Meyer of Prof. 
Wernicke’s monograph on aphasia, together with an 
obituary notice of Prof. Wernicke, who was killed on 
June 15 in a bicycle accident. We would suggest that the 
Bulletin be issued with cut pages in future. 

The Revue de VEcole d* Anthropologie de Paris for 
August contains an article by MM. Capitan and Papillault 
on the identification of the body of Paul Jones 113 years 
after death. This was based partly on general characters, 
colour of the hair, &c., partly on measurements compared 
with those of certain contemporary busts, between which 
there was an extraordinary agreement, and partly on 
pathological details. There were clear indications of 
broncho-pneumonia, of tuberculosis, and of renal disease, 
and from contemporary records it is known that Paul 
Jones suffered from all of these. 

Lieut. Christophers, I.M.S., records a discovery of 
considerable interest, viz. the presence of a parasite 
belonging to the haemogregarines in blood of the Indian 
field rat (Gerhilltis indicus). Hitherto it has been believed 
that these parasites are confined to cold-blooded verte- 
brates. The parasite occurs as a motionless vermicule in 
the red blood cells, and as an actively motile vermicule 
in the plasma. Infection of the rat was proved to take 
place through its parasitic louse, a new species of Haemato- 
pinus, in which a developmental cycle is passed (Sc. Mem, 
of the Gov, of India, No. 18). 

We have received from the director of the Government 
Zoological Gardens at Giza, near Cairo, a list of a collec- 
tion of animals obtained by the members of the staff during 
a collecting trip to the Sudan, which lasted from May 10 
until August 10. The list comprises 129 animals referable 
to 46 species, among which a pair of Senegal storks are 
perhaps the most notable. It should be added that several 
of the specimens are the gifts of officials in the Sudan, 
and that a giraffe was confided to the care of the director 
by the Khedive. 

To the first part of vol. ix. of the Biological Bulletin 
Dr. J. E. Duerden contributes a sixth instalment of his 
account of the morphology of the Madreporaria, dealing 
in this instance with the fossula ” of the extinct rugose 
corals. The fossula (of which there may be several), we 
may remind our readers, is a very characteristic feature of 
the Rugosa, and consists of a pit in the calice due to the 
smaller size of the vertical septa in that particular area. 
In this communication the author endeavours to explain 
the structure of this pit from the changes which take place 
in the corallite during development. 

In the August number of Naturen Mr. H. Schetelig 
describes, with illustrations, certain very interesting re- 
mains of buildings of Neolithic age which have recently 
been opened up in Scandinavia. The building takes the 
form of a portion of a curved wall situated in a stratum 
below the peat, which is itself overlain by a considerable 
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thickness of more recent deposits- Alongside the wall were 
found a number of stone implements, most of which are 
of the well known Neolithic adze t3'pe, although others 
are chiefly finished by chipping, and appear in some degree 
transitional between Palseo- and Neo-lithic types. 

Is the first article of the August issue of the American 
Xaiuralist Prof. D. P. Penhallow^ discusses the ancestry 
of the poplars and willows (Salicaceze) as deduced from 
the woody structure of the fully mature stem. The family 
appears to be of Old World origin, and while most of its 
Cretaceous representatives appear to have been suited to 
^ warm climate, the tendency of the later forms appears 
to have been to adapt themselves to boreal conditions. 
The other articles include the seventh part of Dr. B. M, 
Davis’s studies on the plant-cell, and a dissertation by 
Mr. J. A. Cushman on the developmental history of the 
shelled foraminifera of the group Lagenidas. For the 
initial chamber of these lagenoids the author proposes the 
name “ proloculum,” on the analogy of “ protoconch ” in 
the case of the gastropod shell, 

, The trustees of the British Museum have caused to be 
issued (at the price of 3d.) a special guide to an e.xhibition 
of old natural history books now placed in the main hall 
of the Natural History Museum in Cromwell Road. The 
object of the series is to illustrate the origin and progress of 
the study of natural history previous to Linnean times. 
Apart from reproductions of certain prehistoric sketches, 
which scarcely, it seems to us, conie under the designation 
bf “old natural histoiy’ books,” the series commences with 
Aristotle’s natural history, followed by other works collec- 
tively assigned to the classical period. Arab philosophers, 
such as Serapion of the eight or ninth century, come next, 
and following these, after a brief reference to a few 
mediaeval writers, we are introduced to the works of 
Leonardo da Vinci and the early “herbalists.” With the 
close of the fifteenth century the legendary period of 
natural history gave place to an era of first-hand investi- 
gation, and special reference is made in the guide to 
Wotton (1492-1555), the first English physician to make 
a scientific study of the subject, and to whom belongs the 
.credit of restoring zoology to the rank of a science. For 
the history’ of later writers and their works we must refer 
our readers to the exhibition itself, which, if studied by 
the aid of the excellent little guide before us, cannot fail 
to prove both interesting and instructive. 

Under the conditions which prevail, it is too much 
to expect any great expansion of forest areas in the British 
Isles, but there is some consolation in the statement made 
by Mr. G. Pinchot, the energetic chief of the Bureau of 
Forestry in the United States, that the Canadian and Cape 
Colonies have established an efficient forest ser\’ice, and 
that Australia and New Zealand are making progress in 
the same direction, Mr. Pinchot reviews the conditions 
of forestry in Germany, France, and Switzerland, also in 
British India and the United States, in the August number 
of the Naiional Geographic Magazine. Among the illus- 
trations are some depicting the employmient of elephants 
in the teak trade of Burma. 

An account of the Erysiphacem of Japan in the Annalcs 
Mycologici, vol. iii., No. 3, by Mr. E. S, Salmon, affords 
some instances of distribution which are not readily ex- 
plained. Four species were previously only known from 
America, one each from Australia and China, and five arc 
endemic- One species, Unctnula geniculaia, was gathered 
near Tokio on an endemic plant, Styrax Ohassia ; as 
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recorded from America, the only host-plant is Moms ruhra. 
Mr. Salmon suggests that possibly Moms ruhra will be 
found to exist in Japan, or that the area of distribution 
of the two host-plants may have overlapped, or that the 
fungus, having been introduced to Japan, has spread to a 
new host-plant. 

The sixteenth annual report of the Missouri Botanical 
Garden contains three papers on fungal diseases observed 
on cauliflowers by Dr. H. von Schrenck and Mr. G. G. 
Hedgcock. Following upon the treatment of the cauli- 
flower leaves with different fungicides, it was noticed that 
swellings were raised in certain cases ; further experiments 
proved that these were caused by the application of a 
solution of copper ammonium carbonate which induced 
extravagant enlargement of the niesophyll cells. Prof. 
Sorauer, who has treated the subject of intumescences very 
fully, has referred their foimiation to the action of an 
abnormal elevation of temperature, combined with excessive 
water supply. In the experiments here detailed these con- 
ditions did not obtain, and Dr. Schrcnck shows definitely 
that the swellings are the result of chemical stimulation 
brought about by the copper ammonium salt when applied 
in a dilute solution, and he compares it with the wolt 
known action of poisonous salts, which in weak solutions 
induce acceleration of growth. 

The August number, of the Fortnighily Feview contains 
an article by Mr. W. H. Mallock on the two attacks on 
science. The two attacks are the clerical and the philo- 
sophic, and the writer contends that the former of these 
has failed entirely,, because man and the univcr.sc, when 
studied as modern science studies them, neither can have, 
nor require to have, any other explanation than that which 
science offers us, the principle, namely, that all pheno- 
mena result from a single system of interconnected causes. 
There are no longer gaps in which the divine iiiterferenc(‘ 
can be seen, for even the gap between the organic and 
the mental' has , been bridged over by the discovery that 
consciousness and' mind are by no mean.s <'0-extcnsive and 
identical, i.e. that consciousness is not essential to the 
existence and operations of mind. As for the philosophic 
attack, the main problem is that of the origin of ideas, and 
Mr. Mallock accepts the scientific view that the mind is 
a highly complex organism, having a long pedigree, and 
evolved from simpler elements ; that the “ connection of 
things” gradually . reproduces itself in the “connection of 
ideas that the individual is at no point to be regarded 
as separated from the cosmic whole, but that even conation, 
which has sometimes been supposed to differentiate mental 
from other processes, depends on the universal conation of 
nature. On these lines science extends indefinitely the 
borders of what we call self, and breaks down the dividing 
line between ourselves and the universe ; and thus intro- 
spective philosophy “ instead of disintegrating science as 
a system of childish materialism, merely hardens and 
sublimates it into a system of univor.sal montalism.” 

We have received an effective relief map of the Dominion 
of Canada, on a scale of 100 miles to an inch, published by 
the Department of the Interior. 

A RECENT Bulletin (No. 15) of the Geological Comniis.sion 
of Finland contains a series of chemical analyses of ninety- 
one igneous rocks from Finland and the Kola peninsula. 
The analyses are set out and the rocks classified accord- 
ing to the elaborate new method of the American petro- 
graphers (Whitman Cross, Iddings, Pirsson, and Washing- 
ton), in whose work many of these analyses have already 
appeared. Thirty-eight, however, arc new, being mostly 
the work of Miss N. Sahibom, • 
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The Geological Survey continues its work of unravelling 
the complex structure of the Highlands, and has lately 
published a memoir on the region of the Upper Tay 
and Tummel valleys (Sheet 55, Blair Atholl, Pitlochry, 
and Aberfeldy), a region where the newest and the oldest 
of geological formations alone are found. Most of the 
memoir is occupied with the field relations and petro- 
graphy of the crystalline schists and igneous intrusions, 
but glacial and alluvial deposits are also described. Chief 
among the illustrations are seven very fine photographic 
plates. One of the most interesting is a view of the rocky 
bed of the Garry, with the curious “ water-pipe ” struc- 
ture, due to unsymmetrical folds in the Moine gneiss. An 
example of the practical utility of the survey is given in 
the fact that the basalt quarries near Aberfeldy, which 
supply the best road-metal in the district, were started 
at the suggestion of a survey officer. 

The Geological Survey of Ireland has recently been 
transferred from the charge of the Board of Education 
to the Department of Agriculture and Technical Instruc- 
tion, and in connection with the transference an interesting 
article describing the survey’s history and work has been 
contributed by Prof. Grenville A. J. Cole to the depart- 
ment’s journal. In this article mention is made of the fact 
that so long ago as 1837 ^ laboratory for the examination 
of soils was established in Belfast, and a soil survey was 
projected. Unfortunately, however, the authorities were 
unsympathetic, and Ireland has not the credit of the first 
soil survey. “It was left,” writes Prof. Cole, “for 
Germany, the United States, Japan and other countries 
to develop agricultural geology as a branch of organised 
research,” Under the care of Sir Horace Plunket’s 
vigorous department, it is safe to predict that the survey 
will now make amends to Irish agriculture for the neglect 
of 1837. 

We have received the report of the United States Geo- 
logical Survey on the results of primary triangulation and 
primary traverse for the fiscal year 1903-4, by Mr. S, S. 
Gannett. Prefixed to this is a valuable chart showing the 
“ condition of astronomic location and primary control ” 
in the United States up to April 30, 1904. 

The new number (vol. xviii., part i.) of the Mitteilungen 
aus den detttschen Schiitzgebieien contains a paper of 
interest to surveyors on a method of measuring a base- 
line, in sections of about 40 metres, by means of a 4-metre 
subtense rod and theodolite, by Herr H. Bohler. The 
reduction of the observations is dealt with in detail, and 
Captain Kurtz contributes a separate note on a special 
method. The general result points to an error of about 
+ 7*4 mm. per kilometre. 

We have received No. 8 of the Current Papers ” pre- 
sented to the Royal Society of New South W’ales. Nearly 
two years have elapsed since the last of these papers was 
communicated by Mr. H. C. Russell, F.R.S., and on 
account of his illness the present number has been drawn 
up by Mr. H. A. Lenehan, the acting Government astro- 
nomer for the State. The Federal postal regulations 
having done away with the system of “ franks ” for 
Government documents, the number of observation records 
received diminished by about 60 per cent, in 1904 as 
compared with the average for the period 1899 to 1903. 
Several records are, however, of great interest, notably 
that of a float cast adrift off the coast of California, and 
picked up on the island of Boillon in the Java Sea, after 
a journey of 11,350 miles. 
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Standard sections for rolled iron were used first in 
Germany in 1S79 and in the United States in 1S97. In 
Great Britain the Engineering Standards Committee was 
appointed in April, 1901, by the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the* 
Iron and Steel Institute, and the Institution of Naval 
Architects to inquire into the advisability of standardising 
rolled iron and steel sections for structural purposes ; and 
although the time has not yet been sufficient for the 
standard sections to be adopted as widely as they are in 
Germany, the committee has done admirable work, and 
with the support of the Institution of Electrical Engineers 
important developments are being made in other fields. 
The latest reports received, namely, No. 16, “ British 
Standard Specifications and Tables for Telegraph Material ” 
(London ; Crosby Lockwood and Son, 1905, price 10s. 6d. 
net), and No. 23, “ British Standards for Trolley Groove 
and Wire ” (London : Crosby Lockw’ood and Son, 1905, 
price IS. net.), are striking examples of the wisdom dis- 
played by the committee in not going too far in the 
direction of standardisation. In the case of telegraph 
material it is not considered necessary to issue a specifi- 
cation for copper wire. No attempt has been made to 
standardise submarine or underground tables, nor tele- 
graphic or telephonic apparatus ; and in the case of trolley 
wire it has not been deemed advisable to go further in 
the direction of standardisation than the recommendation 
of certain figures for the minimum tensile breaking strength 
for the gauges of wire in general use. No attempt is made 
to standardise any particular design of trolley wheel, the 
committee having confined itself to recommending 
a groove of a certain section. In short, these standard 
specifications are so reasonable that they cannot fail to 
meet with general adoption, as economy in production is 
ensured without any revolutionary change or any restraint 
on originality of design. 

At the last meeting of the Faraday Society (held on 
July 3) a paper was presented by Prof. E. Wilson upon 
“Alternate Current Electrolysis.” The author has carried 
out a long series of experiments with alternating currents, 
using various metals as electrodes, and various metal salt 
solutions as electrolytes. The loss or gain in weight of 
the electrodes during the experiments was recorded, and 
accurate measurements of the potential difference and of 
the current intensity were also made. The exact potential 
difference between the electrodes was obtained by use of 
an exploring electrode placed between the plates and a 
quadrant electrometer. The following metals were experi- 
mented with : — ^lead, zinc, iron, copper, tin, and aluminium. 
The frequency of the alternating period, the density and 
character of the electrolyte, and the current intensity were 
varied during the experiments with each metal. The 
results obtained are gathered together in tabular form in 
the original paper, and these show that the loss of weight 
was greatest in the case of lead in a dilute sulphuric acid 
solution, and least in the case of copper. The discussion 
on this paper has been adjourned until the meetings of 
the society are resumed in November next. 

The Cambridge University Press has just published an 
index to the volume containing Lord Kelvin’s “ Baltimore 
Lectures on Molecular Dynamics and the Wave Theory of 
Light,” reviewed in Nature of May 5, 1904. 

A fourteenth edition of “ Mineralogy,” by the late Mr. 
Frank Rutley, has been published by Messrs. Thomas 
Murby and Co. The book has been revised and corrected, 
and a brief notice of the radio-active elements, contributed 
by Mr, Erijest H. Adye, has been added. 
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Copies of two booklets, which have been published 
privately by Mr. F. W. Armstrong, of the Blue School, 
Wells, Somerset, have been received. They deal re- 
spectively with elementary inductive chemistry and in- 
ductive physics. 

A NEW catalogue of physical and electrical instruments, 
balances, &c., has been issued by Messrs. W. G. Pye and 
Co., of the “ Granta *’ Works, Cambridge. The excellent 
illustrations, drawn to a larger scale than is usual in 
similar publications, should greatly assist customers order- 
ing instruments from a distance, since with the accompany- 
ing concise explanations little room is left for misappre- 
hension. 


OVR kSTROnOMlCAL COLUMN. 

The Variable Asteroid 1905 Q.Y. — From a telegram 
from Dr. Palisa to the Kiel Centralstelle, it appears that 
the asteroid which, on the supposition that it was a 
newly discovered one, was designated 1905 Q.Y., is 
identical with that known previously as (167) Urda. The 
identity is confirmed by Prof. Berberich, who writes that 
on August 28 the magnitude of Urda was from o-5m. to 
i-om. brighter than shown by the value given in the 
Jahrbuch {Astronomische Nachrichten, No. 4046). 

Nova Aquilje No. 2. — From a note in No. 4046 of 
the Astronomische Nachrichten, we learn that the position 
first given for Nova Aquilse was im. wrong in R.A. It 
should have read R.A. =284® 17^ ( = i8h. 57m. 8s.) instead 
of 284® 2' as given, the mistake occurring in the first 
telegram received at Kiel. 

Observing this object on September 5, Prof. Hartwig 
determined the position, referred to the equinox of 1905*0, 
as R.A. =284° 16' 16'’^ {=i8h. 57m. 5*o6s,), dec. = — 
4*^ 34^ 50'^! and found the magnitude to be 10. 

French Observations of the Total Sol-4R Eclipse. — 
No, 10 (September 4) of the Comptes rendus contains the 
brief reports received from various French eclipse expedi- 
tions by the Academic des Sciences. 

Prof. Janssen, M. Bigourdan, and MM. Stephan and 
Tripled, obser\dng at Alcosebre, Sfax, and Guelma re- 
spectively, report satisfactory meteorological conditions and 
successful observations. At the last named place M. 
Bourget obtained fourteen negatives of the corona, using 
coloured screens. The parties at Cistierna, Burgos, and 
Tortosa were less fortunate, clouds interfering with, or 
totally preventing, observations- The measures of the 
ionisation of the electric field were, however, carried out 
throughout the ^ eclipse by the observers at Tortosa. 
Similar observations were carried out, entirely according 
to programme and under perfect conditions, at Philippe- 
ville, and M. Nordmann, from a preliminary examination 
of the curves obtained, expects that some very interesting 
results will accrue when these are finally compared with 
those obtained on previous occasions. M. Salet, from Ae 
same station, reports that the polarisation of the corona 
was well observed, the deviation of the plane of feeble 
polarisation being 3°. Ten coronal radiations were photo- 
graphed with a “ Nicol ” in front of the slit, and fifteen 
ultra-violet coronal radiations were photographed with the 
spectroscope. 

From the eclipse station at Alcald de Chisbert (Spain) 
M. M. Move writes that the eclipse was observed under 
good conditions, and that the corona was very brilliant, 
the longest streamers occurring in the south and the north- 
east. The green line was very apparent. Shadow bands 
were well observed both before and after, but were in- 
visible during, totality. 

Observations of the partial phase were made in Paris, 
where the times of the contacts and of the occultations 
of spots were recorded by several observers. Unfavour- 
able meteorological conditions prevented the actinometric 
observations, which it was proposed to carry out at 
Trappes, Bordeaux, and the Pic du Midi, from being made, 
but a series of good observations was obtained at 
Bagn^res. 
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Eye-estim.ates of the Transits of Jupiter's Spots. — 
In order to determine whether his own eye-estimates of 
the transits of Jupiter’s spots were subject to any error 
similar to that suspected by Schmidt, the Rev. T. E. R. 
Phillips has- analysed his observations, which ^ number 
about 140, and cover the period of seven apparitions. As 
a result he has arrived at the conclusion that at the 
beginning of each apparition, when the planet’s hour- 
angle is east, he observes the transit a little too early. 
Similarly, at the end of each apparition, when the hour- 
angle is west, the transits are recorded a little too late. 
The explanation of this error is that it is due to the vary- 
ing slant of the belts as the planet is removed from the 
meridian, and the consequent failure of the eye to deter- 
mine correctly the position of the line which bisects the 
disc and is normal to the planet’s equator. If this explan- 
ation is correct, the error should be of the opposite sense 
in the two hemispheres, but the evanescent character of 
the spots in the northern hemisphere has prevented Mr. 
Phillips from making this test. Again, if the cause 
suggested is the true one, this error should disappear if 
care be taken to keep the line joining the eyes parallel 
to the belts. 

In No. 361 of the Observatory Mr. Phillips gives the 
details of his observations during each opposition since 
1898, and a diagram which shows the effect of the error 
referred to above on the observed drift in longitude of the 
Great Red Spot “ Hollow.” The hope is expressed that 
this may lead other observers to elucidate the matter 
further from their own experiences. 

The Solar Activity, January-June. — No. 7, vol. xxxiv., 
of the Memorie della Societd degU Spettroscopisti Italiani 
contains Prof. Mascari’s usual summary of the solar 
observations made at the Catania Observatory during the 
first six months of the current year. A comparison of 
the “ frequencies ” observed with those recorded for the 
latter semestre of 1904 shows that the solar activity was 
much greater during the later period, but the increase 
was much more marked during the first quarter of this 
year than during the second. The daily frequencies of 
spots, faculse, and prominences during the six months 
under discussion were 7*18, 7*12, and 3*29 respectively. 

Two plates which accompany this publication show, 
diagrammatically, the sizes and positions of the promin- 
ences observed on the sun’s limb at the observatories of 
I Catania, Kalocsa, Odessa, Rome, and Zurich during the 
i last quarter of 1902 and the first two months of 1903. 


INSTITUTION OF MINING ENGINEERS. 

'^HE sixteenth annual general meeting of the Institution 
of Mining Engineers was held at Manchester on 
September 13, 14, 15, and 16 under the presidency of Sir 
Lees Knowles, M.P. The report of the council contained 
an expression of deep regret at the loss sustained by the 
death of the president, Sir Lowthian Bell. The Institu- 
tion of Mining Engineers is a federation of seven local 
mining societies~the Manchester Geological and Mining 
Society ; the Midland Counties Institution of Engineers ; 
the Midland Institute of Mining, Civil and Mechanical 
Engineers ,* the Mining Institute of Scotland ; the North of 
England Institute of Mining and Mechanical Engineers ; 
the North Staffordshire Institute of Mining and Mechanical 
Engineers; ^ and the South Staffordshire and East 
Worcestershire Institute of Mining Engineers. Since the 
formation of the institution in 18S9, the membership has 
increased from 1239 to 2901 in 1905. 

The first paper read was on the leading features of the 
Lancashire coalfield by Mr. Joseph Dickinson, formerly 
H.M. Chief Inspector of Mines. This paper gave a 
concise sumniary of the recent developments of the geo- 
logical investigation of the coalfield. Electric power dis- 
tribution was dealt with in a paper by Mr. R. L. Gamlen, 
in which he showed the advantages possessed by the 
power companies as providers of power. Mr. B. H, 
Thwaite submitted a paper on colliery explosions in which 
he suggested, as a method of dealing with explosions, the 
installation of a series of pipes conveying a supply of 
oxygen and a pneumatic method of coal-dust removal. 
The former proposal met with much adverse criticism in 
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the discussion. Mr. Sydney F. Walker read a paper on 
earth in collieries, in which he pointed out some of the 
difficulties in carrying out the special rules drawn up by 
the departmental committee for the installation and use 
of electricity in mines. If earth was to be admitted into 
the system," the only method of carrying out the wishes 
of the committee was to use an uninsulated return com- 
pletely enclosing the live conductor. The last paper read 
was by Mr. John T. Stobbs on the value of fossil Mollusca 
in Coial-measure stratigraphy. He expressed the opinion 
that Mollusca afforded the best means of correlating Coal- 
measures, and considered that their neglect was due to 
inadequate collections in public museums, and to the fact 
that teachers failed to impress upon students the utility 
of the Mollusca as zonal indices. The Coal-measures were, 
he thought, comparatively neglected by the geologist, the 
knowledge of the Ordovician, Silurian, and Chalk systems 
being much more exact than that of the 3000 feet of Coal- 
measures. The remaining days of the meeting were 
devoted to excursions to Chanters Colliery, to New Moss 
Colliery, to the Manchester Museum, to the works of the 
British Westinghouse Company and the Manchester Ship 
Canal, to Pendleton Colliery, and to other places of 
interest. 


THE BRITISH ASSOCIATION, 

SECTION K. 

BOTANY. 

Opening Address^ by Harold Wager, F.R.S., H.M.I., 
President of the Section. 

On some Problems of Cell Structure and Physiology. 

Introduction, 

When Robert Hooke, in the early part of the seven- 
teenth century, discovered, with the aid of his improved 
compound microscope, the cell structure of plants, ^ he 
little thought that our ultimate knowledge of the physical 
and chemical processes in the living organism, of its 
growth and reproduction, of the problems of heredity and 
of the factors underlying the origin of life itself, would 
be in the main dependent upon a clear understanding of 
the structure and physiology of the cell. 

Hooke’s researches did not, in fact, carry him very far, 
and we must turn to the nearly contemporaneous works 
of Malpighi and Grew on the anatomy of plants for the 
first clear indication of the important part which cells 
take in the constitution of the various tissues of plants. 
The account they give of them is extremely interesting 
in the light of our present knowledge. Grew, for example, 
in speaking of the structure of the root, compares the 
parenchyma to a sponge, “ being a body porous, dilative, 
and pliable ... a most exquisitely fine wrought sponge.” 
The pores are spherical and consist of “an infinite mass 
of little cells or bladders. The sides of none of these are 
visibly pervious from one into another ; but each is bounded 
within itself. . . . They are the receptacles of liquor, 
which is ever lucid, and . . , always more thin or 
watery.” There is no indication either in Grew’s or 
Malpighi’s works that they understood the significance 
of this cell structure, and it was not until the beginning 
of the nineteenth century, after a lapse of some 150 years, 
that any insight into the real nature of the cell and its 
functions was obtained. But then began a period of 
activity — associated with the names of Turpin, Meyen, 
Robert Brown, Purkinje, J. Muller, Henle, Valentin, and 
Dutrochet — which culminated in the cell theory of Schleiden 
and Schwann that the common basis of all animal and 
plant tissues is the cell, and that it is upon this elementary 
vital unit that all growth and development depends. 

The nucleus was discovered in 1831 by Robert Brown 
in various tissues of the Orchidese and in some other 
families of the monocotyledons, as well as in some 
dicotyledons. He described it as a “ single circular 
areola, generally somewhat more opaque than the mem- 
brane of the cell,” and more or less granular. It is very 
distinct and regular in form, and its granular matter is 
held together by a coagulated pulp not visibly granular, 

1 Slightly abridged. 
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or, which may be considered equally probable, by an 
enveloping membrane. Although Robert Brown was the 
first to recognise the importance of the nucleus, and to 
give it a name, it had been seen by previous observers, 
and he himself mentions that he had met wdth indication? 
of its presence in the works of Meyen and Purkinje, 
chiefly in some figures of the epidermis; in a memoir by 
Brogniart on the structure of leaves, and that Mr. Bauer 
had particularly noticed it in the cells of the stigma of 
Bletia tankervilliae, but had associated it with the im- 
pregnation by pollen. There are some figures by 
Leeuwenhoek, published in 1719, to which Prof. L. C. 
Miall has directed my attention, of blood-corpuscles of 
a fish, human epidermal cells, and the connective tissue 
of a lamb, in which nuclei are shown, and they had been 
seen by Fontana (1781) in epithelial cells, and by Cavolini 
(1787) in some fishes’ eggs. 

To Schleiden and Schwann the cell was essentially a 
membranous vesicle enclosing a fluid sap and a solid 
nucleus. They thought that it arose in contact with the 
nucleus as a delicate transparent vesicle which gradually 
increased in size and became filled with the watery sap. 
As soon as it was completely formed, the nucleus, having 
done its work, was either absorbed or cast off as a “ use- 
less member,” or in some cases was “ found enclosed in 
the cell- wall, in which situation it passes through the 
entire vital process of the cell wffiich it has formed.” So 
far from being the most important organ of the cell, as 
we now consider it to be, they saw in the nucleus merely 
a centre of cell formation which is no longer required 
when the cell is formed. It was left for Hugo von Mohl 
to show that the mucus-like contents of the cell which 
he called protoplasm (1846) is the real living matter in 
which reside those activities wffiich call into play the 
phenomena of life, and that the origin of nuclei by division 
from a nucleus already existing in the parent cell would 
possibly be foiind to occur very widely. Von Mohl, 
Nageli’ and Hofmeister all appear to have had some 
idea of the importance of the nucleus in cell division. 
Von Mohl says that the “ process is preceded in almost 
all cases by a formation of as many nuclei as there are 
to be compartments in the mother-cell.” Hofmeister ’s 
description of it is interesting : “ The membrane of the 
nucleus dissolves, but its substance remains in the midst 
of the cell ; a mass of granular mucilage accumulates 
around it : this parts, without being invested by a mem- 
brane, into two masses, and these afterwards become 
clothed with membranes and appear as two daughter- 
nuclei.” 

It is, however, mainly to the researches of the last 
thirty years that we owe our knowledge of the many 
complex cell-activities at work in living organisms, and 
we are still only just on the fringe of the great problems 
which cytology "has to solve. Some of the most important 
of these are the origin and evolution of the nucleus,^ the 
meaning of the complex mode in which the nucleus divides, 
the origin and nature of the spindle figure and centro- 
somes, the part played by the chromosomes in the trans- 
mission of hereditary characteristics, the meaning of the 
phenomena accompanying fertilisation, the significance of 
the longitudinal division of the chromosomes and of their 
reduction in number in the sexual cells, and the evolution 
of the living substance. The satisfactory solution of these 
problems depends upon a clear understanding of the struc- 
ture of protoplasm and its various differentiations. How 
far we have succeeded in obtaining this I will endeavour 
to show. 

The Diffcretitiation of Structure in the Cell. 

The essential constituent of a cell is the protoplasm. 
This is differentiated into two constituents, the cytoplasm 
and the nucleus. It is usually held that this differentiation 
is an essential one, and that these two constituents are 
present in all cells ; but, as we shall see later, there is 
some evidence that not only are there cells with very 
rudimentary nuclei, but cells in which no trace of a nuclear 
structure can be found at all. 
i In addition to this primary differentiation of the cell, 
secondary differentiations occur, resulting in the produc- 
tion of organs such as chloroplasts, chromoplasts, leuco- 
plasts, pyrenoids, and pigment spots, which have special 
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functions to perform. All these are permanent organs of 
the cell, produced in the first instance as a result of the 
cell activit}^ but now capable of an independent existence 
ip the cell^ in that they reproduce themselves by division, 
and are in this way carried on from cell to cell. 

In many cells there are formed at certain stages other 
organs wTiich appear to be transitory, and are only pro- 
duced when they are required. Such are the spindle 
figure, the centrosorae, the blepharoplast, and the 
ccenocentrum. ^ 

So far as we know, the cell is the smallest vital unit 
that can have a separate existence. But it is only among 
the unicellular organisms and under certain conditions in 
the earlier stages of development of the more highly 
organised multicellular organisms that cells have a per- 
fectly independent life. Schwann’s hypothesis that the 
- multicellular body is a colony of independent vital activities 
governing the nutrition, growth, and reproduction of the 
whole is not tenable. The cell cannot be regarded as an 
independent unity working merely in association with 
other cells. Its life and existence depend upon these. It 
is an integral part of an individual organisation, and 
cannot exist apart from it. But this absolute dependence 
of individual cells upon the organisation as a whole is only 
Tealised in the more highly developed forms. In the lower 
types of plants (and animals) it is possible, during the 
early stages of development, to separate a single cell from 
the whole, which will still continue to live and grow. 
Each cell is no doubt dependent upon the others to some 
extent, even at this early stage, but it still retains the 
power to develop independently if placed under suitable 
conditions. As cell division continues each cell becomes 
more and more dependent upon its fellows, until the stage 
is reached when it no longer has the power to exist by 
itself. The various functions performed by a cell reside 
within .it as an individual unit, but the exercise of these 
functions is governed by the organism as a whole. Just 
as the organism seeks for a state of equilibrium in relation 
to various external stimuli, so a cell in an organism has 
to adapt itself to and come into a state of equilibrium 
with the various cells around it. 

T/ie Nucleus. 

The nucleus is the centre of activity, and governs the 
vital functions of the cell. All investigations show that 
in its absence the cell soon ceases to perform its vital 
functions and dies. 

In all cells, from the algae and fungi upwards, the 
nucleus is more or less clearly delimited from the cyto- 
plasm by a membrane or limiting layer. The important 
substance which is thus separated off from the rest of 
the cell is the chromatin, probably the most complex and 
most highly differentiated chemical compound or collection 
of compounds in the cell. It exists in the form of a more 
or less granular netw’ork, and is characterised chemically 
by the presence of phosphorus, which is in organic con- 
nection with it. We may look upon the chromatin as 
the highest point in the development of living substance, 
upon which the activities of the cell in great measure 
depend, and as the seat of origin of all those complicated 
changes which have for their ultimate aim the division 
of the cell. 

The division of the nucleus begins by a series of trans- 
formations^ in the chromatin network which lead to the 
differentiation in it of chromosomes. We know very little 
of what actually takes place during these changes, and 
practically nothing of the forces at work to bring them 
about. But the visible result is that the chromatin 
granules gradually fuse together, or become restricted to 
certain areas by the increased vacuolation of the ground 
substance of the nucleus to form a thick, more or less 
regular thread, in which can be observed at certain stages 
a differentiation into alternate regions of stainable and 
unstainable substance — chromatin and achromatin — which 
finally breaks up into equal or unequal lengths to form 
the chromosomes. In some cases the chromatin granules 
or network become 0;ggregated into a definite number of 
irregular masses which form the chromosomes directly 
without the production of a distinct chromatin thread. 

This nuclear differentiation is usually accompanied by 
changes in the cytoplasm which lead to the appearance 
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of a fibrillar structure in the form of a more or less - 
regular spindle, the threads of which come into contact 
with the chromosomes through the breaking down of the 
nuclear w’all. The chromosomes then, by the action of a 
force or forces of which we as yet know very little, arrange 
themselves in regular order in the equatorial plane of the 
spindle figure, and some of the spindle fibres become 
attached to them. The chromosomes become divided longi- 
tudinally into two apparently exactly equal halves ; and: 
then, probably by the exertion of some sort of contractile 
force or pull on the part of the spindle fibres, the separate 
halves are caused to move to opposite poles of the spindle. 
Here a series of transformations take place, which lead 
to the constitution of two new nuclei. Such are the 
essential features in this complex process of nuclear 
division, and it is a striking fact that they occur with 
more or less regularity in all nuclei from the algae and 
fungi up to the highest plants. 

The Structure of Cytoplasm. 

In the elucidation of cell structure we owe much to the 
beautiful methods of staining and fixing which are due 
especially to Flemming and Heidenhain, to the improved 
micro-chemical methods which we owe especially to 
Zacharias and Macallum, and to the investigations of 
such observers as Fischer and Mann, who have shown us 
the effects of various reagents upon the living substance, 
and have thus taught us to be very cautious in our 
interpretations of the structures seen in dead fixed cells. 

The investigations of oil-foams and colloids by Butschli, 
Hardy, and others have given us a clue to possible ex- 
planations of the various appearances seen both in the' 
living and dead fixed and stained cells, and the intro- 
duction of the ribbon section cutting microtome into , the; 
domain of vegetable histology has enabled us to make the 
; best use of the beautiful apochromatic object-glasses which 
we owe to the researches of the late Prof. Abbe. 

It is unfortunate that, so far, very little progress has 
been made in the examination of the structure of the 
living cell. We may hope that, with the improved methods 
of illumination now available, combined with experimental 
investigation, it will be possible to make some progress in 
this direction. It is of the greatest importance that wo 
should be able to satisfy ourselves to what e.xtent the 
various appearances seen in the fixed and stained cell are 
due to the action of the reagents employed. In this 
respect a recent discovery by Kohler, which indicates the 
possibility of making use of the ultra-violet rays in such 
investigations, is of interest. Kohler [Phys, Zeit., 1904) 
finds that if the ultra-violet rays from the electric spark 
between cadmium or magnesium terminals are separated 
out by means of quartz prisms, objects illuminated by 
them, when examined by means of lenses made of quartz, 
show differentiations of structure which otherwise require 
staining to make them visible. The chromatin of the 
nucleus and such substances as cuticle and cork are almost 
opaque to the ultra-violet rays, and can be made visible 
on a fluorescent screen or can be photographed. The re- 
solving power of the microscope is doubled, and Lummer 
considers that the principle employed is the only one by 
which further progress in resolving power can be made. 
If the method is found by cytologists to be a workable 
one, it may open up an entirely new field of microscopic 
investigation by which the protoplasmic differentiation 
in living cells may be more clearly revealed. 

Many attempts have been made to show that the cyto- 
plasm possesses a definite morphological structure of its 
own, which is related to the various functions it performs, 
and^ that it is not a formless semi-viscid fluid in which 
various physical and^ chemical forces are at work, and 
upon which the various structures observed depend ; in 
other words, that it possesses a morphological constitution 
as opposed to a merely chemical one. 

Fromman and Heitzmann in 1875 described the strucr 
ture of cytoplasm as consisting of fine threads or fibres 
in the form of a net with fluid between and forming a 
sponge-hke structure. Flemming in 1882 described it as 
composed of two substances, one in the form of fibrils 
plar substance) embedded in the other, a more or less 
homogeneous interfilar substance. In 1890 Altmans pro- 
pounded his interesting hypothesis that all living sub- 
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Stance is made up of minute granules or bioblasts, which 
are the real vital units or elementary organism, embedded 
in a homogeneous substance, the non-living matter. Cells 
are formed by a combination of these units of a lower 
order, and are therefore individuals or units of the second 
order. 

At about the same time Butschli brought forward his 
oelebrated hypothesis of the froth or alveolar structure of 
-cytoplasm. This was based upon an extensive series of 
•observations upon both living and dead cells as well as 
upon froths or foams made by mixing salts of various 
kinds with oil and then placing small particles of the oily 
mixtures so obtained in water. 

Butschli compares the structure of cytoplasm to that 
of a fine froth, and considers that much of the granular, 
and network or fibrillar structure can be referred to the 
optical appearances presented by such a froth. That such 
structures are visible cannot be doubted by anyone who 
has examined these froths attentively with the microscope. 
But that all the fibrillar structures "described by Fromman 
and Flemming, whose observations have often been con- 
firmed since by competent cytologists, can be referred to 
a froth structure, cannot, I think, be accepted by anyone 
who has carefully examined plant cells. 

From the fact that cytoplasm appears homogeneous 
under certain conditions, and that the foam structure can 
be so readily produced in it by various means, and further 
that, as Hardy has shown, the action of certain reagents 
upon colloids results in the separation of solid particles 
w^hich become linked together to form a comparatively 
coarse, solid framework in the form of an open net which 
holds fluid in its meshes, it is probable that we shall find 
J.he foam-structure theory of protoplasm is not tenable. 
It seems far more in accordance with what we know 
that we should regard protoplasm as fundamentally a 
semi-fluid, homogeneous mass, in which, by its own 
activity, granules, vacuoles, fibrils, &c., can be produced 
as secondary structures ; and that any special morpho- 
logical structure which it may possess is beyond the limits 
of the present resolving powers of the microscope. 

The Structure of the Nucleus, 

From the recent observations of Gregoire and Wygaerts, 
Berghs, Allen, Mano, and others, it is difficult to arrive 
at any definite conclusions as to the structure of the 
nucleus, or as to the changes which take place in it lead- 
ing to the production of the chromosomes. The resting 
nucleus seems to possess a very simple organisation. In 
the living condition it appears to consist merely of a 
homogeneous ground substance in which is contained a 
mass of chromatin granules which do not appear to have 
any particular shape, and one larger granule of a spherical 
shape, the nucleolus. Sometimes a network or foam 
structure is visible, but not always; but here, as in the 
cytoplasm, it is difficult to be certain of this. It may be 
that the chromatfn is always in the form of an irregular 
network embedded in the colourless ground substance, and 
that the granular appearance is due to an optical effect 
similar to that observed in finely meshed oil-foams. 
According to Strasburger, Miss Sargant, Farmer and 
JMoore, Mottier, and others, the nucleus contains an achro- 
matic network — the linin — in which the chromatin granules 
are embedded, Mano, Moll, and Sypkens deny the exist- 
ence of these two substances, and state that the network 
•consists of chromatin only ; while Gregoire and Wygaerts, 
Allen and Berghs, are inclined to the view that there is 
a fundamental basis of linin which is impregnated by 
chromatin ordinarily diffused through its whole substance, 
but capable of being collected into certain definite regions 
under certain conditions by which the granular appear- 
ance is produced. The evidence brought forward in many 
•of the more recent investigations certainly goes to show 
that the chromatin is not in the form of such definite 
.granules as was at one time supposed; that they are not 
so regular in size or outline ; and that it is not easy to 
•differentiate between the chromatin and achromatin con- 
tents of the nucleus. Staining reactions do not afford a 
sound clue to their differentiation, for, as Fischer and, 
more recently, Allen have shown, the differences in stain- 
ing reactions of the different parts of the nucleus vary 
saccording to the strength of the stain, the time it is 
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allowed to act, and the size or thickness of the granules 
or threads stained. 

Strasburger has suggested that the chromosomes are 
formed by the fusion of gamosomes (chromatin granules) 
around gamo-centres into zygosomes (chromosomes), but 
the changes which take place are probably not so clearly 
defined as this. What seems clear from the facts we 
know is that the substance forming the homogeneous 
chromosomes — the chromatin or nuclein — becomes broken 
up in the reconstitution of the daughter-nuclei, by vacuo- 
lation or otherwise, into an irregular network which 
presents a granular appearance. In this all trace of the 
original individual chromosdmes is in most cases lost, 
and at the same time one or more deeply staining bodies 
of a spherical, or nearly spherical shape — the nucleoli — 
appear in contact with it. 

The Nucleolus and its Function. 

The evidence is steadily accumulating that the nucleolus 
is intimately 'concerned in the formation of the chromo- 
somes, although probably not exclusively concerned in this 
function. In most cases it appears to form a part of the 
chromatin network, being connected to it by threads, and 
generally gives similar reactions to the chromosomes. In 
some few cases it is described as completely separated 
from the network by a clear area which is visible both 
in the living and in the stained condition. The evidence 
that the nucleolus is concerned in chromosome formation 
may be summed up as follows : the nucleoli are closely 
connected or associated with the nuclear network ; as the 
nuclear netw’ork becomes more deeply stained the nucleoli 
become smaller or lose their capacity for stains ; at the 
time the chromosomes are being differentiated they are 
connected to the nucleoli by delicate threads ; the chromo- 
somes resemble nucleoli in their behaviour towards re- 
agents and stains ; during the period of sinapsis the 
nucleoli come into very close relations with the nuclear 
thread, and as the nucleus gradually passes out of the 
sinaptic stage the thread stains more deeply; in the re- 
constitution of the daughter-nuclei the chromosomes can 
be seen to fuse together into a more or less irregular 
mass, out of which the delicate nuclear network and the 
prominent nucleolus are evolved ; in certain cases all the 
chromatin appears to be stored up in the nucleolus. 

It has been suggested that the nucleolar substance is a 
product of excretion of the nucleolus, but there is very 
little evidence for this view. On the other hand it is 
very likely, as suggested by Mottier, that the nucleolus 
contains a store of nutritive material which can be used 
up for various purposes, both in the nucleus and in the 
cytoplasm. In some cells a portion of the nucleolar sub- 
stance is thrown out into the cytoplasm during the division 
stages, and it is very probable that this may have some 
important connection with the metabolic activity of the 
cell at this period. 

Division of the Nucleus in the Spore Mother-cells, 

The divisions of the nucleus which lead immediately to 
the formation of the spores possess sonie features which 
are not found in ordinary vegetative mitosis, and which 
have an important bearing upon the facts of heredity. 
The first of these is known as the heterotype, the second 
as the homotype division. The essential features of the 
heterotypical division are as follows : — The chromatin net 
becomes gradually resolved into a more or less continuous 
spireme. This thread (or threads) contracts into an 
irregular mass around the nucleolus, a phenomenon which 
was first discovered by Moore, and to which he gave the 
name of “sinapsis.’^ Some observers regard this con- 
traction as caused by reagents; but since it has been 
observed in the living condition by Miss Sargant and 
others, it is probably a definite and normal stage in the 
division. It is concerned with some very pronounced 
changes which take place at this time in the nucleus. 
The nuclear thread becomes more prominent, stains more 
deeply and exhibits a double row of granules which gives 
it the appearance of a double thread. This has been 
variously interpreted by different investigators : Miss 
Sargant, Farmer and Moore, and many others consider 
that it is due ta a longitudinal splitting of the thread; 
Dixon, Gregoire, Berghs, and Alien .consider it as in- 
dicating a close approximation of separate loops of the 
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thread. Whichever of these explanations is the correct 
one, the doubling gradually disappears and the thread 
becomes distributed through the nuclear cavity and again 
appears single ; it becomes shorter and thicker and once 
more becomes aggregated around the nucleolus. This 
i^ay be, as Miss Sargant suggests, a second sinapsis. At 
this stage the chromosomes appear, but reduced to half 
the number of those which appeared in the previous 
divisions, so that they may be regarded as biv^ent or 
double chromosomes. They become shorter and thicker, 
and gradually become grouped in the equatorial plane of 
the nucleus, where they become attached to the spindle 
fibres. Each chromosome now divides into two halves, 
which pass to the respective poles of the spindle, to form, 
without the intervention of a complete resting stage, the 
division figures of the daughter-nuclei. 

The exact mode in which the division of the chromo- 
. somes into two halves takes place is the subject of much 
controversy. The studies of Weissman oq the pheno- 
mena of heredity led him to the conclusion that the 
chromosomes consist of more than one complete ancestral 
germ-plasm, and that consequently these must be reduced 
in number in the sexual cells to escape the extraordinary 
complexity w’hich would arise if the ancestral germ-plasms 
were doubled at each sexual fusion. As the longitudinal 
division of the chromosomes divides them into two equal 
halves it is obvious that this wull not reduce the number 
of ancestral germ-plasms, and therefore Weissman pre- 
dicted that a transverse division of the chromosomes would 
be found to take place by which the reduction would be 
brought about. This was soon discovered to be the case 
for many animal cells, the reducing division taking place 
during the formation of the sexual cells, but in plants 
this was not so easily determined. Belajeff, Dixon, 
Atkinson, and others maintained that a true reduction 
division took place in the cases examined by them ; but 
the majority of observers, Miss Ethel Sargant, Strasburger, 
Farmer, Mottier, and many others, maintained that there 
was no transverse division, but that all the divisions were 
longitudinal. Recently, however, Farmer and Moore have 
re-investigated the whole sequence of events in both 
animals and plants, with the result that a true reduction 
division is found to occur in the heterotype stage. In 
many investigations which have recently appeared this 
transverse division is confirmed, but the exact details of 
the process are not yet agreed upon. Farmer and Moore 
state that the spireme thread first becomes longitudinally 
split, the tw’O^ longitudinal halves then fuse again, and 
subsequently bivalent chromosome loops are formed which 
divide transversely in the middle, and so produce two 
monovalent chromosomes w’hich pass to opposite poles of 
the spindle, as already described. Gregoire, on the other 
hand, states that the threads at the first sinapsis become 
approximated together and then fuse; the double thread 
thus produced breaks up into chromosomes, which are 
thus bivalent in a different sense from those of Faimer and 
Moore, the monovalent chromosomes being produced by a 
longitudinal splitting of the thread, ■which divides it into 
the two original halves which fused together. 

XVhich of these two methods will ultimately be found 
to be the correct one remains to be seen, but Allen has 
recently published an account of the process as it occurs 
ranadtJwse, in xvhich he agrees substantially 
with Gregoire, and states definitely that the first appear- 
ance of the double nature of the thread is not due to 
a longitudinal splitting of a single thread, but to an 
approximation of two threads, which ultimately fuse 
together to form a single continuous thread in the nuclear 
cavity. This thread at a later stage undergoes a longi- 
^dinal splitting, possibly into those which formerly united: 
but this IS not certain. The double thread then divides 
up into segments, the chromosomes, and in the subsequent 
senes of events the longitudinal halves of these chromo- 
somes beoime distributed to the opposite poles of the 
spindle. Each chromosome is thus seen to be bivalent* 

'chromosome is to be re- 
garded as a monovalent chromosome is doubtful as the 
fusion of the orijginal threads was complete, and ’there is 
of^ deciding as to how far the subsequent longi- 

completely fused thread separated 
It into Its two original parts. 
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Sinapsis, 

The term sinapsis ” was first given by Moore to 
that stage in the prophases of the nuclear division of the 
sexual cells in which the contraction of the nuclear thread 
around the nucleolus at one side of the cavity of the 
nucleus takes place. If this phenomenon is not a result 
of the action of the fixing reagents, then it indicates some 
striking change m the metabolic activity of the nucleus. 
This activity is seen in the increased staining capacity of 
the chromatin thread and in the changes which take place 
in the nucleolus, by which it becomes very irregular in 
shape and closely connected by threads to the chromatin 
network. In many cases the nucleolar substance appears 
as if being drawn out into the thrcadwork, and the 
nucleolus appears as if some active change were taking 
place in it. 

It is very difficult to escape the conclusion that we are 
here dealing with a series of changes in the chromatin 
thread which are intimately bound up with the activity 
of the nucleolus, and it is probable that the increased 
stainability of the chromatin is due to an actual trans- 
ference of a portion of the nucleolar substance into the 
thread. 

Experimenial Ohservations on the Activities of the 
Nucleus. 

So far as I know no experimental investigations into 
the causes which bring about the changes in the prophases 
of nuclear division have been made, but it is not difficult 
to imitate artificially some of the phenomena observed. 
Olive oil is shaken up in a mixture of methylated spirit 
and water of such a strength as will allow the oil globules 
^ to float. A shallow Petrie dish, three or four inches in 
i diameter, is then taken ; the mixture of oil and dilute 
: methylated spirit is well shaken until the oil is broken 
up into very fine globules, and the mixture is at once 
poured gently into it. The appearance of the mixture is 
that of a homogeneous mass of small oil globules dis- 
tributed through the solution, and can be compared to 
the granular appearance of a nucleus in a resting stage. 
The spirit at once begins to evaporate, and currents are 
at once set up in the solution in such a way that the 
globules of oil gradually become restricted to certain areas 
only, and a coarse granular network is formed somewhat 
like the early stages in the aggregation of the chromatin 
granules into a spireme in the nucleus. The network 
gradually becomes more and more dearly defined, and 
then, just as is the case in the nuclear network, it begins 
to show a double row of granules, which finally becomes 
very clear and distinct. The threads become shorter and 
thicker and break up into irregular lengths, which 
gradually mass themselves together into an irregular heap 
or heaps of fusing-oil globules either in the middle or at 
the periphery of the petrie dish. We have, in fact, a good 
imitation of the earlier stages in the prophascs of division 
of the nucleus, and it seems not unlikely that the aggre- 
gation of oil globules in our petrie dish may afford some 
clue as to the possible means by which the aggregation 
is brought about in the nucleus. 

I do not^ suggest that the complex phenomena which 
take place in nuclear division are to be explained as due 
simply to such phenomena as diffusion, surface tension, 
and the like, or any other physico-chemical processes. 
We must be^ very careful not to attempt to force merely 
physico-chemical explanations upon such phenomena as 
these. Without admitting the necessity of anything akin 
to a special vital force, we are compelled to admit that 
Vital phenomena do not at present admit of a merely 
mechanical explanation. But it does seem to me possible 
that the metabolic activity of the nuclear material at 
this stage may be accompanied by phenomena referable 
in part to these agencies. If, for example, active metabolic ' 
^tivities are set up between the nucleus and cytoplasm 
through the nuclear membrane, as seems probable, it is 
quite conceivable ^ that this would bring about diffusion 
currents which might be taken advantage of in producing 
the aggregation of the more solid parts of the nuclear 
substance into a more or less definite thread-like structure 
into chromosomes. In any case such 
possibilities must be taken into account in considering 
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the significance of such nuclear re-arrangements, and if 
any of them can be definitely explained in this way the 
final solution of the problem may be much simplified. 

Validity of Cell Structure as seen in Fixed and Stained 
Preparations. 

Our knowledge of the minute details of cell structure 
and nuclear difi’erentiation depends upon the appearances 
presented by cells which have been fixed in various re- 
agents and subsequently stained, and it is not an easy 
matter to determine in how far these are artificial and 
in how far they are actual structures existing in the living 
cell. The researches of Fischer, Hardy, Mann, and others 
have shown that on the precipitation of proteids by re- 
agents structures are produced which were certainly not 
present originally, and which resemble those often observed 
in fixed cells. From a consideration of such facts it has 
been suggested that many of the details revealed in fixed 
cells, such as centrosomes and centrospheres, with their 
fibrillar^ radiations, are produced artificially and have no 
real existence. It is unfortunate that so little attention 
has been paid to the examination of living cells, for the 
structures which can be seen in them are, so far as they 
can be revealed by the microscope, always like those seen 
in fixed preparations- 

Differentiation of Structure Visible in the Living Cell. 

The amount of differentiation visible in the living cell 
in favourable objects is very considerable. Not only can 
chloroplasts, starch-grains, nucleus, leucoplasts, pyrenoids, 
&c., be^ clearly seen, but also a very considerable amount 
of detailed structure. Chromosomes have been seen in the 
living cell by ^ many observers — Treub, Strasburger, 
Behrens, Zacharias, and others. The series of figures 
published by Strasburger of nuclear division in the staminal 
hairs of Tradescantia show the whole process of chromo- 
some formation and separation into two daughter-groups, 
except the longitudinal division. 

In the same object Demoor and de Wildeman have also 
been able to detect the spindle fibres and connecting fibres. 
These were not seen by Strasburger; and Zacharias, who 
has more recently made observations on staminal hairs, 
was also not able to detect them. Nevertheless Stras- 
burger mentions that in some cases connecting threads 
were visible at a late stage in the division between the 
daughter-nuclei, and Treub also describes a similar pheno- 
menon in some cases during the nuclear division in the 
ovules of an orchid. 

In Spirogyra, Strasburger has given a full account of 
nuclear division in the living cell. Large species of this 
alga are very ' favourable objects for this work, and he ! 
has shown that in such species the spindle figure as well ! 
as^ the connecting fibres can be seen in the living cell. 
Wildeman has also seen and figured them ; but Behrens 
states that spindle fibres and connecting threads are not 
visible in Spirogyra during life. 

My own observations upon a large species of Spirogyra 
which I have had an opportunity of investigating entirely 
support the view that these structures are visible in the 
living condition. 

The Structure of the Chloroplast. 

In view of its extreme importance in the function of 
assimilation a knowledge of the structure of the chloro- 
plast is important. Owing to its small size a satisfactory 
demonstration of its finer structure is very difficult. That 
it consists of a colourless ground substance, in which 
the chlorophyll is embedded, is clear; but how these two 
substances are united and the relations between them 
structurally are not known. Pringsheim concluded that 
the ground^ substance of the chloroplast is a sponge-like 
network with the oil-like solution of chlorophyll in its 
meshes. 

Schmitz thought that the fine granular appearance of 
the chloroplast was due to a fine net-like structure in 
which the chlorophyll was diffused. Fromman also describes 
it as a green granular network. Schwartz, on the other 
hand, describes it as composed of a ground substance 
containing a number of green fibrillae side by side, which 
are coloured green throughout, but show also an accumu- 
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lation of the green colouring matter in the form of 
1 granules along these threads. 

Meyer thought it was composed of a homogeneous 
ground substance with various-sized granules of the green 
substance embedded in it. To these granules he gawe 
the name of “ grana.” Schimper stated that it was com- 
posed of a colourless stroma containing numerous vacuoles 
filled with the green semi-fluid chlorophyll, identical with 
the ‘"grana” of Meyer. 

Some observers consider that the chloroplast is sur- 
rounded by a distinct membrane ; whilst others consider 
that the substance of the chloroplast is directly connected 
by colourless strands to the cytoplasm. 

According to some observations which I have made 
recently,^ the chloroplast, when examined under high 
powers in the living condition, appears to be filled with a 
mass of green granules with a colourless substance between 
them. But in certain cases a distinct fibrillar arrange- ’ 
ment of the chlorophyll is observed. This is very easily 
seen ^ in the chloroplasts of Euglena, both in the living 
condition, and, more easily, when the cells are burst and 
the chlorophyll grains are extruded into the water. But 
it may be seen also in the chloroplasts of the higher plants 
when these are large enough to be examined easily. In 
these cases the green colouring matter appears granular 
when the chloroplast is in the epistrophe or shade position, 
fibrillar when it is in the apostrophe or intense light 
position. This difference in the appearance of the chloro- 
phyll accompanies a difference in the shape of the chloro- 
plast. As is well known, the chloroplast in the epistrophe 
position presents an oval or more or less circular form; 
in the apostrophe position a flattened and lenticular form. 
The fibrillar structure appears to be that of fine fibrils 
lying more or less parallel, but a closer examination shows 
that they are connected together here and there so as to 
give the impression of an elongate network. In the epis- 
trophe condition the chlorophyll corpuscle appears greener 
than in the apostrophe condition. The granules are in fact 
so arranged and so numerous as to present a practically 
i continuous surface of chlorophyll to the action of the light 
rays. The fibrillar arrangement, on the contrary, has 
numerous light spaces between the fibrils, so that less 
surface of chlorophyll is exposed to the rays of light. 
The difference in the amount of chlorophyll surface exposed 
to the light appears therefore to be bound up with the 
difference in the intensity of light which causes the different 
positions of epistrophe and apostrophe to be assumed by 
the chloroplast. Just as in diffuse light the chloroplasts 
themselves are more fully exposed to the light than in 
intense light, so in the individual chloroplast we appear 
to have such an arrangement of the chlorophyll that in 
diffuse light a larger surface of it is exposed to the light 
rays than in a more intense light. The interesting con- 
clusion is therefore arrived at, that the chloroplast is 
able, not only by its position but also by its structure, to 
guard itself against the effects of a too intense light. 

A careful examination of the chloroplast in the epis- 
trophe position renders it probable that the granular 
appearance is not due to the existence of separate granules 
of chlorophyll. It resembles more nearly an optical effect, 
due to the superposition of alveoli upon one another, such 
as appears in fine oil-foams. By focusing carefully above 
and below the granules we get a distinct appearance as 
of a green alveolar network. If the chlorophyll corpuscle 
is extruded into water it begins to swell up and becomes 
vacuolar; the granules disappear and the chlorophyll then 
appears to be distinctly diffused through the ground sub- 
stance of the chloroplast, I am therefore inclined to the 
view that the chlorophyll corpuscle consists of a ground 
substance in the form of a delicate alveolate structure, in 
which the chlorophyll is more or less uniformly diffused. 
The diameter of the threads of this network is greater 
in the epistrophe than in the apostrophe position, and this 
affords a means by which the chloroplast can accommodate 
itself to varying intensities of light. 

The chloroplast must be regarded as performing at least 
two functions. It brings about the dissociation of CO3 
and it is a starch-forming organ. In the algse and some 
other plants these two functions appear to be differentiated, 
and starch is formed directly by the pyrenoid. How far 
these two functions are independent in the ordinary chloro- 
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plast is not known ; but that starch can be formed, in- 
dependently of chlorophyll, in the leucoplasts and in the 
ordinary chloroplasts directly from sugar and other organic 
solutions in the dark seems to indicate that the two are 
ru>t necessarily connected. 

The colourless stroma of the chloroplast gives a distinct 
and pronounced reaction for phosphorus when treated 
according to Macallum’s method. It resembles, therefore, 
in this respect the nuclein constituent of the nucleus. 
What the exact significance of the presence of phosphorus 
in the chloroplast may be I do not know*, but it is ex- 
tremely interesting to find that in an organ in which a 
high degree of metabolic activity is always found a sub- 
stance should be present which is akin to the highly 
organised nuclear constituents. It suggests an interesting 
comparison with those plants in which a special starch- 
forming organ, the pyrenoid, is differentiated. 

The Centrosomes and Centro spheres, 

A vast literature has growm up in connection with the 
structure and function of these bodies because of the 
special importance which has been attached to them as 
the originators of the process of nuclear division and of 
the formation of the spindle, and because of the important 
part which it is assumed they play in the phenomena of 
fertilisation. 

Their very general occurrence in animal cells and their 
prominence in the reproductive processes led plant cyto- 
logists to predict that they would be found to occur also 
in plant cells. But their prediction has not been fulfilled. 
They are frequently found among the Thallophytes and 
Bryophytes, but in the higher plants the evidence is steadily 
accumulating against them, and such structures as have 
been described by Guignard and others are held to be 
bas^ upon a misinterpretation of the facts observed. 

Where the centrosome exists it consists of a deeply 
stained granule or group of granules surrounded by radi- 
ating fibres. In some cases, as in the Basidiomycetes, 
the centrosomes only become definitely visible as minute 
dots at the poles of the spindle, and are not visible until 
this is completely or nearly completely formed. In other 
cases, as in Dictyota (Mottier), Ascomycetes (Harper), 
the centrosomes with their radiations are clearly visible 
at two opposite sides of the nucleus in the resting stage, 
and are in close contact with the nuclear membrane. In 
the Ascus, Harper has shown that the centrosome is in 
close contact, not only with the nuclear membrane, but 
also with the chromatin net, and it seems probable that 
there may be a connection between them. The spindle 
fibres are formed both in Dictyota and in the Ascus in 
the nuclear cavity before the nuclear wall breaks down. 
In the division of the daughter-nuclei the centrosome which 
is carried over with each daughter-nucleus appears to 
divide — but this is not certain — to give two new centro- 
somes for the formation of the new spindle figure. 

Experiments on the Production of Artificial Asters. 

There are fw’o main views as to the nature of the 
spindle and astral fibres : (i) that they represent a definite 
morphological differentiation of the cytoplasm which 
possesses in itself the power of forming these fibres; 
(2) that they are formed out of the cytoplasm by some 
modification of its structure or arrangement of its parts, 
or by the precipitation or condensation of some of its 
constituents. 

The^ aggregation of granules into radiating fibrils can 
be imitated artificially by allowing a drop of alcohol or 
turpentine to fall upon smoked glass. If the drop is 
allowed to fall from a good height, we get the artificial 
centrosomes with radiations first described by Henking; 
these are due mainly to the splash of the drop and its 
breaking-up into small particles which radiate outwards 
carrying portions of the smoke film with them. If the 
drop is allowed to fall more gently, so that it does not 
splash, its^ first effect is to produce a clearly circumscribed 
circular nng, and theii,^ by slowly spreading outwards, 
to produce an aggregation of the smoke particles into 
ftbnls which more nearly represent the appearances pro- 
duced in cytoplasm than do Henking’s splashes. 

By careful manipulation we can get in this way re- 
presentations of the centrosome or centrosphere, or even 
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the radiations around the nucleus. If the edge of lh«? 
alcohol or turpentine be carefully examined under the 
microscope as it is slowly spreading outwards, a violent 
motion of the smoke particles will be observed as soon 
as the liquid comes into contact with them, and as the 
liquid passes on these particles settle down into definite 
continuous fibrils, which go on growing as the liquid 
continues to spread. 

Fischer has described the formation of artificial asters, 
by two methods : (i) If pith is injected with proteid and 
then fixed, asters are found around small particles of 
foreign matter in the proteid. (2) If a small granule of 
corrosive sublimate or a drop of osmic acid be brought 
into a proteid solution radiating strire are formed in it 
by precipitation. He suggests that the centrosome is. 
formed by the precipitation of albuminous substances in 
living cells by the excretion of nucleic acid from the 
nucleus, and that, as in (i), artificial radiations are formed 
around it by the action of the fixingr reagents ; or possibly 
by the fixative action of the nucleic acid itself. Or the 
centrosome itself may produce them, as in (2), by acting, 
as the precipitating agent, just as corrosive sublimate or 
osmic acid. Mr. Jenkinson has recently described some 
interesting experiments on the artificial production of 
asters, and comes to the conclusion that osmotic pressure 
and surface tension are probably concerned in the form- 
ation of these structures in the living cell. The centro- 
some may be a body capable of withdrawing water from 
the cytoplasm, of swelling up and dissolving in the water 
so absorbed, and then giving off radial outgrowths which 
precipitate the proteids of the cell, and so form astral 
rays; or the centrosome may undergo decomposition, or 
may secrete a ferment which would have the same effect 
upon the cytoplasm. 

The Blepharoplast. 

The blepharoplast is a special organ associated with 
the formation of the cilia in motile spermatozoids and 
zoospores. It consists of a centrosome-like granule, often 
surrounded by radiations. It appears inside the cell in 
close relation to the nucleus, or sometimes at the periphery 
of the cell. In Polytoma the two cilia thus arise from a 
granule (blepharoplast) at the extremity of the cell. In 
iEdogonium the blepharoplast arises, according to Stras- 
burger, in the plasma membrane. Strasbiirger considers 
them^ as kinoplasmic in nature, and thus brings them into 
relation with his other kinoplasmic structures, the centro- 
some and spindle. 

Some authors consider that the blepharoplast is a true 
centrosome, or homologous with a centrosome. It has. 
not, however, been conclusively shown that it at any 
period in its history performs the function of a centro- 
some, or that it is derived from one. Further, in many 
of these plants, if not all, there are no centrosomes at any 
stage in their life-history. 

On the whole the evidence is distinctly against the view 
that the blepharoplast is genetically connected with the 
centrosome. It is more in accordance with the present 
state of our knowledge to consider the blcpharoplasts as 
special structures which arise de novo in the cell for the 
special function of cilia formation. 

The Coenocentrum and its Function, 

In the oogonia of some fungi there appeal's at an early 
stage in the development of the obsphere a dense granular, 
deeply stainable substance, the function of which is un- 
known. It appears in the centre of the cell, and was first 
discovered in the oosphere of Cystopus {Albugo) Candida, 
It IS probably^ formed by an accumulation of stainable 
granules or microsomes. It disappears soon after fertil- 
isation takp place, and is therefore not a permanent 
organ of the cell. Shortly after its appearance one of 
the nuclei out of the large number irregularly scattered 
through the oogonium comes into contact with it, and 
gradually becomes more or less embedded in it. All the 
other nuclei pass to the periplasm, leaving this single 
nucleus as the nucleus of the ovum. The fertilising tube 
wmch contains the male nucleus also grows towards it 
^d comes close to it to discharge the male nucleus upon 
It. ihis indicates that it may exert in some way or other 
an attraction, first upon the female nucleus, and secondly 
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Upon the fertilising tube, thus helping to bring the sexual 
nuclei together. Stevens suggests that it may be of the 
nature of a dynamic centre, and he gave it the name 
coenocentrum. It may be nutritive in function, and may 
€xert a chemotactic stimulus upon the sexual nuclei. 

It does not appear to be actually concerned in the fusion 
■of the sexual nuclei. In Peronospora parasitica, for 
example, it completely disappears before the fusion of 
the nuclei takes place. So far all the views as to its 
function are purely hypothetical. It may be a mere 
coincidence that it should become associated with the 
sexual nuclei at the time they come together in the 
oosphere. Its function may be "totally unconnected with 
these. From the fact that it stains so deeply in nuclear 
stains, the substance of which it is composed may be 
■of the nature of nuclein, and it is possible that it may 
be due to a substance secreted by the nuclei of the 
oogonium for some special purpose connected with the ; 
maturation of the oospore. It is possible that it may have 
something to do with the formation of oil, which appears 
in such abundance in the ripe oospores. It begins to dis- 
appear just at the time the oil begins to form. 

It seems more likely that the function^ of the coeno- 
centrum is connected with those metabolic activities of 
the zygote, which must at this stage in its development 
be very considerable, than wdth the exertion of an attractive 
influence upon the sexual nuclei. It is difficult to see 
how such a selective chemotactic stimulus could be exerted 
as to act upon one nucleus only out of the large number 
In the oogonium. But the evidence before us does not 
admit of any definite solution of the problem at present. 
The subject demands further investigation of such a kind 
that a comparative study of the formation and disappear- 
ance of the coenocentrum, the formation of the oil reserves, 
and the changes in the nuclei, should be carried on side 
by side. 

The Nuclei of the Lower Plants. 

The presence of nuclei in the algae and fungi had already 
been recorded by Nageli and many other observers shortly 
after the discovery of the nucleus by Robert Brown, but 
It is doubtful whether all the structures described as nuclei 
by these early observers were really so. It is only in 
comparatively recent times that it has been possible to 
4etermine with any degree of certainty that the minute 
deeply stainable bodies described more especially by 
Schmitz (1879) could be regarded as nuclei. This deter- 
mination was easily made for many of the algae, especially 
by the researches of Strasburger, who described both the 
structure and mode of division. But among the fungi the 
structure and mode of division of the nuclei were prac- 
tically unknown twenty years ago, and we have the 
opinion expressed by De Bary in 1887 that the satisfactory 
discrimination of true nuclei from other small bodies con- 
tained in the protoplasm can only be obtained after renewed 
investigation. 

Previous to 18S7 cases of karyokinetic division in fungi 
had been described by Sadebeck (1883), Strasburger (1884), 
Fisch (1885), Eidam (1887). Hartog (1889) described 
a. process akin to karyokinesis in the Saprolegnieae, and 
at the end of that year a true process of karyokinesis was 
shown to occur in Peronospora. Since that time our 
Icnowledge of the process of nuclear division in the fungi 
has been largely extended, and the phenomenon has now 
been found to be of general occurrence in the group, and 
many of the forms are unusually favourable objects for 
the study of the process. 

The only groups of plants in which true nuclei have 
not been found are, so far as I know, the bacteria, Cyano- 
'phyceae, and the yeast fungi. ^ In the yeast plant there 
is a ^ large homogeneous spherical body which gives the 
-reactions of chromatin similar to the chromatin of true 
nuclei. With this is associated a prominent vacuole which 
contains a more or less amorphous substance of a 
chromatin nature. The two appear to be very closely 
related and undergo division simultaneously. 

The Cell Structure of the Cyanophyceae. 

It is easy to demonstrate in the living cell of the 
Cyanophyceae that the contents are differentiated into 
'-two distinct regions : (i) an outer layer containing the 
colouring matter; and (2) a central colourless portion 
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which is known as the central body. The central body 
is considered by many investigators to be a true nucleus. 
It contains a deeply" staining granular substance which 
to some extent resists the action of digestive fluids, and 
is therefore similar to the chromatin in the nuclei of the 
higher plants. In 1SS7 Scott was able to demonstrate 
a reticulate structure in this body, and also saw some 
indications during its division of a process akin to 
karyokinesis. Zacharias also in the same year, largely 

on micro-chemical grounds, concluded that it tvas a 
nucleus. The problem has been the subject of investigation 
by numerous observers since that date wdth very varying 
results. These results may be shortly summarised as 

follows : — The central body is not a nucleus (Macallum, 
Fischer, Massart, Chodat). It is a nucleus of a simple 
or rudimentary type (Hieronymus, Nadson, Butschli). It 
is a true nucleus similar to that found in the higher plants, 
and forms both chromosomes and spindle (Hegler, Kohl, 
Olive, Phillips). 

The facts of the structure of this body, so far as I have 
been able to ascertain them by the examination of the 

cell both in the living and fixed conditions, are that it 

possesses a vacuolate structure, associated with granules 
which stain deeply in nuclear stains, resist the action 
of digestive fluids, give a strong reaction for phosphorus 
and masked iron, and, further, according to the recent 
researches of Macallum, do not contain potassium. These 
qualities are characteristic of nuclein, and there can be, 

I think, no reasonable doubt that these granules are 
comparable to the chromatin of a true nucleus. 

From a consideration of the facts we at present know 
concerning the central body we cannot, I think, escape 
the conclusion that it is of the nature of a nucleus, but 
one of a simple or rudimentary type. It is not sharply 
delimited from the surrounding cytoplasm, although it 
sometimes appears as a vacuolar cavity in the centre of 
the cell, with a vacuolar membrane around it. It seems 
to me that w'e might very well regard it simply as a 
specialised region of the cytoplasm which possesses a pro- 
nounced vacuolation associated with granules of chromatin 
or with a chromatin network. 

The Function of the Nucleus of the Cyanophyceae. 

The nucleus of the Cyanophyceae is very large, much 
larger proportionally than the nuclei of the higher algae. 
It gives also a proportionally stronger reaction for phos- 
phorus. Some observers have considered the large size 
and prominence of the central body as an argument against 
its nuclear nature. In the algae the nuclei are much 
smaller in proportion to the cell, and in many forms are 
very difficult to make out. On the other hand the 
pyrenoids which are present in the cells of Algae stain 
more deeply in the nuclear stains, and give a much stronger 
reaction for phosphorus than the nuclei. In Prassiola 
parietina the pyrenoid is in the centre of the cell, and 
both in the living condition and in stained preparations 
is much more prominent than the slightly stained nucleus 
on one side of it. So, also, in Zygnema there are two 
star-shaped chromatophores, each with a large pyrendid 
in the middle, and between them a small very incon- 
spicuous nucleus. 

My view is that the large size of the central body in 
the Cyanophyceae may be connected with the development 
of the chlorophyll assimilation; that it may be held to 
function both as a pyrenoid as well as a nucleus, and that 
this receives support from what is observed in the coloured 
bacteria, in which the cytoplasm contains a more abundant 
supply of chromatin granules than do the colourless 
bacteria* 

Structure of the Bacterial CeU. 

Owing to the small size of the bacterial cells it is very 
difficult to arrive at a correct interpretation of the struc- 
tures observed. The examination of the larger forms, 
such as the various species of Beggiatoa, Chromatium, 
Bacillus anthracis. Bacillus suhtiliSf 8 iq., has, however, 
revealed a certain differentiation, which enables us to come 
to some conclusions as to their actual structure. Ernst 
has shown that the contents of these .cells .are not homo- 
geneous, as was formerly thought to be the ..case, but 
show a differentiation into a less stainable substance, and 
embedded in it one or more deeply stained granules. 
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Butschli has shown that the central portion of the con- 
tents of the cell exhibit a foam structure in which granules 
of a chromatin nature are embedded : this is surrounded 
by a thin layer of a less deeply stained substance, which 
sometimes accumulates more prominently at the ends of 
cell. The central, more deeply stained, froth-like 
structure with its granules is the nucleus ; the delicate 
peripheral layer is the cytoplasm. From a recent examin- 
ation which I have made of Beggiatoa aTha, Beggiaioa 
roseo-persicina. Bacillus suhtilisj and other smaller species, 
I cannot agree with Butschli that there is a differentiation 
into a central body or nucleus, and peripheral cytoplasm. 
In the various species of Beggiatoa and Spirilla which 
I have examined the cell contents exhibit a reticulate or 
foam structure of the cytoplasm in which one or more 
deeply stained granules may be embedded. As these 
granules stain deeply in nuclear stains, and also give a 
reaction for phosphorus, they are probably similar to 
chromatin. They are distributed throughout the whole 
cell, and are not specially confined to one place. 

We must conclude that the bacteria do not contain 
anything which can be individualised as a nucleus, but 
that the nuclein constituent of the cell when present is 
contained in granules distributed throughout the cyto- 
plasm. 

The Evolution of the Nucleus. 

All plant nuclei, from the algae and fungi upwards, 
present a striking similarity both in structure and mode 
of division. The same appears to be true of the animal 
kingdom, from the protozoa upwards. But among the 
protozoa on the animal side, and the yeast fungi, bacteria, 
and Cyanophyceae on the plant side, there is a kind of 
border kingdom in which occur structures which appear 
to represent the nuclei of the higher organisms, but are 
so different from them in many respects that it is very 
difficult to say whether they should be regarded as nuclei 
or not. As we have already seen, the central body of 
the Cyanophyceae and the chromatin granules of the yeast 
plant and bacteria may represent simple or rudimentary 
forms of nuclei. It is, therefore, possible that we may 
obtain from them a clue or indication of some kind as 
to the origin of the nucleus and the process of its evolution. 

It is among the protozoa that w^e find the greatest 
variation both in form and structure of these rudimentary 
nuclei. All the various parts of the nuclei of the higher 
animals can be recognised in them, but, as Calkins points 
out, are rarely present in one and the same nucleus. From 
a consideration of the various types Calkins considers that 
the most primitive nucleus is probably a single mass of 
chromatin without membrane or reticulum. By the 
division of this into granules, their association into lines 
forming primitive chromosomes, the development of a linin 
network, and the formation of a definite nuclear membrane 
was gradually brought about the development of the typical 
nucleus. 

In the three groups of plants the Cyanophyceae, bacteria, 
and yeast fungi it is not possible to recognise all the 
various parts of typical nuclei as in the protozoa. In none 
of them do we find a nuclear membrane, nucleolus, chromo- 
somes, or spindle figure, or centrosome. We have nothing 
very tangible, therefore, to compare with the typical 
nucleus of the higher plants, and it is no doubt very largely 
due to this that we have so many contradictory accounts 
of the nuclear structures in these forms. 

At the same time the nuclei of the higher plants pass 
through stages in their division which more nearly 
approach in their structure the simple forms with which 
we are now concerned. Thus the nuclear membrane and 
nucleolus disappear, and the chromatin network becomes 
condensed into a number of homogeneous rods or granules 
the chromosomes, which lie free in the cytoplasm. There 
s^ms to be no reason why we should not consider the 
sirnpler chromatin structures in the lower plants in the 
light of these ontogenetic changes, as we may term them 
of typical nuclei, in order to obtain some 'indication of 
the origin and phylogenetic development of the nucleus. 

We may take the colourless Beggiatoa as a starting- 
point; not that this form is the lowest, but because its 
struc^re is, on account of its size, more easily examined 
and because it is connected possibly with the Cyanophycei 
on the one hand and with the ordinary bacteria on the 
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Other. From a careful examination and comparison of 
its structure with that of other low forms we obtain the 
following diagram, showing their possible relationships as 
indicated by their cytological structure : — 

? 


Beggiatoa alha. 

(Chromatin granules may or may not be present.) 



Larger Spirilla with 
colourless cytoplasm. (Few 
small chromatin granules). 


Forms like Cholera 
vibrio, B, Uneola, B. 
anthracis, Typhus hacillus,. 
&c. Colourless. (One or 
two chromatin granules.) 


Yeast Fungi. 

With one or two chro- 
matin granules associated 
with a nutritive vacuole. 


Fungi. 

In the simplest case the cell of Beggiatoa contains only 
cytoplasm without, so far as I can see by careful examin- 
ation with the highest powers available, any differentiation 
of chromatin grains or structures of a like nature. Neither 
do I think that we can regard the protoplast as represent- 
ing a nucleus. As Fischer points out, the idea that the 
protoplast of the bacteria stains like a nucleus is not 
correct, and, as I have been able to show, it certainly 
does not give a phosphorus reaction like a nucleus. It 
is, in fact, a simple undifferentiated mass of cytoplasm, 
either homogeneous or at times exhibiting a foam struc- 
ture. In this cytoplasm a few granules of chromatin may 
become differentiated, and this is the first indication of 
the separation of nuclear substance. Whether there are 
any species of, Beggiatoa or other bacteria which are 
permanently without nuclear granules I do not know, and 
it will be very difficult to prove it: but the fact* that 
under certain conditions these cells exist without them 
seems to point to the conclusion that this may be the 
primary cell structure, as has been surmised by Haeckel 
and others. 

At an early stage in the evolutionary history of the 
protoplasm, before a typical nucleus was evolved, we 
appear to have had the development of colouring matter 
for the function of assimilation, and a bifurcation into 
the two distinct lines of descent of the fungi and the 
alg®. This appears to have been accompanied by two 
distinct lines of nuclear evolution leading respectively to 
the development of the central body of the Cyanophyccfc 
and the nuclear apparatus of the yeast plant. The possible 
lines of development of the nucleus up to the yeast fungi 
on the one side and to the Cyanophyceae on the other are 
clearly indicated in the diagram; but between the yeast 

between the CvanophyceiXi 
ana the Algae, there are gaps which we cannot bridge at 
present. It is possible that the evolution of the typical 
nucleus may have been brought about in the fungi by 
the more definite association of the nuclear vacuole with 
the homogeneous nuclear body, possibly accompanied by 
a vacuolation of the latter, or that the nuclear body itself 


Beggiaioa roseo-persicina, 
Chromatium oJzenii, &c. 

Many chromatin granules 
often condensed in the 
centre of the cell. 
Cytoplasm coloured. 


Cyanophyceae. 

Central body with chro- 
matin granules surrounded 
by a peripheral coloured 
protoplasm. 

? 

i 

Algas. 
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may have become the nucleus direct by a process of vacuo- 
lation and differentiation within itself. 

In the case of the Cyanophyceae I have already shown 
that the central body is a vacuolar structure associated 
with granules of chromatin, and that sometimes this 
vacuolation becomes so pronounced in resting cells that 
we get an appearance as of a limiting membrane between 
it and the cytoplasm. The granules run together and be- 
come associated in such a way as to simulate the spireme 
thread of an ordinary nucleus. Further, we have in some 
Cyanophyceae a differentiation of a nuclein-like substance 
in the form of the red granules of Butschli at the peri- 
phery of the central body, which may be an early stage in 
the separation of a portion of its substance to perform the 
special functions of the pyrenoid. The complete separ- 
ation of this into a definite pyrenoid and the formation 
around the remainder of a nuclear membrane would give 
us a differentiation comparable to some extent to what we 
find in Etiglena viridis, where w’e have a reticulate nucleus 
which divides by a rudimentary process of karyokinesis, in 
which, so far as we know, there is no definite formation 
of chromosomes and no longitudinal splitting.^ 

As to when or how the higher differentiation of the 
nucleus, with its chromosomes, longitudinal division, and 
spindle figure, arose we do not know. Possibly a careful 
investigation of the lower forms of the fungi and algae 
and such organisms as Euglena, and especially the pro- 
tozoa, may throw light upon this difficult problem. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Sir Donald Currie has promised to give 2o,oooL to the 
equipment fund of Queen’s College, Belfast, provided an 
equal sum is raised from other sources. It is understood 
that a considerable portion of this amount has already been 
promised. 

Mr. E. Towyn Jones, demonstrator in chemistry at 
University College, Bangor, has been appointed assistant 
lecturer and senior demonstrator in the department of 
chemistry and physics of the Pharmaceutical Society of 
Great Britain. 

It is announced that Mr. Bazil McCrea has given 
6000I. to found a chair of experimental physics in Magee 
College, Londonderry, and to provide two scholarships 
in connection therewith. The gift is conditional upon funds 
being provided by subscription within six weeks for the 
erection of a suitable physical laboratory. 

We have received the year-book of the Michigan School 
of Clines for 1904-5, and an album of views showing the 
facilities for instruction afforded by the immediate 
surroundings of the college. Established in 1885, the 
college is situated at Houghton, in the heart of the great 
copper mining region of Lake Superior, with the deepest 
shafts in the world and the most powerful machinery ever 
employed in mining. The students also have access to the 
docks, railways, dressing plants, and smelting works. The 
special facilities for practical training largely account for 
the success which the institution has attained. There are 
at the present time 223 students, their average age being 
22^ years. 

Tpie metropolitan medical schools will re-open for the 
winter session on October 2 and October 3, and in many 
of them inaugural addresses will be delivered. At Uni- 
versity College the address will be given on October 2, at 
4 p.m,, by Prof. Kenwood on ** Preventive Medicine: Past 
and Present ” ; at King’s College on October 3, at 3 p.m., 
by Prof. Clifford Allbutt, F.R.S., on Medical Education 
in London,” and an opening lecture on October 4, at 
4 p.m., by Prof. Dendy on ** The Study of Zoology at 
Charing Cross Hospital on October 2, at 4 p.m., by Sir 
James Crichton-Browne, F.R.S. ; at St. George’s Hospital 
on October 2, at 3 p.m., by Mr. Brudenell Carter; at 
the Middlesex Hospital on October 2, at 3 p.m., by Dr. 
,R. A. Voung ; at St. Mary’s Hospital on October 2, at 
3.30 p.m., by Dr. Wilfred Harris; at the London (Royal 
Free Hospital) School of Medicine for Women on 
October 2, at 4 p.m., by Mrs. Bryant, D.Sc. ; at the 
London School of Tropical Medicine on October 10, at 
4 p.m., by Dr. Nuttall ; at the School of Pharmacy, 
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Pharmaceutical Society, on October 2, at 3 p.m., by Sir 
Boverton Redwood ; and at the Royal \'eterinary College 
on October 2, at 4 p.m., by Mr. W. Hunter. At Guy’s, 
the London, St, Thomas’s, and Westminster hospitals there 
will be no inaugural addresse.s, but at the first named 
Prof. Osier, F.R.S., will open the session of the Pupils’' 
Physical Society with an address on “ Some Reminiscences 
of Sir Thomas Browne ” on October 12, at S p.m. 

The second volume of the report of the Commissioner 
of Education for the year 1903 has now been received from 
Washington. The bulky volume of some 1300 pages is 
largely concerned with statistics, full data being provided 
concerning every grade of educational institution. Deal- 
ing with the income of colleges and universities, the report 
shows that in the United States the State and municipal 
aid to higher education during 1903 amounted to 
^)59^»oool.y of which 1,034,000/. was granted for current 
expenses and 557,000/, for buildings and other special 
purposes. The total value of all gifts and bequests re- 
ported during the year to the commissioner by universities 
and colleges amounted to 2,950,000/. The three institu- 
tions receiving the largest sums for the year under con- 
sideration were : — University of Chicago, 487,500/. ; 
Harvard University, 351,300/. ; and Barnard College, 
225,600/, The universities and colleges in the States of 
the North Atlantic and North Central divisions continue 
to receive the greater portion of benefactions, more than 
90 per cent, of the total .amount being reported by them 
in 1903. Dr. John Eaton, who was formerly United States 
Commissioner of Education, contributes biographical 
sketches of American educational benefactors and of 
American citizens whose lives were devoted to educational 
work, and this brightly written section of the volume 
affords another indication of the way in which the men 
of wealth in the United States are encouraged by those in 
authority to interest themselves in educational progress. 

The polytechnics and technical institutes of London will 
open shortly for the winter session, and the issue of new 
calendars and syllabuses has begun already. The session 
of Birkbeck College will commence, we learn from its 
new year-book, on October 2, when Sir Edward Fry will 
deliver the inaugural address. Afterwards the class-rooms 
and laboratories will be opened for inspection, and an 
exhibition of work will be held in the school of art. The 
work of Birkbeck College is conducted in close relation 
with the University of London, courses of study for 
examinations of the university being provided under 
recognised teachers of the university. In addition to 
evening classes in almost every department of learning, 
there are day courses of work which give instruction in 
practical and theoretical science, in classics, in modern 
languages, in commercial subjects, and in English litera- 
ture. The moderate fees will enable students of limited 
means to take advantage of the lectures and laboratory 
work which have been arranged at this central institution. 
The^ syllabus of classes at the Sir John Cass Technical 
Institute has also been received, and supplies gratifying 
evidence of the excellent provision of scientific and technical 
instruction which is available in Aldgate. It is satis- 
factory to find that in addition to systematic courses of 
lectures, special attention is given to laboratory work 
with a view to bring home to students the general and 
fundamental principles of science in association with the 
work and products with which they are more immediately 
concerned in their daily life. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, July 30. — ** A New Formation of Diamond.” 
By Sir William Cirookesi F.R.S. 

Assuming the following data for carbon — boiling point 
3870° ab., melting point 4400°, critical temperature 5800°, 
critical pressure 2320 ats. — ^the Rankine or Van der Waals 
formula calculated from the boiling point and critical data 
gives for a temperature of 4400® ab. a pressure of i6*6 ats. 
as the melting-point pressure. 

Making similar estimates for other temperatures, it 
appears 9 iat above a temperature of 5800° ab. no amount 
of pressure will cause carbon vapour to assume liquid 
form, whilst at 4400® ab. a pressure of above 17 atmo- 
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spheres would suffice to liquefy some of it. Between these 
extremes the curve of vapour pressure is assumed to be 
logarithmic. 

In their researches on the gases from fired gunpowder 
and cordite, Sir Frederick Abel and Sir Andrew Noble 
obtained in closed steel cylinders pressures as great as 
95 tons to the square inch, and temperatures as^ high as 
4000*^ C. According to a paper recently communicated to 
the Royal Society, Sir Andrew Xoble, exploding cordite 
in closed vessels, has obtained a pressure of 8000 atmo- 
spheres, or 50 tons per square inch, with a temperature 
reaching in all probability 5400° ab. 

By the kindness of Sir Andrew Noble, the author has 
been enabled to work upon some of the residues obtained 
in closed vessels after explosions, and he has submitted 
them to the same treatment that Moissan’s granulated 
iron had gone through. After several weeks he removed 
The amorphous carbon, the graphite, the silica, and other 
constituents of the ash of cordite, and obtained a residue 
among which, under the microscope, crystalline particles 
could be distinguished. Some of these particles, from 
their crystalline appearance and double refraction, were 
silicon carbide ; others were probably diamonds. The 
whole residue was dried and fused at a good red heat in 
an excess of potassium bifluoride, to which was added 
during fusion 5 per cent, of nitre. The residue, after 
thorough washing and then heating in fuming sulphuric 
acid, was washed, dried, and the largest crystalline 
particles picked out and mounted. 

From the treatment these crystals have undergone, 
chemists will agree that diamonds only could stand such 
an ordeal ; on submitting them to skilled crystallographic 
authorities the author’s opinion is confirmed. 

Paris. 

Aacdemy of Sciences, September ii. — M. Troost in the 
chair. — Remarks on the present condition of solar re- 
searches and on the means of improving them : H. 
Oeslandres. The author proposed in 1893 that auto- 
matic apparatus should be established at suitable spots 
capable' of registering the surface of the sun and the 
successive layers of its atmosphere. As this has so far 
not been realisable, on account of the expense, suggestions 
are now put forward for the correlation of the work of 
the observers actually engaged in solar research, and these 
suggestions will be submitted to the International 
Union at the meeting to be held at Oxford. — On 
a differential equation of the fourth order : Gaston 
Darboux. — On some properties of the ot rays of radium : 
Henri Becquerel. The author showed, two years ago, 
that the bundle of a rays behaves as homogeneous in 
the magnetic field, and also that the trajectory of the 
particles in a plane normal to the field, instead of being 
a circle, is a curve the radius of curvature of which goes 
on increasing with the length of the trajectory. The 
recent work of Bragg and Kleeman and of Rutherford 
is discussed, especially the hypothesis of the slowing down 
of the particles used by the latter to explain the experi- 
mental results obtained when a series of aluminium screens 
is interposed in^ the path of the rays. The author has 
repeated his original experiments with the addition of 
aluminium screens, and the results confirm his views. 
On this account M. Becquerel thinks that the hypothesis 
of Rutherford regarding the loss of velocity of the particles 
must be rejected. — On the total eclipse of the sun of 
August 30 : G. Rayet. An account of the results obtained 
by the expedition from the Observatory of Bordeaux at 
Burgos, Spain. The weather was bad, and interfered with 
the work of several of the observers. In spite of this, 
however, two good images of the corona were obtained 
by M. Courty with the photographic equatorial. M. 
Esclangon was able to follow the variations in the polar- 
isation during the eclipse,— On the method of using captive 
and pilot balloons at sea : Prince of Monaco. Details 
are given of the mode of launching the balloons and of 
maintaining them at ' heights fixed on beforehand. The 
observations were carried out in the Mediterranean and 
in the trade winds region of the Atlantic, the maximum 
height attained being 14,000 metres.— On the eclipse of 
August 30, and • on the polarisation of the solar corona : 
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Georges Meslin. The proportion of polarised light is 
sensibly the same in the polar and equatorial regions — it 
is about 50 per cent. Elliptical polarisation could not be* 
detected. — On two particular cyclic systems : A. Demoulin. 
— On the generalisation of algebraical continued fractions : 
M. Auric. — On Monge’s problem : M. Zervos. — On the 
physical units of albuminoid material and on the part 
played by lime in its coagulation : G. Malfltano. By 
repeated * coagulation it was found to be impossible to 
free the albumin entirely from inorganic substances, and 
the author regards the precipitate as aggregates of 
molecules, associated with electrolytes. It is prpbable that 
the mechanism of peptonisation consists essentially in a 
change in the nature of the salts which are associated 
with these aggregates. — The influence of the eclipse of 
August 30 on sWe plants : Ed. Bureau. Acacia dealbata 
proved to be the most sensitive to light, and during the 
eclipse ex^peuted the nocturnal movements, whilst other 
species of sleeping ” plants were unaffected. — On the 
evolution of the liver ; Camille Spiess. — The vibration of 
the eyelids in renal affections : G. Ullmann. This has 
proved a valuable sign in affections of the kidney, and is 
present at the earliest stages. — The direct solution of the 
silicates from arable earth and the experiments of 
Daubr4e : L. Cayeux. The author controverts the views 
of Delage and Lagatu on this subject, and holds that the 
experiments of Daubrde have been wrongly interpreted by 
these authors. — The waterspout of August 28 at Saint- 
Maur and at Champigny (Seine) : Th. Moureaux. — On 
the meteorological observations made at Constantine during 
the eclipse of xA.ugust 30 : Henry de la Vaulx and Joseph 
Jaubeirt. — On the phenomenon of moving shadows : 
Lucien Libert.— An earthquake shock registered at 
Grenoble, September 8 : MM, Kilian and Paulin. 

New South Wales. 

Linnean Society, June 28.— Mr. T. Steel, president, 
in the chair. — Description of a new species of Actinotus 
from eastern Australia : R. T. Baker. — Revision of the 
Australian Curculionidae belonging to the subfamily 
Cryptorhynchides, part yii. : A. M. Lea. — Descriptions o’f 
five new species of Cicindela from tropical Australia : 
T. G. Sloane. 
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i 

A TREATISE ON PLAGUE, 1 

Treatise on Plague. By Dr. \V. J. Simpson. Pp. ; 
xxiv+466. (Cambridge: University Press, 1905..)! 
Price i6s. net. 

T his volume deals with the historical, epidemio- 
logical, clinical, therapeutic, and preventive 
aspects of plague,' and it marks a distinct and 
important addition to what has hitherto been written 
about the subject. It gives a careful and well 
arranged summary of many writings, ancient and 
modern, which deal with oriental plague. Many of 
the ancient writers, some interesting and basing their 
statements on carefully observed facts, others less 
interesting and largely fanciful, are here succinctly 
placed side by side, and the advances or the reverse 
evolved out of them for subsequent generations are 
described in chronological order. What the reader 
of this volume will at once perceive as a marked 
difference from other works on plague is the recog- 
nition of the important bearing of the discovery of 
the Bacillus pestis as the real cause of the disease, ! 
and its influence on our knowledge of the manner 
of spread of the disease and its prevention. In these 
respects Dr. Simpson, as an epidemiologist of recog- 
nised standing, and by his practical knowledge of | 
the bacteriological aspect, is in a distinctly more ! 
favourable position than previous writers on plague. 

The subject-matter is dealt with in four parts in 
twenty-one chapters. Part i. gives an account of the 
history and distribution of plague from the earliest 
recorded times down to the end of the nineteenth 
century — chapter i. — and comprises accounts of 
plague in Syria, Arabia, Mesopotamia and Persia, 
Egypt, Lybia, Constantinople, and the west of 
Europe, including Germany, Italy, and England 
during the sixteenth and seventeenth centuries. The 
references to the various writers are everywhere care- 
fulty given, and include writers like Procopias of 
Cesarea, Evagrius of Antioch, Gregory Bishop of 
Tours, Pauius Diaconus, A. v. Kremer, Nicophorus 
Gregoras, Guy de Chauliac, Ed. Maunde Thompson, 
Patrick. Russell, and Dr. C. Creighton’s “ History’' 
of Epidemics in Britain.” This chapter i. contains 
in thirty-nine pages a review of a vast amount of 
interesting literature not readily accessible to the 
ordinary student. 

Chapter ii. deals separately with plague in India, 
which at the present time is of special interest to 
English readers. Before the seventeenth centur}% 
since when more or less accurate records are avail- 
able, the history of plague in India is veiled in 
obscurity. That plague did prevail in India in or 
before the eleventh or twelfth century is certain, for 
in some of the Puranas which are at least 800 years 
old there are references to the disease and instruc- 
tions to the Hindus as to the precautions to be taken 
in the event of its appearance. One of these is that 
whenever a mortality among the rats of a house is 
observed the inhabitants are to leave ” (p. 40). There 
is evidence of extensive pestilences in India in the 
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fourteenth, fifteenth, and sixteenth centuries. At the 
beginning of the seventeenth century plague broke 
out in the Punjab and spread over different parts 
of India, the outbreaks in Surat, Bombay, and 
Bijapur towards the last part of the seventeenth 
century having been of a particularly virulent 
character. 

Nothing more is heard of the disease (p. 46) 
on the western side of India until 1S36, when the 
Pali plague broke out in Marwar in Rajputana and 
lasted until 1838 (Dr. Forbes),” and according to the 
same authority this epidemic was brought from Asia 
Minor and Mesopotamia. Next comes the consider- 
ation of Garwhal and Kumaon (both at the southern 
slopes of the Himala3'as), which are held by all 
authorities to be an endemic centre; “ fortunately 
this centre is comparatively an inactive one as re- 
gards its powers of diffusion.” Simpson, therefore, 
does not countenance (see also later) the somewhat 
sensational suggestion b}’ Hankin that the epidemic 
in Bombay in 1896 and since was due to importation 
b^’ fakeers from Garwhal. Chapter iii. deals in an 
exhaustive manner with the present pandemic, w’hich 
is traced from Yunnan by the trade routes into 
different parts of China, and finall}^ in 1894, 
Canton and Hong Kong. The outbreak and course 
of the epidemic into these two places are described 
from personal inquiries, as also the manner and 
extent to which these localities became centres of 
distribution of the plague to Bombay in 1S96. The 
course and nature of the epidemic in Bombay Presi- 
dency, its extension into other presidencies and other 
countries, are illustrated by carefully executed maps. 

Part ii. deals with the epidemiolog\' of plague. 
Having briefly discussed the discovery of the Bacillus 
pestis by Yersin and Kitasato as the real cause of 
the disease, the author gives an account of the 
morphological and cultural characters of the microbe, 
of its vitality under various adverse conditions (heat, 
cold, drying on various substances) as asserted by 
various observers, and finally of its general effect 
and its pathogenicity after inoculation into rodents 
(chapter iv.). 

In chapter v. the relationship of epizootics to 
plague is fully described. That rats and mice are 
susceptible to natural infection has been observed 
and mentioned by many writers, ancient and modern 
(Book of Samuel, vi., Bhajawata Purana, Nicophorus 
Gregoras, Lodge, Forbes, and many others). Dr. 
Hunter, of Hong Kong, and the author himself have 
published charts (reproduced) which give a compre- 
hensive account of the parallelism of the human 
plague and rat mortality. While it is universally 
admitted as proved that in some epidemics the 
mortality of rats from plague coincides with the 
appearance of plague in the human being — either pre- 
ceding it, synchronous with it, or following it — there 
is, on the other hand, good evidence (collected by the 
Indian Plague Commission, and discussed by Dr. 
Bruce Low” in his Reports and Papers on bubonic 
•plague, 1902) to show” that epidemic outbreaks of 
plague in the human subject are not necessarily con- 
nected with plague in the rat. This is a point w'hich 
ought not to be lightly ‘passed over; it is unfortunate 
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that in recent years it has been assumed by some 
epidemiologfists that the essential factor in the appear- 
ance and spread of plague is the rat, whereas there 
exists good evidence that plague was introduced into, 
an'd broke out in, a localit}' in which neither ante- 
cedently nor concurrently any such epizootic was 
noticed — to mention, amongst others, the outbreak 
of plague in Oporto, and in Glasgow, 1900. No one 
questions the fact that plague has occurred on board 
ships in which plague rats had been found, nor that 
such rats on landing may carrt" and spread the 
disease amongst rats on shore, which themselves 
become a focus for plague amongst human beings; 
hut it would be a serious omission on the part of 
"sanitary oflficers were they to assume that this is the 
only, or even the chief, mode of importing the disease 
■oversea or from one locality to another. 

. Chapter vi. deals with the different views regard- 
ing the etiolog}* of pandemics and epidemics of 
plague, views which, with few exceptions, fall within 
periods antecedent to the discovery of the Bacillus 
pestis, and attributed a primarj^ causality" to in- 
fluences which we now know to be accessory, 
though important, circumstances in the dissemination 
and spread of the disease, as, for instance, famine, 
scarcity, insanitary' disposal of the dead, and others. 

The known variations in diffusive powers of 
epidemics and the effect of seasonal influences are 
considered in chapter vii., and are illustrated by 
charts and diagrams, without, however, bringing us 
nearer to an explanation of the fact that seasonal 
influences play an important part, unless we accept 
as seriously meant the statement by Gottschlich, 
according to whom the seasonal periodicity of plague 
in Egypt is to be explained by the seasonal breeding 
period of the rat (p, 15S). 

The variation in virulence of plague epidemics is 
dealt with in chapter viii., and is illustrated by an 
account of various epidemics which have occurred 
in Astrakhan and VetUanka, 1877-$; Avignon, 1348; 
Kathiawar, 1S20; Pali, 1836; Marseilles, 1720; Egypt, 
1834, and others. From these the author concludes 
that not only do epidemics amongst themselves show 
great variations in virulence, but that an at first 
mild epidemic is succeeded by one of great virulence 
in the same or subsequent years, and further that 
the various types may be running concurrently in 
the same locality and at the same time, e,g, at 
Kathiawar, Pali, Marseilles, Russia, and other places. 
The often observed fact that glandular swellings 
without fever may precede or follow plague preva- 
lence is dwelt upon, without offering for it a satis- 
factory' explanation, bey'ond the suggestion that 
variation of virulence may be due to change in viru- 
lence of the BcLcillus pestis with change in the 
surrounding physical conditions, or to differences in 
susceptibility of those attacked, such as are brought 
about by scarcity and famine, poverty, insanitary 
dwellings, &c, 

The^ , conditions which foster endemicity^ and epi- 
demicity are considered in chapter ix. The in- 
fluence of the various at present existing endemic 
centres on dissemination of, plague to exotic coun- 
tries, the different conditions (poverty”, misery, 
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deficient food, overcrowding, insanitary” dwellings) 
under which the various peoples have lived and still 
live, as, for instance, in the Himalayas, in Bombay, 
Canton, Hong Kong, Cape Town, and others, play 
an important part in predisposing to plague, “ and 
it is in a population living under these social and 
local conditions that plague usually commits its 
greatest ravages ” (p. 193). 

The modes of dissemination from one locality into 
another and within an infected locality are described 
in chapters x. and xi. respectively. As to the first, 
illustrations are given that plague travels by the 
most frequented trade routes, that persons sick with 
or incubating plague carry infection, so also infected 
clothes and personal effects; that infection conveyed 
to a new centre (infected cargoes and infected rats) 
may affect rats before human beings ; that owing 
to panic caused by plague breaking out in a given 
locality, open and secret flight of inhabitants are 
instrumental in the dissemination of the disease. In 
the dissemination of plague within an infected 
locality, importance is attached in the first place to 
the high infectivity of the pneumonic form of plague, 
as contrasted with simple bubonic plague, which is 
not directly infectious. Next stands the infectivity 
of the septicaemic form, in which the excretions 
contain the Bacillus pestis, wherefore clothes and rats 
play an important fdle. In the convey^'ance of plague 
from the rat to man, the part that insects — fleas, 
lice, bugs, ants — play is brought into prominence. 
In support of this theory, no valid experimental 
evidence is brought forward; what there is mentioned 
is more of the nature of strong belief. It is to be 
regretted that such prominence is given to this mode 
of dissemination, seeing that beyond the theoretical 
possibility, namely, that a blood-sucking insect of a 
plague-infected animal the blood of which, pre- 
sumably, contains the Bacillus pestis might be the 
means of causing by its bite cutaneous inoculation 
of a new individual, including the human, there is 
not sufficient evidence that such has actually been 
observed either naturally or experimentally. All the 
direct evidence at present available is of a negative 
character. The numerous modes of conveyance of 
plague from man to man, from rat to rat, from rat 
to man and vice versd^ which have actually?- been 
observed both under natural as also under laboratory 
conditions (chapter xiii.) are quite sufficient to account 
for all the facts without ascribing to the flea any 
other than a very restricted and accidental rdic, if 
any. 

Part iii. deals with plague in the individual. The 
morbid anatomy and pathology, including histology 
and distribution of the B. pestis in the different 
tissues, are described in chapter xik, as also the 
details of several autopsies of ty^pical plague cases ; 
whereas chapter xiii. gives an extensive description 
of the various channels by which an individual may 
receive the infection—the skin, and hence directly 
into the lymphatics ; the skin, and hence directly 
into the bloodvessels; the mucous membranes, par- 
ticularly” of the fauces; the respiratory tract. The 
author accepts the three-fold grouping of plague in- 
fection made by the Indian Plague Commission 
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according to the duration of the incubation period in 
well ascertained cases. 

The clinical symptoms, temperature charts, and 
some excellent p'hotograms of the various forms of 
buboes in the living, the clinical history, treatment, 
and 'post mortem appearances of several specially 
selected cases are treated in a very readable manner 
in chapter xiv. While chapter xv. deals with the 
diagnosis and prognosis both from a clinical and 
bacteriological point, chapter xvi. is specially devoted 
to treatment, dealing with the methods used in the 
past, before the intimate nature of plague had been 
recognised, and in the present day, when "iersin’s 
serum is extensively employed, giving statistical 
tables of the results of the use of this serum in 
Bombay, Karad, Karachi, Oporto, Natal, Hong 
Kong, "and Brisbane, as also of Lustig’s serum (p. 
325), of that of Bondi and Terni, and of Kitasato. 

This chapter concludes with a general account of 
prophylactic measures to be emplo3^ed in an infected 
house, and of the injection of Haffkine’s prophylactic 
into persons who have been exposed or are likely to 
be exposed to infection. Of the value of this prophy- 
lactic Dr, Simpson has no doubt, and recommends 
its immediate application. 

Part iv. deals with measures for prevention and 
suppression of plague, those that were employed 
before the discovery of the Bacillus pestis (chapter 
xviri.), as also those at present in use (chapter xviii.). 
Amongst the former the measures used by the 
Venetians in 1348 — in advance of all other countries 
and nations — deserve special notice, inasmuch as 
those measures w’ere the first of a rational and 
organised nature, and practically are fundamental 
for all subsequent improvement and enlargements — 
lazaretto system of isolation, quarantine of men, 
merchandise, articles, and objects of various kinds. 
Amongst the existing measures are those agreed upon 
by the different Governments at the \'enice Conven- 
tion of 1897, and at the Paris Convention of 1903. 
Amongst the latter the importance of the destruc- 
tion- of rats is receiving a prominent place. While 
the use of fumigation of ships by means of the 
Clayton process, described in detail (pp. 359-365), un- 
questionably deserves the first place, undue promin- 
ence is given by the author to the Danysz bacillus 
(capable of causing acute fatal disease in rodents) as 
a means of rat destruction in localities other than 
ships. Owing to this prominence, the use of this 
microbe seems liable to lead to considerable dis- 
appointment; while the results of distributing with 
the food either cultures of this microbe or animals 
infected with it in the laboratory has been fairly 
satisfactory' in some localities in destroying rats, in 
other localities it has been unsatisfactory. In some 
of the warehouses in the London Docks we dis- 
tributed several dozens of cultures prepared by, and 
bought directly of. Dr. Danysz, as also a number of 
subcultures mixed with various foodstuffs, and a 
number of rodents (guinea-pigs, mice, and rats) dead 
after injection with virulent culture of the microbe; 
but while all these materials had been taken away 
by the rats of the warehouse, there was not a single 
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dead rat found in consequence, nor was there after- 
wards any diminution of their number noticeable. 
Such unsatisfactory results have been observed also 
in other localities; it appears that the result depends 
not only on the virulence of the cultures (difficult^'to 
control), but also, and in a marked degree, on the 
species of rat. ^Moreover, recent observations show 
that even rats of the same species, but derived from 
different localities, are not susceptible to the 
Danysz virus in the same manner and to the same 
extent. The use, therefore, of the Danysz 
bacillus in one form or another can at best be con- 
sidered only as a half-measure. It is precisely 
against half-measures, so frequently and so readily 
resorted to by indolent corporations and powers that* 
be, that the author justly raises his voice in no un- 
certain manner (chapters xviii. and xix.), and we 
cannot help regretting that such prominence should 
have been given to a method falling far short of the 
drastic measures required to ensure the safe destruc- 
tion of this dangerous vermin. 

Chapter xx. is entirely devoted to a description of 
the nature, use, and results of preventive inoculation 
with Haffkine’s plague prophylactic. The volume 
finiishes with a reprint of the results of the Inter- 
j national Sanitary Convention of Paris of 1903 re 
j plague and cholera. 

From the foregoing summary' it will be seen that 
Dr. Simpson’s “Treatise on Plague,” dealing as it 
does with the disease from every aspect, is worthy 
to take a place in the foremost rank of the literature 
of the subject, and we have no doubt that it is 
destined to become an important and valuable aid to 
the student, the medical officer of health, to the 
epidemiologist, the sanitarian, and last, but not 
least, to the administrator. E. Klein. 


ASTRONOMICAL STEREOGRAMS, 

Our Stellar Universe. A Road-Book to the Stars. 
By Thomas Edward Heath. Pp, 75. (London : 
King, Sell and Olding, Ltd., 1905.) Price 55. net. 
Our Stellar Universe. (Six Stereograms of Sun and 
Stars.) By Thomas E. Heath. (London : King, 
Sell and Olding, Ltd., n.d.) Price 3s. net. 

I N the first of these two volumes Mr. Heath has 
collected and amplified several articles which pre- 
viously'- appeared in Knowledge, and in w’hich he made 
a satisfactory attempt to bring home to the understand- 
ing of “ the man in the street ” the knowledge so far 
available as the result of the determinations of stellar 
parallaxes. It is, truly, as the subtitle indicates, a 
“ road-book ” in which the contours, or perhaps one 
should say the depths, as well as the directions, are 
plainly shown. 

The text is really a simple, detailed description of 
the eight figures contained in the volume, all of 
which have been especially prepared by the author 
himself. Fig. i shows the sun and his attendant 
planets drawn to scale. In Fig, 2 the relative dis- 
tances of all stars known to be wdthiii sixty light- 
years of our system are shown by placing the objects 
on a background formed by a map of the home 
counties, taking Greenwich as the point of departure 
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the “ sun-powers of the various stars being repre- 
sented by a- system of symbols. Fig. 3 similarly 
treats all those stars within 480 light-years, a map 
of N.W. Europe constituting the background. The 
scale employed for the stellar distances is an interest- 
ing one, which takes as its unit the distance of a star 
situated at one light-year from the solar system. 
Mr. Heath fortuitously discovered that by calling this 1 
unit one mile the sun's distance is almost exactly 
represented by one inch. 

Figs. 4 and 5, of which detachable duplicates are 
giv-en in the book, present really beautiful pictures 
when used with a stereoscope, the star images stand- 
ing out in numerous planes, some quite near to the 
eye, others apparently infinitely remote. The concep- 
- tion of the three-dimension character of space is most 
vividly impressed by these charts, the first of which 
represents the stars as viewed from a plane situated 
500 light-years from the sun by eyes 107 light-years 
apart, the second a similar view at a distance of 100 
light-years as seen by eyes 26 light-years apart. 

The sun-powers of various stars are more especially 
dealt with in Figs. 6 and 7 and the accompanying 
text, whilst Fig. 8 represents a view of the known 
universe as it would appear to an external observer 
looking in the direction of R.A. 6h. 

All the data (e.g. parallaxes, spectral types, sun- 
powers) used in constructing the various diagrams 
and discussed in the text, are given in tables w’hich 
form an interesting and useful appendix to the 
volume. Avowedly w’ritten in a popular form, the 
book contains much that vrill not appeal to the 
astronomer, e.g. the reference to the Dogger Bank 
incident on p. 17, but should prove of interest and 
assistance to the amateur tourist in space by visual- 
ising the real interpretation of stellar parallaxes. 

In the second of these two volumes Mr. Heath 
gives us a series of six stereoscopic charts of the sun 
and stars of which the parallax has been determined, 
similar to those mentioned above. The scale of the 
charts here given is one-fifth of that he employed for 
his large stereoscope, and in all of them the spec- 
tator's eyes are supposed to be 26 light-years apart, 
each drawing being made at any angular distance 
of 90 degrees from the four adjacent to it. Each 
view is accompanied by a table similar to those 
mentioned above. 

The idea of representing stars in this stereographic 
manner is very ingenious, and this book, too, will 
certainly interest many astronomical readers. 

PHYSICAL CHANGES IN IRON AND STEEL. 
The Crystallisation of Iron and Steel, An Introduc- 
tion to the Study of Metallography. By Dr, J. W. 
Mellon Pp. X + 144. (London; Longmans, Green 
and Co., 1905.) Price 5s. net. 

'^HAT the students of the problems of metal- 
lography, particularly in the present unsettled 
state of affairs, should have for guides only 
those who have done some considerable amount 
of active w'ork in the science will be readily 
acknowledged. A certain amount of familiarity 
with the metals themselves, their history and 
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behaviour, is also necessary before the subject can 
be made to live. Reading through the present 
work convinces one that it is written by an onlooker, 
and the illustrations entirely support this view of 
the text. The presentation is without bias, and 
each theory and method is described and examined 
as clearly and fairly as the author’s evident lack of 
practical acquaintance with the subject as a whole 
will permit. For anyone wishing to get an idea of 
what has been done and desiring a general survey of 
the scope of metallography, its theoretical aspect, and 
the problems it endeavours to solve, the book will 
serve fairly well. For the worker actuaHy in the 
field, striving to progress in the science, to apply it 
to his own practical work with metals, and perhaps 
to endeavour by its aid to solve some of the difficul- 
ties that are ever confronting the metallurgist, it can- 
not honestly be recommended, as to such it will give 
but little light. 

A few examples of the kind of thing encountered 
may be given. On p. 12, the recalescence curve of 
steel is shown as rising from 680° C. to about Sio° C., 
whereas the real rise is only a few degrees; p. 14, 
“ Ac 2 is higher than Ar2 p. 49, “excess of ferrite 
renders the steel ductile and tenacious,” whereas pure 
iron has a tenacity of about 20 tons and pure pearlite 
of over 50 tons per square inch; p. 50, “2 per cent, 
carbon alloys are called cast iron ” is quite wrong, 
for tons of steel are made with more than 2 per cent, 
carbon. Malleability is the essential point here. 
P. 52, discussing the influences which affect the 
physical properties, the author omits mechanical 
treatment — hot or cold work. “ Heat white cast iron 
it forms grey cast iron ” is quite misleading. P. 74, ii., 
is erroneous, and p. 76 is not in accord with 
the facts, as the writer has nianj" times proved even 
in ordinary works practice, so there is only left the 
ingenuity of the explanation and the fact that it leads 
the reader astray. P. Si, “ tenacity is lowered by 
silicon.” Are the researches of Hadfiold, Arnold, and 
Baker not sufficient to the contrary? Their results 
are not disputed. On p. 88, cleavage fragments are 
laboriously dealt with as crystallites. The reader is 
told they are perfect replicas of the larger crystal, and 
calcite is the example chosen! Sorby’s samples are 
said to be i square cm. by 2 mm. thick. The 
originals are in front of the writer, and their surface 
area is more than i square inch. It may be of little 
importance, but the statement should either be near 
the truth or be omitted. P. 106, “ the cheapest 
microscope, 16I. or upwards,” and “it is necessary 
to have a brilliant light arc lamp, &c.,” must dis- 
courage many isolated students, whereas much excel- 
lent work has been done and is being done with a 
I batswing or a similar burner and a Beck’s Star 
I set at about 7Z. P. 107, “microphotography.” 

I A glossary gives the “ nomenclature of mctallo- 
I graphy,” and the present reviewer would like to 
I study the faces of his colleagues of the Iron and Steel 
! Institute s Committee on “ The Nomenclature of 
Metallography ” when they find that it is not based 
on the final report, but on the crude original put out 
expressly for discussion and amendment The 
arduous session’s work that followed was evidently 
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in vain so far as the author and his readers are con- j 
cerned. The illustrations are taken from well-known | 
workers, but at least the approximate magnifications ; 
should be given. Other points, owing to their import- i 
ance, would require to be traversed in detail, but ' 
enough has been said to help those interested to judge | 
whether the book would suit their purpose or not. | 

A. McWilliam. I 


OUR BOOK SHELF. 

Latins et Anglo-Saxons, Races siipcrieiires et Races 

inferieures. By Prof. N. Colajanni. Translation 

by Julien Dubois. Pp. xx-i-432. (Paris: F. Alcan, 

1905.) Price 9 francs. 

Signor Colajanni, a Socialist deputy and professor 
of statistics, is a convinced opponent of the doctrine 
of Anglo-Saxon superiority. The questions which he 
proposes to himself are, in brief : — (a) the meaning 
of the terms race and nation ; (b) the existence of dis- 
tinctive racial qualities ; (r) the transmission of 

acquired qualities ; (d) the equivalence of decadence 
in the nation and senescence in the individual. He 
concludes fa) that we have no data by which to deter- 
mine the specific racial attributes of Sergi’s European 
tj’pes; (b) that the terms superior and inferior, save 
as an expression of their relative positions at a given 
moment, have no meaning when applied to nations; 

(c) that acquired qualities are transmitted, especially 
when segregation favours fixation of the type; and 

(d) that decadence is relative, by comparison with the 
progress of other nations; nations may, phoenix-Hke, 
rise from their ashes and attain a second time to 
greatness. 

Although Signor Colajanni ’s main arguments are 
derived from the English and Romance-speaking ^ 
peoples of the present day, he does not hesitate to ^ 
invoke the facts of ancient history and the non- 
European races, and his task is, in fact, one which 
demands the amplest equipment of historical, socio- 
logical, and economic knowledge, combined with an 
impeccable method and an unerring judgment. Let us 
illustrate his fitness for his task. A large part of the 
first half of this work is taken up with the proof of 
the first and second conclusions cited above; but his 
method consists largely in putting side by side two 
or more quotations, primd facie contradictory, and 
drawing from them the conclusion that both or all 
are erroneous. He overlooks the fact that criteria 
are apt to differ ; one author may assert the 
superiority of a race, another its inferiority; unless 
the standard is the same, the views are not even 
shown to be contradictory. Even were it otherwise, 
it is evident that of two contradictory assertions 
both are not necessarily wrong. 

The statistical methods of the work are not above 
criticism; on p. 354 we have 110/3 = 22 ; on the follow- 
ing page there is a comparison of the material pro- 
gress of France and England since 1840; for France 
the savings banks are included; the deposits show an 
increase of 2200 per cent. Signor Colajanni has no 
hesitation in taking this as an index number, but he 
does not add to the English table any corresponding 
figure for our savings banks; even, therefore, were 
it legitimate to take the mean of ten index numbers, 
regardless of their relative importance, as a fair state- 
ment^ of the changes, his method is ludicrously 
fallacious. 

Signor Colajanni’s knowledge of England is prob- 
ably limited ; we learn (p. 279) that our distinguishing 
traits are rudeness, lack of sociability, and pitiless- 
ness, and that these are due to fagging at school. 
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Our lack of generosity and sweetness (douceur) are 
due (p. 124) to our games and violent exercise — foot- 
ball, of course, and perhaps lawn tennis, or, at an 
earlier age, battledore and shuttlecock. Of Signor 
Colajanni ’s logic we may judge when we read^(p. 
174 et seq.) of Anglo-Saxon decadence as visible in 
L'.S.A,, and later ('p. 302) that only one-fourth of its 
citizens are Anglo-Saxons. 

Signor Colajanni ’s book, though inaccurate, is not 
without its good points, but it leaves little permanent 
impression. The translator has little knowledge of 
English and German to judge by the strange words 
that often meet the eye. ’ N. W. T. 

Machine Construction and Drawing, By Frank 

Castle, M.I.M.E. Pp. viii -1-275. (London: Mac- 
millan and Co., Ltd.) Price 45. 6d. •• 

In the study of machine construction and drawing ^ 
the assistance to be derived from books can never be 
more than of secondary importance. The acquire- 
ment of a thorough knowledge of the subject depends 
principally upon the opportunities which a student 
may have of coming into daily contact in the work- 
shop with varied examples of good engineering 
practice, and the use which he makes of these oppor- 
tunities. Assuming that a youth is fortunately 
circumstanced, he will be busy at suitable moments 
compiling a book of miscellaneous notes, containing, 
amongst other things, many fully-dimensioned 
sketches taken from machine details lying around 
him. Along .with this work, and very appropriately 
in the drawing class, he will make working drawings 
to scale of some of the things sketched in his note- 
book, and additional examples for sketching and 
drawing will be provided in the class. 

The student will also consult text-books for further 
information, and the book under review will be found 
verj’’ suitable indeed for the purpose. The author 
first describes the necessary drawing instruments, and 
explains their use. He then sets out in detail, with 
proportional dimensions, various forms of common 
fastenings, such as rivets, bolts, keys, &c. Then 
come chapters containing examples of mill work, 
followed by others dealing with steam-engine details. 
The final chapter gives a short account of the physical 
properties of materials used in construction. Sets of 
useful exercises occur at intervals, and a few calcu- 
lations of strengths are given ; but the latter are 
wisely kept in strict subordination. 

The drawings which abound throughout the work 
represent good practice, are fully dimensioned, very 
clearly printed, and will be appreciated by teachers 
and students alike. 

While not free from minor defects, the book can 
be cordially recommended for use in drawing classes, 
and to young engineers who are seeking after know- 
ledge on which to base subsequent work in machine 
design. 

Graphs for Beginners, By W. Jamieson, A.M.LE.E. 

Pp. 64. (London: Blackie and Son, 1905.) Price 

IS. 6d. 

In order to teach and illustrate the subject, the author 
in this small volume makes use of a number of 
interesting graphs relating mainly to technical and 
commercial subjects, many of them discontinuous, 
algebraical curves being "given only a secondary 
place, though the logarithmic or compound interest 
law is dealt with. The significance of the slope at 
any point of a graph is enforced by simple and 
effective examples. The treatment is suggestive and 
interesting, and the author is justified in hoping that 
the book will tend to cultivate the observation and 
stimulate the reasoning powers of the young readers. 
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LETTETtS TO THE EDITOR. 

f 77 ze Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond 'with the ‘writers of, refected 
fj^anuscripts intended for this or any other part of Nature- 
No notice is taken of anonymous communications.] 


The Preservation of Native Plants and Animals. 

From London papers recently to hand, I see that at the 
ornithological congress, on the motion of the Hon. \V. 
Rothschild, a resolution was forwarded to the Premier of 
New Zealand in regard to the importance of taking steps 
to preserve and protect the birds on the Auckland and 
Campbell Islands. 

It may be of interest to ornithologists in Great Britain 
to hear that our local scientific societies had already, in 
May, memorialised the Government to the same effect; 
'Indeed, we asked that protection should be afforded, not 
only to the birds, but also to the flora. 

We have likewise forwarded a similar resolution to the 
State Government of Tasmania in respect of the penguins 
on the Macquarie Islands. 

The resolution, therefore, of the ornithological congress 
should strengthen the hands of our local institutes, which 
bodies are keenly alive to the importance of preserving, as 
far as possible, the fauna and flora of New Zealand. 

The Government, too, has hitherto met our requests 
in a prompt and generous manner. A couple of years 
ago,_ for example, the Otago Institute pointed out to the 
Minister for Lands that sheep were destroying the alpine 
flora of the Southern Alps, especially in the region 
around Mount Cook ; the Government at once proclaimed 
the area as a “ reserve,” and the sheep w^ere banished. 

In fact, the Government is remarkably ready to afford 
any protection that is possible ; and the recent proclamation 
of the whole of the S.W. portion of the South Island — 
including the Great Lakes, a vast mountainous, forest- 
clad area, and the famous fjords — as a “ national park,” 
and the prohibition of the use of guns and dogs herein, 
has already bad its effect in the increase in numW of 
some of our rare birds. 

\ ou will see, therefore, that we out here, equally with 
naturalists at home, have at heart the interests of our 
native plants and animals. W. B. Bexham. 

Otago University Museum, Dunedin, N.Z., August 21. 


The Omission of Titles of Addresses on Scientific 
Subjects. 

I VENTURE to ask the attention of ” whom it may con- 
cern ” to the practice in vogue in Great Britain of publish- 
ing ^ presidential addresses of scientific societies and of 
sections of the British Association without any mention 
of the titles of those addresses. Take, for example, a 
case quite at random, but just at hand. Nature of 
August 17, beginning on p. 36S, contains the inaugural 
address of the president of the British Association with 
the heading “ Part I.” On p. 373 of the same number is 
another presidential address without a titles On p. 378 
a third address has no general head, but it has the distinct 
advantage of four subheads that enable the reader to 
select at a glance what he wants, and to pass over other 
matters if he so chooses. 


^ Unfortunately these are not exceptional cases. I have 
in my library scores of these addresses in the form ol 
s^arates without a word on the title-page to indicate how 
they are to be classified in a library. The presidential 
addresses published in the reports of' the British Associ- 
ation are conspicuous examples of this kind of publication. 
I have taken^ the trouble to look through these reports 
from the beginning of the association in 1831 down tc 
1893, and out of all the addresses of the presidents of the 
association published in these sixtv-one vears there are 
only five that have titles or subtitles. 'These are the 
addresses given in 1831, 1839, 1S54, 1S80, and 1S85. 

• • absence of title came about 

originally but,^ as seen from this respectful distance, the 
history of it _ is nothing to the point. What this busy 
help to get at what we are interested in 
with the least possible waste of time. 

This hot haste may seem unbecoming to men of science, 
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or perhaps it may appear that we Americans are in too 
big a hurry — that we are too much impressed with the 
motto “time is dollars.” But we arc not spending all 
our time chasing the dollar ; there are many other nimble 
things that we are trying to keep up with, and one of 
them is the progress of science in Europe, along the lines 
in which we are especially interested. 

If a member of so young and giddy a nation might 
venture to make a suggestion to older and wiser people, it 
would be in favour of requesting or requiring the presi- 
dents of the various scientific organisations and sections 
of the British Association to provide headings for their 
addresses so that those of us who have not the time to 
read all these good things may be able at a glance to 
pick out what we want especially to see. As matters now 
stand we are compelled, as a rule, to do one of two 
things — either to let them all go unread — to our great 
regret and loss — or to wade through pages upon pages of 
matter which, however valuable it may be, is out of our 
line and of no especial interest to us. Such titles, head- 
ings or subheads as are here suggested would avoid these 
difficulties. It would not cost much ; it would not take 
much time, and it would save much of ours and some of 
your own. We appeal to you for sympathy and help. 

John C. Branner. 

Stanford University, California, September 7. 


Protective Coloration of the Inside of the Mouth in 
Nestling Birds. 

The habit shown by many helpless nestlings, of gaping 
widely when the nest is approached, is usually explained 
by supposing that the birds are appealing for food. This 
explanation has always seemed to me inadequate, for 
nestlings that gape usually have the inside of the mouth 
brightly coloured, and in some cases marked with- con- 
spicuous spots. Moreover, newly hatched nestlings among 
the Passeres gape if the fingers are snapped just above 
them, or if the branch bearing the nest is shaken. It 
seems a fair inference, therefore, that the act of gaping 
is often, if not usually, an expression of alarm. 

In order to test the effect of the widely opened and 
brightly coloured mouth, I have several times asked young 
children to touch the edge of the nest or place a finger 
in the mouth of one of the birds, and from their hesitation 
or^ even refusal to obey I am convinced that the con- 
spicuous coloration, by centering attention upon the 
gaping mouth, tends to protect the nestling from molest- 
ation. Mr. W. P. Pycraft thinks that the bright colours 
and spots are “ guide-marks ” to facilitate the proper 
placing of the food in the mouth by the parents. But 
persons who rear nestlings find no difficulty in feeding 
them so long as they gape freely, without troubling them- 
selves about placing the food in any particular region of 
the niouth. W. Ruskin Butterfield. 

4 'Stanhope Place, St. Leonard 's-on-Sea. 


Helmert’s Formula for Gravity, 

On p: 7 q of Everett’s valuable ” Illustrations of the 
e.G.S. System of Units with Tables of Physical Con- 
stants ” (London: Macmillan and Co., Ltd., 1902) the 
following lines occur : — • 

“ In a Report now printing, which will contain a very 
full list of results, Plelmert adopts, as the most accurate 
general formula for g reduced to sea level, 


^=980-617 (1-0*002644 cos 29S-f 0-000007 cos® 2^). 

.... This may be accepted as the best general formula 
yet put forward.” 

Ihe formula alluded to was given first by Helmert in 
his paper Der normale Theil der Schwerkraft in 
Meeresniveau ” (Sitzungsherichtc der h. Preusstschen 
Akadeniie der Wisscnschaften m Berlin, 1901, xiv., pp. 
332-336). but with a different coefficient, namely, 


900-032 [I '“0*002044 cos 294-0.000007 cos® 2 0), 

and it is not reproduced in the report mentioned in the 
above quotation from Everett, but in a subsequent one 
iLomptes rendus dcs SMness de V Association Gcodhique 
Internationale, Copenhagen, 1903, ii., p. 42, Rovlin, 1905). 

T, . j _ Ottavio Zanotti Bunco. 

Turin, A'jsi della Rocca 28, September 8. 
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THE F lYUM.^ '■ bones of the extinct cetacean Zeuglodon, and 

, this seems to have been the first indication of the 
palseontologicai treasures 3ielded by the ; existence of vertebrate fossils in the district. Soon 
^ Fayum have made that Egyptian province no | after the commencement of the survey by Mr. 
less famous among geologists and’ zoologists than are ■ Beadnell, under the direction of Captain Lyons, the 
the ‘‘bad lands ” of the United States territories, the ; remains of lish and crocodiles were found ’to oefcur 
Sevalik Hills, or Pikermi. The discoveries by Messrs, j in the beds of the Middle Eocene, which had yielded 
Beadnell and x\ndrews of extinct mammals, the study ; the fossils found by Schweinfurth. A few fragments 
of which serves to clear up the whole question of the j of bone were also found in the Upper Eocene strata, 
ancestry of that strangely specialised group the j but it was not until 1901, when Dr. Andrews, of the 
Proboscidea, are not of less significance than those j British Museum, had joined Mr. Beadnell for the 
which enabled Marsh and Huxley to dernonstrate how 1 purpose of collecting recent North African mammals. 


the equally aberrant type of Equidae originated. 


that the outcrop of strata was crossed upon which a 


We are ’glad to learn from the introduction to the j considerable number of mammalian and reptilian 
present volume that the whole mass of palaiontological 1 remains lay exposed, many in an excellent state of 
material which has been obtained by the Egyptian | preservation. Energetic efforts on the part of the 
Government has now been handed over to the authori- authorities of the British Museum and the Egyptian 
ties of the British Museum for the purposes of study Government^ have resulted in the rich harvest oi 
and description. While the type-specimens will, we palaeontological treasures now awaiting description, - 
understand, be eventually deposited in the museum some of which are familiar to all visitors of the 
at Cairo, a good representative series of duplicates Natural History Museum at South Kensington. The 
will be retained in this country. study of these extinct types of mammals and reptiles. 

Preliminary notices by Dr. Andrews and Mr. in addition to affording much new light on the evolu- 
Beadnell himself concerning the 

osteology of some of these curious , -- — . — 

extinct forms of mammalian life | , ’ , ' ; . ; 

have already appeared, but for the j ' , ' ' ■ . ' V - ' ' 1“' 

full details we must await the : *• , , ' ' 

promised publications to be issued V, 

by the trustees of the British . ‘ , i 

Museum. In the meanwhile, we 
welcome the volume before us, 
which gives a very clear and ^ 

suggestive account of the general ^ 

features of the district in which ! 

these splendid discoveries have i 

» been made. 

The Fayum is a circular de- 
pression in the Libt’an Desert, 
having an area of more than 3000 
square miles, and is situated to the 
w'est of the Nile, some distance 
south of the latitude of Cairo. 

The lowest part of the district is 
occupied by the lake known as the 
Birket el Qurun, which has an 
area of between 80 and 90 square 
miles; but this area appears to be 
continually diminishing owing to 

evaporation- On the south-east — 

side of the lake lies a tract of Fig. I. — North side of the Birket el Qumn, looking West. From “The Topography and Geology 

cultivated land, covered with of the Fayum Province of Egypt," by H. J. L. Beadnell. 

alluvium similar to that of the 

Nile Valley, and having an area of about 700 square ! tion of living forms, cannot fail to increase greatly 
miles.^ The cultivated area is directly connected with j our knowledge of the successive stages by which the 
the Nile Valley by a depression through which runs | present distribution of these forms of life has been 
a natural canal — the Bahr Yusef — which conveys ' reached.- 


water to the Fayum and irrigates the whole of the The series of strata which have yielded the 
district. ^ ^ interesting vertebrate faunas is clearly described by 

The remaining area of the Fayum is practically Mr. Beadnell in the work before us. ’ The beds are 
desert, the most interesting part of this desert area admirably exhibited in a number of fine escarpments* 
being two deep dry depressions in the south-west At the base are found Middle Eocene (Parisian) strata 
known as the Wacii Rayan and the Wadi Muela. with an aggregate thickness of about 1300 feet. 
These depressions have attracted a considerable Nummulites and mollusca abound in these beds, 
amount of attention from engineers in recent years, as which in their lower part contain Zeuglodon and fish 
being possibly capable of conver.sion into reservoirs remains, and in their higher portion the older of the 
for the purposes of irrigation. two vertebrate faunas. The Upper Eocene (Bartonian) 

Until the year 1898, -when the examination was which overlie these have a thickness of S30 feet, 
commenced by the Geological Survey of Egypt, little and, with some remains of mollusca, yield the 
was known concerning the geology of this district, abundant remains of the second vertebrate fauna. 
It was crossed in 1879 Schweinfurth, who dis- No Miocene strata have been found in the Fayum, 

lU'Tk'T A n -i T,- i about 100 feet of fluvio-marine beds, intercalated 


1 “ The Topography and Geology of the Fa\"um Province of Egypt.” 
By H. J. L. Beadnell, F.G.S., F.R.G.S. Quarto. Pp. tox. Plates 24, 
(Cairo : National Printing Department, 1905.) 
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with contemporaneous (interbedded) sheets of basalt, 
and containing silicified trees, are referred to the 
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Oligocene (Tongrian). The youngest beds in the 
area are gravel terraces, lacustrine clays, deposited on 
the bed of the ever-diminishing lake, sands blown 
from the desert, and alluvial deposits. 

Mr. Beadneil adduces evidence in favour of the view 
thal; the bodies of the animals the skeletons of which 
are found entombed in the strata of the Fayum were 
brought down from the African interior by a great 
stream which flowed in a north-westerly direction, 
passing through the ancient lake occupying the site 
of the Baharia Oasis. At that period the shore-line 
would be near the Fayum, and the Nile would flow 
into the sea near the same point. 

In historical times, as is well known, a large part 
of the Fayum was occupied by the ancient Lake 
Moeris. By successive reclamations of the alluvial 
lands, this lake has probably been reduced to less 
than one-eighth of its original area, and now con- 
‘ stitutes the comparatively insignificant Birket el 
Qurun. 

The work before us appears in the same excellent 
form as the other memoirs of the Geological Survey 
of Egy^pt, issued under the direction of Captain 



Fig. 2.-~Bahr Yusuf at Lahun before entering the Fayum. From “ The Topography and Geology 
of the Fayum Province of Egypt,” by H. J. L. Beadneil. ^ ^ 

Lyons. There are sixteen plates reproduced from 
photographs, which give a good idea of the scenery 
or this wonderful district. We give reductions of 
two of the plates. In addition to these, there are 
two geological maps and six sheets of longitudinal 
^ctions. There are also woodcuts in the letterpress, 

Ihe printing of the text of the work and the execu- 
tion of the illustrations are highly creditable to the 
Purvey Department at Cairo. J. W. J. 


THE ROYAL PHOTOGRAPHIC SOCIETY’S 
EXHIBITION. 

'T'HE fiftieth annual exhibition of the Royal Photo- 
. graphic Society is now open. There is a dis- 
tinct and regrettable falling off in the number of 
e.\hibtts m the section devoted to scientific and 
technical photography, but this is in a measure com- 
pengitM for by the presence of the loan collection 
of Bntish photographs of a amilar kind that was 
sent to the St. Louis Exhibition last year, though 
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among the latter there are many examples that have 
been shown in the society’s previous exhibitions. 

Of the new work, the natural history section is by 
far the best represented. Miss Turner’s set of photo- 
graphs of the “great crested grebe,” and a series of 
twentv-two lantern slides of butterflies by Dr. D. H. 
Hutchinson, have been awarded medals. The lantern 
slides are by the Sanger-Shepherd three-colour 
process, and illustrate the usefulness of this method 
for recording rare varieties. In some of the slides 
the colours are notably excellent, perhaps as perfect 
as any mechanical colour process will ever produce. 
Some of the photographs of “ nesting swans ” by Mr. 
Douglas English must have been taken at consider- 
able risk, for in two or three of them the bird is 
shown flying at the photographer in anger. Another 
example (No. 237) will be found in the west room 
among the pictorial photographs, and close by (No. 
216) is a very fine photograph of sea-gulls, the fore- 
most of which are in the act of alighting on the 
water. Of other photographs that record slower 
movements, the chief are a series of seven by Mr. 
W. Farren of the “ skin moult of the caterpillar of 
the privet hawk-moth,” a series 
" " . of eight photomicrographs ( x 30) 

by Mrs. Kate J. Pigg showing the 
germination of a grass seed, and 
two photographs of the same oak, 
the one taken more than fifty 
years before the other, by Mr. 

}. B. Hilditch. The earlier photo- 
graph of the oak was exhibited 
at the first e.xhibition of the Royal 
Photographic Society (then the 
Photographic Society of London), 
and is at least as good a piece of 
work as the later, the main difTer- * 
ence from a technical point of 
view being that the exposure 
necessary for the first was three 
thousand times as long as that 
given for the second. There arc 
many other photographs of living 
things, but the bee photograjihs 
of Mr. Oliver G. Pike deserve 
special notice. The difficulty was 
to get light enough without 
causing the bees to stop their 
work, and Mr. Pike has suc- 
ceeded. 

Of other work in the technical 
section there are photomicrographs 
showing the structure of various 
metals and alloys by Mr. E. F. Law, some interest- 
ing wave photographs by Dr. Vaughan Cornish, and 
a number of radiographs by Dr. Thurstan Holland 
which well illustrate the possibilities of modern 
methods. ^ The only “natural colour” photograph 
that we discovered, other than the transparencies by 
the Sanger-Shepherd method, is a three-carbon print 
by Mr. Brewerton. We think he has sent as good 
examples in previous years, but whether or not, what 
we want to show the capabilities of three-colour work 
are the finished print, produced without handwork, by 
the side of the_ object or painting that it represents. 
Some commercial work is excellent, but its measure 
of perfection is due to retouching. 

The loan collection from the St. Louis Exhibition 
will doubtless prove more interesting to many than 
the new work, because of its greater variety. Some 
exhibits are of historic interest, such as Sir 
U ilham Abney’s photograph of the spectrum in the 
mfra-red,^ and General Waterhouse’s examples of 
There are a very great many 


photomechanical work. 
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photomicrographs of etched metals and alloys, some 
astronomical and spectrum photographs, and jMr. 
Edgar Senior’s photomicrographs of sections of photo- 
graphic films, including those of colour photographs 
by Lippmann’s process which demonstrate that the 
silver deposit is in layers. 

In the trade section there are many interesting 
exhibits. Doubtless the greatest novelty is the demon- 
stration of the three-co'lour process called “ pinatype,” 
which is claimed to be the amateur’s method of colour 
printing on paper. Three prints in chromated^ gelatin 
are made from the ordinary three transparencies, and 
these are each caused to absorb its proper colour by 
soaking it in the proper dye solution. The prepared 
paper that is to bear the print is squeegeed on to 
each of these coloured “ print plates ” in turn, and 
duly absorbs the colour. Thus the three colours are 
absorbed into a single film. The examples we saw 
were of various degrees of merit. 


Pi?OF. LEO ERRERA. 

T EO ERRERA, professor of botany in the Uni- 
versity of Brussels and member of the Royal 
Academy of Belgium, whose death on August i has 
already been announced, was born in 1S58. He 
merited preeminently the title of professor, for not 
only was he gifted as few men are gifted with the 
faculty of giving a clear and precise explanation of 
complicated problems, and of impressing upon the 
minds of his hearers his conclusions, which were well 
reasoned and supported by facts and conceptions, but 
he was also one of those teachers who recognised that 
it is not possible to improvise a lecture,* however 
simple or commonplace, without bestowing upon it 
lengthy and conscientious preparation. In addition 
to the critical judgment which characterised his 
teaching, he always kept it abreast of scientific know- 
ledge; each year, even in the case of his elementary 
courses, his lectures were looked through, revised, 
and brought up to date so as to include the latest 
results in the subject. 

Prof. Errera was one of the first teachers In 
Belgium who had the courage to declare that practical 
work should take precedence of theoretical studies, 
which^ alone had formed the ordinary courses up to 
that time. He was convinced that a student should 
only accept as true what he had verified for himself, 
and that it is not sufficient to know scientific results 
without becoming acquainted with the methods 
employed. With this object he established in 1884, 
when he was appointed professor in the university, 
the laboratory for vegetable anatomv and phvsiolo^’ 
which became later the Botanical Institute. 

He w-as wonderfully assisted by the remarkable 
facility with which he assimilated all current litera- 
ture. He read Danish and Swedish without anv 
difficulty, and at the congresses in which he took 
„ part, whether English, German or Dutch, he in- 
i' variably excited admiration by his correct and ex- 
' pressive rendering of foreign languages. It was not 
surprising that at the International Botanical Con- 
gress held at Vienna last June he was nominated 
: president for the next congress, to be held at Brussels 
in 1910. 

The worries of teaching did not cause Errera to 
, ; forget that it is the duty of every scientific man to 
/contribute to the increase of that knowledge wffiich 
, has been handed down to him. His energv was 
/especially productive along four lines of research, 
i. When Darwin had attracted attention to the import- 
'-ance of cross-fertilisation among plants and to the 
;part played by insects in the transfer of pollen, Errera 
jas early as 1S7S, recognising the full import of this 
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discovery immediately set to work to study with his 
keen experimental insight the genera Penstemon and 
Primula, and Geranium phaeum. 

Later, while he was working in De Barth’s labor- 
ator}’ at Strasbourg, he discovered in certain fungal^ 
cells a substance then unknown which gave all the 
reactions of glycogen. This is a body allied to 
starch that was conclusively- shown by* the great 
Claude Bernard to be of great importance in animal 
physiolog}". By degrees Errera recognised glycogen 
in all the groups of fungi, and was able to assign to 
it the same function, i.e. that of reserve carbohydrate, 
as it has in animals. His first researches on this 
subject were published in 1884, and constituted his 
thesis for admission into the L'niversit}’ of Brussels. 

Prof. Errera initiated a series of papers on the role 
of alkaloids in plants. The origin and role of these 
poisons in plant economy formed, and still forms, the 
subject of discussion. The papers of Errera and his 
pupils tend to prove that alkaloids are decomposition 
products of nutrition, but that they may be utilised 
by plants as a defence against herbivorous animals. 

He was one of those who realised the importance 
which attaches to molecular forces in the structure 
of living beings and in all the obscure phenomena 
of nutrition. Basing his investigations primarily on 
the important works of the physician Joseph Plateau, 
the illustrious professor of the University of Ghent, 
Errera showed that cellular membranes behave in the 
same way as if they obeyed the laws which regulate 
the reaction of liquid films such as are produced in 
blowing soap-bubbles. His first communication on 
this subject dates from 1886. 

But not content to lead the way in the domains 
of science which we have outlined and to direct the 
work of his students therein, he^ also pursued many 
investigations in very diverse subjects. He did much 
to improve the methods of microscopical technique; 
he simplified greatly the microchemical examination 
of certain substances; he published ingenious theories, 
on the mechanism of sleep, and contributed lectures 
on widely different subjects varying from pedagogy,’’ 
to natural philosophy; and all his publications were 
marked by a clearness and purity of style that are hot 
surpassed in the writings of any other man of science. 

Jean M assart. 


NOTES. 

Mr. G. B. Bucktox, F.R.S., author of several mono- 
graphs on entomological and other subjects, died on 
September 26, at eighty-eight years of age. 

We regret to see the report that Sir William Wharton, 
who was prevented by illness from leaving Cape Town 
with other members of the British' Association last week, 
is suffering from enteric fever complicated by pneumonia. 
His condition on Monday showed a slight improvement. 

An earthquake shock was felt in Stirling, Dollar, and 
Alloa shortly before midnight on Thursday, September 21. 
The shock travelled in a similar direction to that of 
July 23, namely, to the south-east, but it was of slightly 
longer duration and more violent in character. In Stirling 
pictures and crockery were shaken and articles of furniture 
moved, and a sound like thunder was heard. At Gorton 
railway signal-cabin all the bells were set ringing. At 
Bridge of Allan the shock was felt very decidedly. In 
Bannockburn and in the neighbouring villages the im- 
pression was of a serious explosion. Comrie was only 
slightly affected : a low tumbling sound v;as heard, but 
no damage was done. . 
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An electrical exhibition on a lar^e scale was opened at 
Olympia, Kensington, on September 25 by the Lord Mayor 
of London. The exhibition is under the auspices of the 
National Electrical Manufacturers' Association (Incor- 
-porated), and is intended to demonstrate the powers and 
uses of electricity in domestic, manufacturing, and com- 
mercial directions. Among the special exhibitors are the 
General Post Office and the Marconi Company. The 
Institution of Electrical Engineers is taking an interest in 
the exhibition on the educational side; and a series of 
popular scientific lectures and demonstrations has been 
arranged upon wireless telegraphy, electric motor develop- 
ments, domestic lighting, telegraphy, telephones, and other 
subjects. 

In Nature of July 13 (p. 244) there appeared a letter 
by Mr, Rotch, director of the Blue Hill Meteorological 
Observatory, U.S.A., describing the Franco-American 
expedition for the exploration of the atmosphere in the 
tropics which was sailing on M. Teisserenc de Bort’s 
steam yacht Otaria. During a two months' cruise, the 
scientific members of the expedition, Messrs, Maurice, of 
Trappes Observatory, and Clayton, of Blue Hill, executed 
thirty-two soundings with balloons and kites, and made 
observations on two tropical peaks, all between latitudes 
9® and 37® N, and longitudes 16® and 31® W. A 
southerly or south-westerly return trade was found at a 
height of about two miles in the tropics and an easterly 
wind in the equatorial regions, confirming the generally 
accepted theory of atmospheric circulation. While the 
detailed observations are to be published in a special 
volume by Messrs. Teisserenc de Bort and Rotch, the 
general results of the investigation will, it is hoped, be 
embodied in an article which will appear in the columns 
of N.%ture. 

The first congress of the International Surgical Soebdy 
was held from September 1^22 at the Palais dcs 
AcadtJmies in Brussels under the patronage of King 
Leopold. A correspondent of the Times says that more 
than two hundred delegates attended, representing the 
following countries :• — Great Britain, France, Germany, 
Austna-Hungar}’, the United States, Belgium, Holland, 
Switzerland, Japan, Russia, Spain, Portugal, Sweden, 
Norway, Italy, Denmark, Greece, Finland, Rumania, 
bervia, and Egypt. The subjects discussed were of a purely 
technical order, and papers were read on the latest develop- 
ment of surgical science. An interesting feature of the 
cemgress was an exhibition of the latest surgical appliances. 
The delegates received a cordial welcome from the Govern- 
ment and municipal authorities and from their local 
colleagues. The last meeting of the congress was held on 
Saturday, September 23. During the session a congratu- 
latory telegram was sent in the name of the society to 
Lord Lister on the great progress of surgery directly 
resulting from his antiseptic discoveries. It was resolved 
that the second congress should also be held in Brussels 
in 190S. Prof. V. Czerny, professor of surgery in the 
University of Heidelberg, was appointed president, and 
the various national committees were also nominated. 

The Victorian Naturalist announces the death of Mr. 
H. T. Tisdall, formerly president of the Field Naturalists’ 
Club of Victoria, and an active botanical teacher and 
imestigator. In September, 1SS3, he contributed his first 
paper to the club, the title being “ A Botanical Excursion 
m North Gippsland.” Having to a great extent exhausted 
the phanerogams of the district, he was induced by Baron 
ton Mueller to turn his attention to the cryptogams, with 
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I the result that he became an authority on fungi, and at 

1 the meeting of the club in February, iS<S5, contributed a 
paper entitled “ The Fungi of Mt. Baw Baw,” in which 
he described some twelve species of the genus Agaricus. 
In November of the same year he contributed a further 
paper on the fungi of North Gippsland, in which he made 
some important remarks regarding the fungus then known 
as Mylitia aiisiralis, “ Native Bread.” During the interval 
of nearly^ twenty-one years between his first and last papers, 
he contributed numerous papers to the meetings of the 
club, all relating more or less to botany, either as bear- 
ing on a particular branch or descriptive of trips or 
excursions in search of specimens, In addition to his 
knowledge of Victorian phanerogamic and cryptogamic 
plants, Mr. Tisdall was, at the time of his death, an 
authority on marine alga?. He contributed an article on 
the flora of Walhalla to the mining department's report 
on that goldfield (1902), as also some useful papers to the 
meetings of the Australasian Association for the Advance- 
ment of Science, which included a list of the marine algie 
of Victoria. 

In V Anthropologic (xvi., No. 3) M. Boule gives a more 
detailed account of the machine-made eoliths referred to 
in his paper in the. Comptes rendus, translated in Nature 
of August 31 (p. 438). From the descriptions and illus- 
trations, it appears that among the specimens collected 



Fig- r. Fig. a. 


by M. Boule in a few minutes from the great pile of 
refuse flints are all the forms regarded as characteristic 
of eoliths. In particular, we find the bulb of percussion 
present in more than one example; one of these, shown 
in Fig. I, is remarkable for what would, in an artificial 



Fig. 3. 


flint, be called “ beauty of work ” on one of the edges 
(Fig. 2) ; others, of which Fig. 3 is a good example, show 
the notch, which,, like the bulb of percussion, is commonly 
regarded as a criterion of human^ workmanship. From 
the researches of M. Boule, it seems that the eolith should 
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no longer be cited in proof of human antiquity greater 
than can be assumed on other grounds. Eolith ic forms 
may be due to human agency, but independent proof of 
the contemporary existence of man in the area in question 
is henceforth indispensable. 

TfiE latest issue (vol. viii., part i.) of the Trausactions 
of the Norfolk and Xorn'ich Xatiindisis’ Society contains a 
number of interesting papers, mostly dealing with the 
natural history and antiquities of the county. The papers 
on local biology include one on the water-beetles of the 
“ Breads ” by Mr. F. B. Browne, another on the 
hydrachnids of the same district by Mr. C. D. Soar, notes 
on the Yarmouth herring-fishery of last year by Mr. 
T. J. Wigg, lists of Norfolk lichens and liverworts by 
the Rev. E. N. Bloomfield, and an account of the rotifers 
cf the county by the Rev. R. Freeman. 

We have received from Dr. E. M. Goeldi, director of 
the museum at Para, a budget of separate copies of papers 
by himself, published, with the exception of one, in the 
Comptes rendus of the sixth zoological congress held at 
Berne last summer. The one exception is from the Ihis 
for April, and deals with the habits of a Brazilian tyrant- 
bird {Myiopatis sennfiisca ) ; this species, in place of being 
insectivorous, feeding on the fruits of a parasitic plant 
and disseminating the seeds, thus causing harm to arbori- 
culture. The other papers relate to rare animals from 
Amazonia, the yellow-fever mosquito {Stegomyia fasciata)^ 
and the habits of ants of the genus Atta. 

We have received two new parts of the reports of the 
scientific results of the voyage of the Belgica, 1897-9, 
issued at Antwerp, in one of which Prof. H. Leboucq 
discusses the development of the flippers of Antarctic seals 
from the point of view of the evolution of the pinnipeds 
in general, while in the second Mesdames Bommer and 
Rousseau describe the funguses collected during the crui.se, 
all of which, with the exception of a single Antarctic 
specimen, were obtained from Ticrra del Fuego. Judging 
from the collection, the fungus-fauna of the latter area 
appears to be a rich one of which but little is at present 
known. Prof. Leboucq ’s article is the first of a series on 
the “ organogenie ” of the seals. In the case of both 
memoirs we may direct attention to the difficulty they 
present to recorders of biological literature, or, for that 
matter, to anyone who desires to quote from them. They 
are respectively headed Zoologie ” and “ Botanique,” 
but, despite the fact that they are not the first issues of 
those two series, each is separately paged, and neither 
bears any volume number. Consequently the whole title 
has to be quoted for reference purposes. 

According to the report for the year ending in May 
last, the Rhodesia Scientific Association, now in the 
seventh year of its existence, continues to make satis- 
factory progress, both as regards the length of its roll 
of members and in the work accomplished. With the 
report we have received a copy of the fourth volume 
{1903-4) of the association’s Proceedings, which contains 
a number of papers dealing with the biology and antiquities 
of the country, together with one on its soils. The 
latter do not appear to be so promising as might have 
been hoped, most of them possessing only a moderate 
degree of fertility, and none exhibiting that redundant 
growing capacity we are accustomed to associate with 
virgin lands. Perhaps the most generally , interesting 
paper is one on a new gladiolus which grows in the spray 
of the Victoria Falls, and has therefore been called the 
“ Maid of the Mist.” Four bulbs were sent to England, 
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where by aid of constant syringing they were induced to' 
bloom in a hothouse, when it was found that the petals 
are so arranged as to form a kind of penthouse for the 
protection of the central organs from the constant shower- 
bath e.xisting in the ‘‘rain-forest.” 

An important issue of the Palaeoniulogia Indica (Mem. 
Geol. Survey of India) is devoted to the description of 
some recently discovered vegetable and vertebrate remains 
from the permo-Carboniferous strata of the VJhi Valley, 
fifteen miles to the south-east of the city of Srinagar, 
Kashmir. The remains in question were discovered by 
Noetling in beds apparently underlying the marine Ruling 
series (Permian) of the Kashmir Valley ; and as they 
include a member of the “ glossopteris flora ” of the Lower 
Gondwana system of peninsular India, their discovery 
serves to confirm the reference of these deposits to the 
Lpper Palaeozoic. The plant remains, which are described 
by Mr. A. C. Seward, include only one generically deter- 
minable type, namely, Gangamopteri.s, from the base of 
the lower Gondwanas of the peninsula. The vertebrates, 
for the identification of which Dr. A. S. Woodward is 
responsible, include a couple of species of the palaeoniscid 
ganoid genus Amblypteriis, nearly allied to Lower Permian 
from Rhenish Prussia, and fragments of a labyrinthodont 
amphibian apparently referable to Archegosaurus, a genus 
known elsewhere only from the last mentioned and 
equivalent formations. No reference is made to the 
labyrinthodont from the Lower Gondwanas of the peninsula 
described as Gondwanosaurus, but originally referred to 
Archegosaurus. 

In the third part of his contribution to the study of the 
mischievous insects commonly known as leaf-hoppers and 
their enemies, published at Honolulu as part iii. of the 
first Bulletin of the Experiment Station of the Hawaiian 
Sugar-Planters’ Association, Mr. R. C. L. Perkins furnishes 
some very interesting information with regard to the life- 
history of the parasitic Slylopida? (Strepsiptera). It appears 
that although the majority of those degraded beetles infest 
bees and wasps, a certain number of species are parasitic 
on leaf-hoppers and other Homoptera, and it is the latter 
that form the subject of the communication before us. 
Although death usually follo-ws some time after being 
“ stylopised,” many leaf-hoppers are able to procreate their 
kind after being badly affected by the parasites, especially 
if by females. The male stylopids, on account of the 
larger size of the puparia, are, however, much more 
speedily fatal to the leaf-hoppers, the hole left in the bodies 
of the latter by the escaping insect being relatively large. 
Moreover, a fungus immediately makes its appearance, with 
fatal effect, in the tube; and in artificially infecting leaf- 
hoppers with stylopids it is considered of the highest 
importance that the fungus should also be introduced. 

The report on economic zoology contributed by Prof. 
Theobald, of Wye Agricultural College, to the college 
journal for the year 1904-5 deals chiefly with the insect 
pests of field and garden crops, and on this important 
subject gives a great deal of useful information. 
During the year Prof. Theobald dealt with about 1200 
communications, and his report contains descriptions of 
the most troublesome pests brought to his notice. Among 
the pests of fruit trees, the apple aphides Aphis pomi, 
A, sorbi, and A* fitchii were much the most destructive. 
Prof. Theobald points out that these forms have been 
wrongly described as a single species, A. malt, by previous 
English writers. The aphides do great damage to young 
shoots, leaves, and blossoms, but it is apparently hopeless 
to attempt to get rid of them by spraying in the usual 
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way in spring. The only practical remedy, especially 
where the first two species are concerned, is to sprav in 
autumn, and a heavy paraffin emulsion is recommended, 
as injury to the leaves is not a serious matter at this 
season. The work is troublesome but effectual. In many 
cases it may be possible to collect and burn affected leaves 
in autumn, and this is recommended. Prunings should 
also be burnt before March. In the same report Prof. 
Theobald mentions a case in which honey-comb was de- 
stroyed by the maggots of the window fly (Rhyplitis 
fenestralis). The window fly is a very common insect, but 
has never before been reported as an enemy of the bee, and 
the case is mentioned as showing how a harmless insect 
may suddenly change its habits and become a pest. 

Two recent botanical parts, Nos, 9 and ii, of vol. xii. 
of the Pfocesdings of the Atnericati Academy of Arts and 
Sciences deal with systematic work. In the one number 
Mr. B. L. Robertson collates some American Eupatorieae, 
and Mr. J. M. Greenman presents a list of new flowering 
plants from Mexico and the south-western United States. 
In addition to the new species, Mr. Greenman proposes 
two new genera, Lozanella, near to Trema, of the order 
Ulmaceae, and Mimophytum, a borraginaceous genus allied 
to Omphalodes and Cynoglossum. The other part contains 
the sixth and last of the preliminary diagnoses by Prof. 
R. Thaxter on new species of Laboulbeniaceae, a specialised 
group of minute ascomycetous fungi which live para- 
sitically on insects. 


Several points of interest are noted in a phyto 
geographical sketch by Dr. L. Cockayne of the vegeta. 
tion of the two Open Bay islands, which lie close to'" th( 
shore of South \\ estland, a county in the southern island 
of New Zealand. Characteristic liane formations occur or 
both islands; on the larger northerly island the dominani 
liane is a screw-pine, Frcycinctia Banksii. and in somt 
parts, Muehlenhechia adpressa, of the order Polyonacese i' 
associated with it or takes its place; on the smallei 
island the Freycinetia is absent, and the Muehlenbeckia 
orms pure scrub or grows with a large-leaved variety oi 
eromca elhptica. The account appears in the Trans> 
actions of the New Zealand Institute (vol. xxxvii.) as alsc 
a list of newly-recorded habitats for New Zealand plants 
y the same writer. The identification of a Carex from 
hatham Island, as a variety otherwise only recorded from 
Patagonia adds another to the list of plants which con- 
nects the floras of New Zealand and South America. 

At the age of four score years, Dr. v. Neumaver has the 
satisfaction of issuing the third edition of his ‘‘ Anleituns 
zu wissenschaftlichen Beobachtungen auf Reisen.” It is 
appearing in parts (Jaennecke, Hanover) at a price of 
ot> marks, and will comprise two volumes, the first deal- 
ing with geography and inanimate nature, the second 
^ ith plants, animals, and man. More than thirty experts 
are collaborating under Dr. v. Neumayer’s editorship, so 
that each subject will be treated by an expert. The first 
already appeared, and contain articles on 
g^graphical observations, directions for somatological 
serva ions, an anthropological questionnaire, which 
seems to be identical with that issued by the Berlin 
Museum for Africa, and, finally, the commencement of 
an excellent article by Dr. v. Luschan on field work in 
archaeology. No provision seems to be made for an article 
on a traveller's outfit or general hints; but it would nt 

nmK so. and 

increased 

hj the addition. The last edition appeared in 1S8S, and 
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in many branches of knowledge the advance since that 
date has been immense. It is therefore a matter for con- 
gratulation that Dr. v. Neumaver has been able to supervise 
the re-issue and gather around him so many able 
coadjutors. 

A COMMISSION’ has been appointed by the Lieutenant- 
Governor of the Transvaal to consider the question of the 
safety of persons travelling in shafts. It will inquire into 
the structure, material, preservation, and examination of 
winding ropes and the adaptability of safety catches. 

Messrs. Percival, Marshall and Co. have published 
a useful little guide to standard screw threads and twist 
drills by Mr. George Gentry. Tables are given of the 
Whitworth standard thread, the British Association 
standard, bicycle screw threads, the V standard thread, 
the United States standard thread, the international 
metric standard thread, watch and clock screws, and- twist 
drills. The guide, which is published at 6d. net, is 
specially designed to meet the needs of the model engineer, 
and shows in a striking manner the necessity for the 
general adoption of standard threads as advocated in an 
article recently published in Nature (August 31). 

The current issue of the Bulletin de la SocUte 
d' Encouragement contains an important memoir by a 
Swedish engineer, Mr. Hjalmar Braune, on the influence 
of nitrogen on iron and steel. That metalloid exerts an 
influence more harmful even than that of phosphorus, and 
appears to be the chief cause of the fragility of mild steel. 
Its presence in iron is not due to the direct combination 
of the metal with the nitrogen of the air ; the intervention 
of basic slag is necessary. Metal made by the Thomas and 
Gilchrist process contains more nitrogen than steel made 
by the acid process, and this explains the inferiority 
generally ascribed to the former material. 


iHE annual report on the mineral resources of the 
United States for 1903 has been issued under the able 
editorship of Dr. David T. Day. It forms a bulky volume 
of 1204 pages, and contains, in addition to statistics of 
production, a large amount of descriptive and technical 
matter. In 1903, for the fourth time, the total value of the 
United States mineral production exceeded 200,000,000^., 
iron and coal being the most important of the mineral 
products. The United States in 1903 were the greatest 
producers of iron, coal, copper, lead, petroleum, and salt 
in the world. Tin, it is interesting to note, has been 
found in commercial quantities in South Carolina, and the' 
mines were actively worked in 1903. The manufacture 
of arsenious acid, a new industry in the United States, 
is carried on at Everett, Washington. The production of 
gypsum continues to show a remarkable increase, owing, 
doubtless, to the use of plaster of Paris in large modern 
buildings. There was, too, a notable increase in the pro- 
duction of the ores of nickel, cobalt, chromium, tungsten, 
molybdenum, vanadium, titanium, and uranium owing to 
their use for steel-hardening purposes. A groat advance 
in the lapidary industry is also reported. The fact that 
larger establishments have been formed, which are able 
to purchase the rough diamonds in greater quantities, has 
diamond-cutters in a position equal 
to that held by those of Amsterdam, Antwerp, and Paris, 
ihe cutting of American gems has also assumed large 
proportions, notably in the cases of the beryls and 
ame jsts o North Carolina and Connecticut, and of the 
turquoises sapphires, tourmalines, chrysoprascs, and 
garnets of other States. 
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The Department of Agriculture and Technical Instruc- 
' tion for Ireland is publishing a series of Bulletins upon 
! experimental science, and No. 4 of this series, relating to 
i Voltaic Electricity,” has just been issued. It has been 
‘ prepared by Mr. James Comerton, and is a useful little 
pamphlet of thirty pages with numerous illustrations. The 
author states in the introduction that the experiments de- 
scribed are merely intended to introduce the student to 
the more systematic study of electrical measurements. 
When the student has worked through the forty-three 
experiments described in this pamphlet, it is hoped that 
he will have a fair general working knowledge of voltaic 
electricity — its generation, measurements, and the purposes 
to which it can be applied. Primary cells, resistances, 
galvanometers, and voltameters are illustrated, and their 
use is described in these pages. The handbook should 
prove a useful addition to the literature of elementary 
electrical measurements. 

The principal centres of the calcium carbide industry in 
France are in the Alps and Pyrenees. At present, accord- 
ing to a writer in the Journal of the Society of Arts, there 
are eleven manufactories capable of producing 40,000 tons 
of calcium carbide annually. The total output sold during 
■904 may be estimated at iS,ooo tons. The average yield 
of gas per unit of weight of carbide is about 40 gallons 
per pound. The cost price per ton of calcium carbide in 
Europe was estimated by Prof. Lefevre, of the Ecole des 
Sciences, Nantes, in 1897, at from 8L to loL M. Pictet, 
however, in the same year, thought that the product might 
be made at the cost of a little more than 3/., by the use 
of a new furnace. Theoretically, said Prof. Lefevre, one 
pound of calcium carbide ought to produce, by its action 
upon water, about seven ounces of acetylene.. It has been 
stated by one of the most important of the French firms, 
speaking of the production of 1904, that this was disposed 
of at SL per ton, the standard accepted and declared being 
about 40 gallons of gas per pound. The product at the 
factory realises 8Z. pei^ ton, and the rate for the retail 
dealer is 14Z. These figures demonstrate the advances 
, made in manufacturing since the publication of Prof. 
Lefevre ’s treatise in 1897- 

PROF. D ’Arson VAL describes in the Bulletin of the French 
i Physical Society a new and simple form of apparatus 
. manufactured by the Societe Frangaise de I’Acdtylene 
.dissous, which serves for the generation and automatic 
compression of oxygen. The gas is generated by the com- 
bustion within the compression cylinder of a combustible 
! substance mixed with potassium chlorate, the heat pro- 
; duced being sufficient to liberate the whole of the oxygen 
from the chlorate. The largest form of apparatus, the 
industrial type, gives a production of about 60 cubic feet 
1 of .oxygen per hour. A new form of oxyacetylene burner 
' Is also described by means of which a very intense light 
I 1^' produced by allowing the jet to impinge upon a suitable 
S, mixture of the rare earths; lime and magnesia are useless 
; for the purpose, as they are rapidly fused and channelled 
','by the intense heat of the oxyacetylene flame- 

> During the past few years doubts have been expressed 
.tlby several investigators, notably by Fitzgerald, Kahlen- 
[:|>erg, Quincke, and Traube, of the correctness of Van *t 
|!|;Hoff’s hypothesis that the osmotic pressure of solutions 
life purely a kinetic phenomenon due to the impact of the 
[.molecules of the solute against a membrane impermeable 
I' '^o them. This hypothesis has been so fertile of results 
[land is so intimately associated with the progress of modern 
[;%hemistry that any arguments of a subversive tendency 
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have, generally speaking, received little attention. In a 
recent number of the Aiii dci Lined (vol. xiv., ii., p. 5) 
Prof. -A. Battelli and A. Stefanini have brought forward, 
however, a number of facts which, if subsequently verified, 
are likely to prove insuperable objections to its validity. 
A necessary consequence of Van ’t Hoff’s hypothesis is 
that isosmotic solutions should, under similar conditions, 
be equimolecular ; but it is stated that several cases have 
been observed in which solutions possessing very different 
molecular concentrations are in osmotic equilibrium. The 
characteristic of these solutions is that they have equal 
surface tensions, and it is contended that osmotic pressure 
is essentially a capillary phenomenon. Osmosis would 
then be a tendency to equalise the surface tensions of the 
liquids on the two sides of the membrane. The further 
developments of the authors’ experiments will be watched 
with interest. 

An interesting lecture device for illustrating the super- 
position of simple harmonic motions of different periods 
has been submitted to us by Mr. W. C. Baker, of the 
School of Mining, Queen’s University, Kingston, Ontario. 
A horizontal bar (about 4 cm. deep and 15 cm. long! carries 
a pointer about 50 cm. long rigidly attached to it. This 
system, which must be as light as possible, is suspended 
by two hinges which permit it to oscillate freely about 
a horizontal axis. To the underside of the bar are 
attached two pendulums (100 cm. and 75 cm. long) the 
bobs of which are of equal mass, say 250 grams each. 
If the pendulums be displaced together through an arc 
of, say, 15° and then released, the pointer will be set 
vibrating through an arc which will vary from a maxi- 
mum when the pendulums are in phase with one another 
to very approximately zero when they are in opposition, 
thus illustrating the formation of beats. There is, of 
course, no obvious relation between the amplitude of the 
motion of the pointer and thajt of the pendulums; the 
oscillations of the latter give rise to periodic forces upon 
the horizontal bar, and the pointer indicates the resulting 
motion. We may point out that a somewhat analogous 
device was shown by Lord Rayleigh during a recent course 
of lectures at the Royal Institution. 

Le Radium for August contains various articles and 
reviews on all the branches of radio-activity, together with 
a summary of current re.searches in this subject. 

The Revue Scicntipqtie (September 9) contains an 
interesting summary on trypanosomes and trypanosomiasis 
by Dr. Brumpt. In addition to the ordinary pathogenic 
forms, the trypanosomes of birds, reptiles, and fishes 
receive notice. 

According to La Nature (September 16), the ravages of 
the phyllo.xera in northern Spain are very serious, many 
of the older vineyards being almost destroyed ; and it is 
becoming a question whether it will not be necessary to 
substitute cereals and fruit for the vine in the affected 
districts. 

The Bulletin of the Johns Hophins Hospital for 
September (xvi., No. 174) contains an interesting historical 
article on Cotton Mather’s rules of health by Prof. William 
Thayer, together with papers of medical interest. Cotlon 
Mather was a divine who was born in Boston in 1663, a 
learned man with a remarkable literary style, and his 
rules are often very quaint. 

In the August number of the Journal of the Royal 
Microscopical Society, Mr. Conrady writes on the appli- 
cation of the undulatory theory to optical problems, and 
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notes are contributed by Mr. Nelson on the presence of 
£1 flagellum at each end of the tubercle bacillus, by Lord 
Rayleigh on an optical paradox, and by Dr. Lazarus 
Barlow on a new form of hot stage. The usual summary 
of current researches concludes this excellent quarterly. 

Messrs. Charles Griffin and Co., Ltd., have published 
a sixth edition of IMr. Andrew Jamieson's “ Elementary 
Manual of Magnetism and Electricity." Several additions 
have been made in this new edition. 

A KEY to the exercises in the second part of Mr. Pendle- 
bury’s ‘‘ New School Arithmetic ” has been prepared by 
the author and published by Messrs. George Bell and Sons. 
The price of the “ Key ” is Ss. 6d. net. 

Messrs. Smith, Elder and Co. 'have published a sixth 
edition of Marshall and Hurst's “ Junior Course of 
Practical Zoology.’* The new edition has been revised 
throughout by Dr. F. "VV. Gamble, who has also added 
short accounts of Monocystis, Coccidium, and Obelia. 

The following popular science lectures will be given 
at the Royal Victoria Hall, Waterloo Bridge Road, S.E., 
during next month : — October 3, “A Journey of Surprises : 
through Yunnan to Tonquin,” Mrs. Archibald Little; 
October 10, Smokeless Explosives,” Mr. J. S. S. Brame; 
October 17, "The Plants of Other Days: what their 
Fruits and Seeds were Like,” Mr. H. E. H. Smedley ; 
October 24, " My Cruise Around Spain and Portugal,” 
Mr. F. W. Gill.* 

Messrs. Philip Harris and Co., Ltd., Birmingham, 
have just issued the third edition of their valuable cata- 
logue of scientific instruments required in all departments 
of instruction or research in physics. The volume con- 
tains five hundred pages and is lavishly illustrated, a 
large number of the pictures representing new instruments 
or new methods of illustrating the principles of physical 
science. Many manuals and text-books of phi’sics used 
in schools have been consulted, and novel forms of 
apparatus described in them are now made by Messrs. 
Harris, and appear in the present catalogue. The volume 
is well bound, and should be very useful for reference by 
teachers of physics in schools and colleges. Ko doubt it 
will find a permanent place on the bookshelves of many 
laboratories and lecture-rooms. 

OVR ASTRONOMICAL COLUMN, 

Astronomical Occurrences in October; — 

Oct. I. 8h. 52m. Minimum of Algol (3 Persei). 

»» 4 * 5 ^* 4 ^^* j> jj 

„ 8. gh. Mars in conjunction with Uranus (Mars 1° 48' S. ). 

„ II. Saturn. Major axis of ring =42" '28, Minor axis = 
$"‘46. " 

ti 14. I5h. Mars in conjunction with X Sagittarii (mag, 
2*9), Mars o® f N. 

„ 15. Venus. Illuminated portion of disc =o‘S68, of Mars 
=0 S61. 

,, 19-22. Epoch of October meteoric shower {Radiant 
93“ 4 - IS**). 

„ 20. 6h. 51m. to 8h. 12m. Transit of Jupiter’s Sat. III. 
(Ganymedeb 

,, 21. loh. 3Sm. Minimum of Algol (j 3 Persei), 

,, 23. i8h. 24m. to I9h. 30m. Moon occults p Leonis 
(mag. 3:8). 

„ 24. 23m. Minimum of Algol (13 Persei). 

„ 27. loh. 151x1. to iih. 35m. Transit of Jupiter’s Sat, III. 
(Ganymede). 

s, 31. Uranus in conjunction with i Sagittarii (mag. 5*3). 

^ Nova Aquil,^. — Further news concerning Nova Aquilae 

No, 2 is published in No. 4047 of the Astronomische 

mchrkhten, it appears that Mrs. Fleming discovered the 
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existence of the Nova whilst examining the Draper 
memorial photographs on August 31. A photograph of 
the spectrum, taken on August iS, shows the hydrogen 
lines HS, H7, and H;8 bright and broad, also faint traces 
of the bright bands at K 4472 and K 4646. On that date 
the magnitude of the Nova was about 6-5, on August 21 
it was 7-5, whilst on August 26 it had fallen to lo.o. No 
trace of the Nova is visible on a plate taken on August 10, 
although stars of magnitude 9.5 are shown thereon. A 
plate taken with the Bruce telescope at Arequipa on 
August 15, with an exposure of four hours, contains 
images of sixteenth-magnitude stars, but not of any object 
which can be recognised as the Nova. 

A chart of the region, published by Prof. Wolf, shows 
the position of the Nova in regard to the star B.D. 
— 4°.4663, and further shows that the Nova occupies a posi- 
tion between two spaces which are void of stars down 
to the fifteenth magnitude. 

Ephemeris of the Variable Asteroid (167) Urda. — In 
No. 4047 of the Asironomische NacJirichtcn Herr A. 
Berberich publishes an ephemeris for the asteroid Urda, 
w’hich Dr. Palisa recently showed to be variable. 

The following is an extract from this ephemeris, which 
was calculated "from the elements published in the " Jahr- 
buch ” and for i2h. M.T. Berlin : — 

1905 a 6 log log A 

h. m. s. ' 0 I 

Sept. 28 ... 22 13 iS ... -10 48*5 

Oct. 2 ... 22 II 46 ... -II 0*3 ... 0*4463 ... 0*2875 

„ 6 ... 22 10 36 ... -II 9-9 

„ 10 ... 22 9 49 ••• - II 17 ‘2 ... 0*4467 ... 0*3044 

Observations made on August 31 and September 5 gave 
corrections to the above of 4-43. and +0L8. 

The following figures indicate the changes of magni- 
tude w^hich were observed during the period July 30- 
September 5 : — 

Date July 30 Aug. 31 Sept, s 

Magnitude ... ... 13*0 ... ii.o ... i2'0 

The Ultra-violet Chromospheric Spectrum. — A t the 
total eclipse of 1900 M. H. Deslandres devoted his atten- 
tion to two special reseai'ches, of which the first was to 
obtain the ultra-violet spectrum of the " reversing layer,” 
and the second to obtain a great number of phites showing 
the bright lines, in order to detect the changes which 
might take place in the chromosphere in the interval 
between the second and third contact.^. 

In the first research he was successful, and obtained a 
duplicate series of plates showing the bright spectrum 
between X “^ooo and X 5000. The first series was obtained 
with a pris^matic camera of i metre focal length, the 
second with a camera of half this focal length. The 
prisms employed were of 60® angle, and were made of 
I Iceland spar, whilst the objectives were made up of an 
I achromatic combination of quartz and fluorspar. 

The general results obtained from the reduction of one 
of the larger negatives, which was exposed for two seconds 
at second contact, are given in No. 9 (August 28) of the 
Comptes rendus, and deal only with the 157 lines photo- 
graphed between X 3400 and X 3066. The chief character- 
istic of the spectrum in this region, as in the less re- 
frangible region already known, is the predominance of 
" enhanced ” titanium lines. In fact, M. Deslandres states 
that,^ considered as a whole, the spectrum is that of the 
titanium spark. Vanadium and chromium are represented 
by lines of less intensity, whilst the iron lines are extremely 
weak, the enhanced lines being considered in each case. 

The coronal radiations are represented on two other 
negatives by well defined lines at XX 3329.6, 338S.0, and 
3447*7i the last having the greatest intensity. The same 
negatives, which were exposed for fifteen and thirty 
seconds respectively, show several prominences, and here, 
again, * the spectrum of titanium predominates. 

The^ " chronophotographe, ” an instrument for photo- 
graphing from six to ten spectra per second at the two 
contacts,^ was^ less successful, the vibration produced by 
its manipulation spoiling the definition. M. Deslandres 
gives the details of the instrument, and points out its 
probable efficiency if suitably mounted. 
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THE FORHATIOX OF ICE AND THE 
GRAINED STRUCTURE OF GLACIERSA 

I N the following pages I have the honour to la}* before 
the Royal Society the results of a lengthy research on 
the formation of ice and the grained structure^ of glaciers, 
which may serve as a complement to the previous investi- 
gations on the same subject published in the Philosophical 
TrdHsaciions and Proceedings of the Royal Society by 
Forbes, Tyndall and Huxley, Tyndall, Faraday, T. Graham, 
J. F. Main, J. C. McConnel, and D. A. Kidd,^ and else- 
where by Guyot, Agassiz, James Thomson, and Sir William 
Thomson (now Lord Kelvin), Hermann^ and Adolf 
Schlagintweit, Person, Leydolt, Riidorfif, Bertin, Grad, and 
A. Duprd, Moseley, A. Heim, J. T. Bottomley, K. R. 
Koch and Klocke, Forel, Ed. Hagenbach-Bischoff, E. von 
Dr3^galski, Mugge, H- Hess, and others, 

{i) It will be convenient at zhe outset to define the 
precise meaning with which it is proposed to employ 
certain words, some of which are in vague popular use, 
while others are less familiar, or new. 

By an oily liquid will be meant one which has surface 
tension in the common surface with other liquids with 
which it may be in contact. According to this definition 
a solution of any salt will, in comparison with pure w^ater 
or a weaker salt solution, be called, in certain circum- 
stances, an oily liquid. 

An emulsion is a watery liquid containing suspended 
drops of oily liquid, or drops of any sort enclosed in an 
oily skin. These drops can coalesce into larger drops, or 
the oily skins can join on to one another, and form a 
continuous mass of bubbles, or foam. Thus foam consists 
of portions of watery liquid enclosed in, and ^ separated 
from one another by adjacent partitions of oily liquid. 
Each space thus enclosed will be called a foam-cell, and 
the enclosing partition the foam-wall. If the foam-cells 
are very small, and the fluid foam-walls very thin (or 
invisible), the whole is then a liquid jelly. The jelly is 
stiff, the foam stiff or solid, when the walls or the contents 
of the foam-cells, or both, have become solid. 

“ Nearly pure ” applied to water or ice will be used in 
the special sense of “ containing only very small amounts 
of any salt.'’ Salt itself is used throughout in the general 
chemical sense, that is, not restricted to sodium chloride. 

(2) I have allowed pure w*ater, and w^ater containing 
dissolved salt, to freeze in the dark at various rates, and 
to melt away slowly in the dark, in open air, and in sun- 
light. The ice prisms employed were from i mm. to 
TOGO mm. thick, and as the thawing proceeded their various 
layers w’ere systematically examined — sometimes for days 
together — with the naked eye, with the microscope, and 
w’ith polarised light. The same appearances presented 
themselves in the same order as those which for thirty- 
seven years past I have investigated and described in 
solutions of silicic acid, glue, or other colloids, when these 
, are evaporated to form gelatinous masses or thin films, and 
develop fissures. I have shown that thin viscous oily films 
of more concentrated solution exist in a less concentrated 
solution of the same substance, and form folds, straight 
and twisted tubes, cylinders or cones, spheres and bubbles, 
open and closed foam-cells with visible and invisible foam- 
w*ans. Thin solid films behave like films of very viscous 
liquid. AVhether the oily films form tubes or bubbles and 
, foam-cells Joining on to one another depends on the 
'Viscosity of the oily liquid. The mutual inclination of the 
' foam-w'alls, and their surface tensions, continually change 
as the concentration of the oily liquid changes, and in the 
case of invisible foam-walls may depend also on the thick- 
ness of the oily film. When the oily film is very thin, its 
surface tension diminishes with diminishing thickness of 
■ the film. Oily foam-walls that are formed against solid 
surfaces are normal to these surfaces. If three oily foam- 
, walls meet in a common edge at equal angles of 120°, they 
; have equal surface tensions. 

; y The foam-cells of a liquid jelly immersed in water can 
' increase or diminish in volume by the diffusion of water 
through the foam-wall inwards or outwards, i.e. the liquid 
'jelly can swell or shrink. Two clots of liquid Jelly can 

p' 1 By Prof, O. Quincke, For-Mem.R,S. Paper received at the Royal 
.^oclety on June 19. 
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ccalesL-e into one, which doe.s not occur with clots of solid 
jelly, nor can these latter .swell or shrink.^ 

A liquid jelly becomes for the time being positively or 
negatively doubly refracting when the viscous walls, or 
the viscous contents of the foam-cells, are expanded or 
compressed. A jelly remains permanently doubly refract- 
ing when the walls or the contents of the foam-chambers 
solidify while in an expanded condition, 

(3) Now, ice is a liquid jelly, with foam-walls of con- 
centrated “ oily ” salt solution, which enclose foam-cells 
containing viscous, doubly refracting, pure cr nearly pure 
water. 

(4) The further the temperature falls below 0°, the 
greater is the viscosity of both liquids — in the w*alls and 
in the interior of the foam-cells — and the less the plasticity 
of the ice. 

(5) At very low temperatures, the ice breaks with con- 
choidal fracture at the surface of the invisible spherical 
foam-walls, which as the whole cools have contracted 
differently from their contents. 

(6) The glacier grains ” are foam-cells filled with pure 
or nearly pure ice, and separated from one another by 
visible or invisible walls of oily salt solution. 

(7) The union of two pieces of ice under water (“ rege- 
lation ”), and the increase in size of the glacier grains 
as they approach the lower end of the glacier, correspond 
to the running together of two gelatinougb clots (of silicic 
acid, or glue) containing liquid foam-cells and liquid cell- 
contents. At the same time the oily foam-walls between 
the glacier grains become thicker, and then get thinner 
again through the draining away of Jhe liquid salt solution 
at the foot of the glacier. 

(8) All water, even the purest, contains traces of salt. 
As the water cools, ice crystals and oily mother liquor 
separate at short intervals, or periodically. Under the in- 
fluence of the surface tension, the oily salt solution forms 
invisible foam-walls, the surface-tension of which decreases 
as the thickness of the walls and the concentration of the 
salt solution diminish. Otherwise, as the cooling proceeds, 
the salt solution becomes continually more concentrated, 
and the wall thinner. Finally, the concentrated salt 
solution also freezes to ice and solid salt. The value of 
the surface tension determines the angles at which three 
wmlls meet in a common edge. If three foam-walls meet 
at equal angles of 120*, the three walls have equal surface 
tensions, w*hereas an inclination of 90® means that fluid 
foam-walls have been formed in contact with old and 
already solidified ones. 

(9) When water containing air freezes, the air, like the 
salts dissolved in the water, separates out at short intervals, 
or periodically. The white places in ice, which are those 
containing these air bubbles, are also the richest in salt. 

(10) As water containing salt, but free fpm air, cools, 
the periodical separation of ice and salt gives rise, alike 
in sea ice, in artificial ice, and in glacier ice, to layers 
of ice containing varying amounts of salt. By pressure 
or by absorption of radiation (sunlight, electric light, or 
daylight), the parts of the ice which are rich in salt melt 
sooner than pure ice. 

(11) In sunlight or electric light furrows are formed at 
the places rich in salt on the surface of sea ice, artificial ice, 
and glacier ice. (Forel’s stripes; Forbes’s “dirt bands”; 
foam-walls of the great foam-cells of the Kjendal Glacier.) 

(12) The salt solution formed in sea ice, artificial ice, or 
glacier ice, through pressure or sunshine, shows, by the 
hollow's which it fills, the forms assumed under the in- 
fluence of the surface tension by the boundary between 
the oily salt solution and the water, just before the freezing 
of the water. As the ice melts, it contracts. Thus in 
sea ice pressure or absorption of heat radiation causes the 
formation, in horizontal layers parallel to the frozen 
surface, of Tyndall’s liquefaction figures, vacuous bubbles, 
ice flowers, and “ fir trees writh branches meeting at 
120® and 90®, just like those obtained when colloid solutions 
are evaporated to diwmess, or when salt solutions are 
allowed to crystallise. 

In the case of artificial ice which has been .frozen in deep 
prismatic troughs, these liquefaction figures are formed 
in the diagonal and median planes of the ice block, which 
were the last parts to freeze, and where the mother liquv* 
had accumulated. 
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_ (13) Sea ice and artificial ice break up in sunlight into 
little hexagonal prisms of clear ice. These suffer mutual 
displacement the less easily, the thinner are the fine foam- 
walls (which have now melted again, and which, when 
^ the freezing took place, were formed out of oily salt 
solution, normal to the surface), and the less salt the 
water contained before freezing. 

The purer the water was, the larger are these hexagonal 
prisms or foam-cells. 

(14) The capillary fissures in transparent glacier ice are 
these fine foam-walls of oily salt solution. 

(15) hen water containing little salt freezes in deep 
metal troughs surrounded with strongly cooled brine, the 
oily salt solution separates in thin layers normal to the 
surface, and forms bubbles, _ foam-cells clinging to one 
another, or when the oily liquid at low temperatures is 
very viscous folds or hollow pipes, which are filled with 
pure or nearly pure ice, or with air if such were present 
in the water. The artificial ice is seen to bo traversed by 
many horizontal tubes, normal to the surface, which are 
specially numerous in the diagonal and median planes of 
me ice block, ^ where the mother liquor had accumulated, 
ihe less salt is contained in the ice, the more transparent 
are these diagonal and median planes of the artificial ice 
block. 


Illumination with sunlight or daylight causes the appear- 
ance of fresh tubes. The ice becomes more cloudy, and 
subsequently more transparent again. 

(16) W hen water containing air freezes in deep metal 
troughs, the upper part, of the ice block shows horizontal 
layers consisting alternately of transparent pure ice and of 
opaque salt-containing ice with numerous air bubbles. The 
more salt the water contains, the more numerous and the 
closer are the opaque layers. In sunlight these opaque 
layers melt more easily than the transparent ones, and 

surface of the opaque ice. 

(17) If the ice is allowed to thaw again in a warm room 
or IS exposed to radiation (daylight), the parts rich in salt 
melt sooner than those which contain little salt. The 
tubes of oilv salt solution bulge and coil up, and then 
break up with contraction of volume into spherical bubbles 
wlj^ich may be vacuous or filled with air. The foam-celis 
exhibit shapes like those of colloids and jellies as they 

whlch'^'r hr^ncLd formation^ 

i\hich I ^ have described m the case of the ‘Miquid pre- 

metallic silicates and cyanides.^ If ^the 
this opaque ice are ‘filled with very 
u.scous salt solution, or if the oily salt solution ferms no 
continuous foam-cells, it cannot run away. The ice rc- 
glacier ice actually does. ^ 

^haws under the long-continued 
daylight, there appear, in the diagonal and 
median planes of the block, bright bands and cloudy bands 

inten^it? position as the duration and 

'UiVn n? ^ radiation alter. This is due to the form- 
ation of new foam-walls of oily salt solution and the dis- 
^ ^ between the foam- 

in A f- , Now as the amount 

of salt in the^ diagonal planes increases, and the ab.scrbed 
radiation dmnmshes, towards the interior of the ice and 
surface tension and viscosity alter ’with 
concentration and temperature, it follows that 
W ^he interior of the 

change^ mfluence of the surface tension also undergo 

• .thirty to thirty-six hours, the block of artificial 

heiit half Us oS 

^ and at the foot and warmer places^had 

^ 11 ^ pttsty mass. In the upper portion foam- 

walls had formed in the pure ice, inclined 120° ’to 
another. In these, as in the median layer that had thawee 
salt solution ran down' for hours. At th< 
ei places, and at the thin uppermost crust 
grams were formed. These were foam-cells f ? 

10 mm, wide, filled with doubly refractinff irp* 

(20) In the diagonal and median planes of a block oi 
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artificial ice (i metre high) containing a certain very snuill 
amount of salt, and e.xposed to a certain inhaisily of 
radiation, there can be formed horizontal closed tub(‘s of 
pure or nearly pure ice, having rounded heads and sid(‘s 
bulging at places, and filled with liquid salt solulinu. 
They slowly swell, slowly break up into separate luibblcs, 
and then slowly pass away. 'They arc lirsl; foruK'd low 
down, at places of high pn'ssure, and afterwards higlii’r 
up, at places of low pressure. 

(21) When distilled water, free from air, was frozen in 
iron troughs, it was found at a certain temperature or 
with a certain concentration of the salt solution and the 
oily foam-wall that the walls and contents of the dosed 
tubes in the lower part of the median piano were ftn* 
some time coloured yellow. Subsequently this colour dis- 
appeared. It was not present when the 'water was frozen 
in brass troughs. I believe it was due to ferric oxidiq 
which was differently soluble in the walls and in the liquid 
inside the foam-cells*, and at a higher temperature bt*cain<* 
insoluble and sank to the bottom. 

(22) The phenomena of melting ice d(‘pcnd both on thi^ 
velocity of freezing and the velocity of thawing. 'I'ln* 
more rapidly the water freezes, the’ mori* numerous ar(‘ 
the foam-walls, and the smaller the foam-cidls. 

(23) Very dilute solutions of dilTerent salts, when slowly 

frozen under similar conditions, give oily layers of varying 
viscosity and surface tension, or si>heres, bubbU^s, lubes, 
and foam-walls of varying form. I have shown this with 
freshly boiled water containing 0'Oi>ooo3 i‘‘*nt. of 

NaCl, or equivalent quantities of KCl, K.,CO-, NaaSCT, 
CaCk, MgCk, Ak(SOj),,. The water was frozen in pris- 
matic troughs of brass or tin. 

(24) During the freezing of water containing 0.0015 per 
cent, of Na„SO,j|, and also containing air, thii air separattd 
at the same time as the mother liquor. The bounding 
surface between air and almost solidified, very viscous 
liquid, tends to become as small as possible*, and rolls uji 
together to form hollow cylinders, the radii of which ar** 
the smaller the more quickly the ice has frozen. 1'h(‘ 
water freezes the more slowly the further it is from th<i 
strongly cooled (below 0°) side of tin; trough. 'I'lie thin 
layers forming the walls of the tub(*s are normal to the 
solid surface of the side of the trough, or of thi^ trans- 
parent mantle of ice which encloses th<* mother Ucjuor. 
They frequently form cylindrical or conical (ubivs, (> mm. 
to 12 mm. long, with a whitish skin, and filled with air. 
Their axes arc normal to tin* surfaci*, tmd their pointed 
ends are directed towards the outer side of Uu! ice mantle. 
At the base of the lubes, which may b(‘ 0.5 mm. to 2 mm. 
wide, there hangs a whitish hollow sphen* insidi* the mother 
liquor. 


' 'v vuiiuuning irom 0*00014 

pt‘1’ of Na.SO^,, or o-oo-^ per cimt. 
of .\aCI, It happens at times that the mollnu* liquor, which 
IS surrounded by a transparent mantle of ice, contains 
numerous flat crystalline plate.s of ])ure ice. These, l,>y their 
shape, position, and inclination to one anoth<‘r, d<‘arly 
show that they have been formed from thin oily foam- 
walls of pure water, which, as the cooling proc.^eded, have 
separated from the watery salt solution, and then solidified. 
^ (20) When a test tube, containing boiling distilled water 
IS plunged into liquid air, the* walia* freezers very quicldy 
to a milly-white mass of ice, with lissun's norm'al to the 
surface of the glass. If the test-tubes with the* white ic(»— 

-Kjo^-ds plungl'd 

into distilled water, it becomi^s coated on thi* outside udth 
a thin crust of ice, which can be detached with a knilV. 

■'* under llie polarisiiif* niUru- 

hrmJ of.nniull glacier grains nr f.mm-cell.s 

(o-i mm. to 0-2 mm. m diainolcr) llu! flat walls of whk-h 
are normal to the cylindrical surface, and .ara inclined (o 

of each foan-cell contains a crystal of ice, whii'h in tla* 
/s ® “i'^ferently orientated. When the ice in 
e test-tube is crushed with a steel point, it e.'iiiibits a 

surface ‘0 rylimirh-td 

surface. Occasionally m the cross-section are seen con- 
centric cylinders composed alternately of transparent and 
of white ice. The latent heat of the slowly fnS water 

bailees. The ice in the transparent layer-s was frown 
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slowly, that in the opaque ones quickly. As this ice thaws 
in a watch-glass under the polarising microscope, the lumps 
of quickly frozen white ice exhibit immense numbers of 
strings — arranged radially alongside one another — of spheres 
and lenticular masses, o-oi mm. to 0-02 mm. in thick- 
ness, consisting of very nearly pure water. In each sphere 
there was a vacuous bubble o-ooob mm. in diameter. 

(27) Slowl)' frozen water showed, on thawing, similar 
strings of (liquid) spheres and lenticular masses (of larger 
size, viz. 0-04 mm. to 0-12 mm. diameter), normal to the 
surface of the block of ice. These spheres and lens-shaped 
masses had been formed out of solid or hollow cylinders, 
or long thin cones with local swellings or bulgings. Fre- 
quently lens-shaped masses bounded b^y two spherical sur- 
faces lay in a thin, flat, spiral or warped foam-wall. 

(28) The fibres and cylindrical or conical tubes, like the 
tubes filled with air, were formed out of thin layers of very 
viscous, oily liquid, which, as the cooling proceeded, 
separated out, normal to the surface, and under the in- 
fluence of the surface tension rolled up, being unable, by 
reason of excessive viscosity, to form spheres or bubbles. 

(29) When the thawing has gone on for a long time, 
fewer foam-walls and larger foam-cells, or glacier grains, 
appear in the lumps of ice. The strings of liquid spheres, 
normal to the surface, show an increase in the size of 
the spheres, caused by the coalescence of the small spheres 
in the doubly refracting mass of ice into larger ones. An 
increased amount of salt in the ice assists this coalescence. 
The tubes or strings of spheres could often be followed 
continuously through several glacier grains. The partition 
walls of the glacier grains, when illuminated, often show 
hundreds of small lens-shaped masses of the same or 
gradually diminishing size. 

(30) By repeated fractional freezing and melting of the 
ice crystals formed, continually purer and pui'er ice is 
obtained, wi*h increasingly laVge foam-cells or glacier 
grains. I hav«, however, not yet succeeded, even by re- 
peated slow freezing, in obtaining ice free from foam-walls 
or from glacier grains. 

(31) A block of transparent ice was cut through, as 
described by Bottomloy, with a loaded wire loop. The 
loop was of steel wire, or of platinum wire previously 
heated to redness, and carried 2 kilograms or more. In 
no case was the plane of section transparent, but always 
opaque from the presence of solidified foam bubbles of oily 
.salt solution, possessing refracting power different from 
that of their surroundings. • 

(32) Ha'di separate glacier grain in artificial ice contains 
a different ly orientated distal of ice, the optic axis of 
which is very .seldom normal to the surface of the ice. 
W'hen in natural .sea ice the optic axes of the separate 
crystals in the different grains arc found to be normal or 
parallel to the free surface of the water, the separation 
of orientated crystals of ice may have been started by the 
contact-action of ice crystals or snow flakes falling on the 
surface of the super-cooled water, and swimming thereon 
in a horizontal position, 

(33) The more slowly artificial ice has frozen, and the 
les.s salt it contains, the more transparent, rigid, and 
difficult to cut with a-knife it is. 

(34) Every block of artificial ice cleaves, on pressure 
. with a steel point, along the diagonal and median planes, 

I in which, as the ice crystals separated out on freezing, 
the mother liquor became more concentrated through hold- 
ing the traces of salt dissolved in a continually diminishing 
; volume of liquid. 

(35) The planes of easiest cleavage in natural ice crystals 
# (laminated struclure, displacement without bending) are due 
[to invisible layens of liquid salt solution which are 
I embedded in the crystals, normal to the optic axis, or 
I often in other positions. 

I (36) Ice crystals at Icmperatures below 0® consist of 
I doubly refracting viscous liquid, and arc intermediate 
Ibctween the soft crystals of serum albumen and ordinary 
Crystals of quartz, felspar, &c. 

(37) At the edge of TyndalFs liquefaction figures, while 
they arc in process cf enlarging, or on the bursting of the 
foam-walls of artificial ice as it melts, one often sees 
periodic vortex movements. These arise from a periodic 
capillary spreading out (“ Ausbreitung *^) of the salt solu- 
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tion of the foam-walls at the boundary between pure water 
and air or vacuum. 

(38) Tyndall and Huxley observed in white glacier ice 
trainsparent lenticular masses bounded by spherical surface.s. 
These were foam bubbles of water free from air, which 
were enclosed in a thin skin of oily salt solution and had 
solidified while embedded in such a skin. 

(39) The blue bands in glacier ice consist of pure ice, 
while the white bands are composed of ice containing salt 
and air bubbles. They are formed by the periodical action 
of solar radiation and by changing pressure, or by the 
slow descent of the portions rich in salt, or by the slow 
ascent of air bubbles in the viscous liquid of the glacier 
ice. 

(40) The ice of the snow flakes which fall on the upper 
part of the glacier becomes fertilised with inorganic salts 
derived from disintegrated rocks, and is, as it were, hatched 
out by the sun’s rays, forming nevd ” or “ firn ” snow 
and glacier grains, or foam-cells filled with ice in the 
glacier proper. The glacier ice travels on, rolling (or 
“ wallowing ”) slowly downwards as a living river of ice. 
Its skeleton of liquid salt solution changes the while, and 
forms new and larger foam-cells, which, at the lower end 
of the glacier, perish, disappear, and flow away as the 
water of the glacier stream. 

THE BRITISH ASSOCIATION, 

SECTION L. 

EDUCATIONAL SCIENCE. 

Opening Address ey Sir Richard C. Jedb, Litt.D., 
D.C.L., M.P., President of the Section. 

Uni'uersiiy Education and National Life, 

Every country has educational problems of its own, 
intimately dependent on its social and economic conditions. 
The progressive study of education tends, indeed, towards 
a certain amount of general agreement on principles. But 
the crucial diificuUies in framing and administering 
educational measure.^ are very largely difficulties of detail ; 
since an educational system, if it is to be workable, must 
bo more or less accurately adjusted to all the complex 
circumstance.s of a given community. As one of those who 
are now visiting South Africa for the first time, I feel 
that what I bring with me from England is an interest 
in education, and some acquaintance with certain , phases 
of it in the United Kingdom; but with regard to the inner 
nature of the educational questions which arc now before 
this country, I am, here to learn from those who can 
speak with knowledge. In this respect the British 
Association is doing for me very much what a famous 
bequest docs for those young men whom it sends to 
Oxford; I am, in fact, a sort of Rhodes scholar from the 
other end — not subject, happily, to an age limit — who will 
find here a delightful and instructive opportunity of en- 
larging his outlook on, the world, and more particularly 
on the field of education. 

As usage prescribes that the work of this Section, as 
of others, should be opened by an Address from the Chair, 

[ I have ventured to take a subject suggested by one of the 
most striking phenomena of our time — the growing 
importance of that part which Universities seem destined 
to play in the life of nations. 

Among the developments of British intellectual life which 
marked the Victorian age, none was more remarkable, 
and none is more important to-day, than the rapid ex- 
tension of a demand for University education, and the 
great increase in the number of institutions which supply 
it. In the year 1832 Oxford and Cambridge were the only 
Universities south of the Tweed, and their position was 
then far from satisfactory. Their range of studies was too 
narrow; their social operation ^ was too, limited. Then, 
by successive reforms, the quality of their teaching was 
improved, and its scope greatly enlarged; their doors Were 
opened to classes of the community against which they had 
formerly been closed. But meanwhile the growing desire 
for higher education— a result of the gradual improvement 
in elementary and secondary training — was creating’ new 
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institutions of various kinds. The earliest of these arose 
while access to Oxford and Cambridge was still restricted. 
The University of Durham was established in 1833. In 
1S36 the University of London, as an examining and 
^ degree-giving body, received its first charter. A series of 
important Colleges, giving education of a University type, 
arose in the greater towns of England and Wales. The 
next step was the formation of federal Universities. The 
Victoria University, in which the Colleges of Manchester, 
Liverpool and Leeds were associated, received its charter 
in 18S0. The Colleges of Aberystwyth, Bangor, and 
Cardiff were federated in the University of Wales, which 
dates from 1S93. latest development has been the 

institution of the great urban Universities. The found- 
ation of the University of Birmingham hastened an event 
which other causes had already prepared. The federal 
Victoria University has been replaced by three independent 
Universities, those of Manchester, Liverpool and Leeds, 
Lastly, a charter has recently been granted to the Uni- 
versity of Sheffield. Then the University of London has 
been re-constituted ; it is no longer only an Examining 
Board; it is also a teaching University, comprising a 
number of recognised schools in and around London. 
Thus in England and Wales there are now no fewer than 
ten teaching Universities. Among the newer institutions 
there are some varieties of type. But, so far as the new 
Universities in great cities are concerned, it may be said 
that they are predominantly scientific, and also that they 
devote special attention to the needs of practical life, pro- 
fessional, industrial and commercial ; while at the same 
time they desire to maintain a high standard of general 
education. It may be observed that in some points these 
Universities have taken hints from the four ancient Uni- 
versities of Scotland — which themselves have lately under- 
gone a process of temperate reform. The Scottish Uni- 
versities are accessible to every class of the community; 
and the success with which they have helped to mould 
the intellectual life of a people traditionally zealous for 
education renders their example instructive foV the younger 
institutions. With reference to the provision made by the 
newer Universities for studies bearing on practical life, it 
should be remarked that much has been done in the same 
direction by the two older Universities also. At Cam- 
bridge, for example, degrees can be taken in Economics 
and associated branches of Political Science ; in Mechanism 
and Applied Mechanics ; and in Agricultural Science.s. It 
certainly cannot now be said that the old Universities 
neglect studies which are of direct utility, though they 
rightly insist that the basis and method of such studies 
shall be liberal. 

In looking back on the general course of this whole 
movement in England, we find that it has been steady, 
smooth, and fairly rapid. It has not been due to any 
spasmodic impulse or artificial propaganda, but. has been 
the result of natural forces operating throughout the 
nation. Universities, and , the training which they give, 
have come to count for more in our national life as a 
whole. It should be noted in passing that the missionary 
movement known as University Extension did not arise 
in the first instance from spontaneous academic action, 
but was a response to public appeals from without. It 
had its origin in memorials addressed to the University 
of Cambridge, in 1872, by various public bodies.; and it 
was in compliance with those memorials thaU in the winter 
of 1873, the first courses of Extension lectures were organ- 
ised in the Midlands. Another fact of vital significance 
in the, movement is that it has included ample provision 
for the higher education of women. 

With reference to the present position and prospects of 
the higher education in South Africa, I tried, before leaving 
England, to acquaint myself with at least the outlines of 
the general situation ; but it is only with great diffidence 
that I shall offer a few observations bearing on some of 
the broader aspects of the question. I trust to be heard 
with indulgence by those from whom I shall hope to learn 
more. At any rate, I can truly say that the question seems 
to me one of the deepest interest and of the gravest 
'rnportance. Indeed, it does not require much insight or 
imagination to apprehend the greatness of the issues that 
are involved. 
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In the first place, it would be correct, if I am nut 
mistaken, to say that in South Africa at large there is a 
genuine and a keen desire- for efficient education of the 
highest type. A sound liberal education is desired for all 
who can profit by it, whatever their future callings arci 
to be. But the practical and immediate need for Ihc' 
organising of the highest teaching is felt, I believe, mort* 
particularly in regard to three great professions — the pro- 
fession of Engineering, in all its branches; the profession 
of Agriculture (including Forestry) ; and the profession 
of Education itself, on which the intellectual future of 
South Africa must so largely and directly depend. That 
the interest in the higher instruction is so real must Ut 
regarded as the best tribute to the efforts of those able 
and devoted men who, in various parts of this land, have 
laboured with dauntless perseverance for the improvement 
of primary and secondary education., Unstinted gratitude 
is due also to the University of the Cape of Good Hope. 
It is acknowledged on all hands that the University, as 
the chief guardian of learning in South Africa, has done 
admirable work in maintaining a high standard of general 
education. Certainly it cannot be regarded as any dis- 
paragement of that' work if, as seems to be the <‘ase, a 
widespread desire exists that South Africa should possess 
an institution, or ^institutions, of University rank, which, 
besides examining* should also teach. That is a natural 
progress, which is illustrated by the recent ro-constitulion 
of the London University itself. I am not qualified, nor 
should I desire, to discuss the various difliculties of detail 
which surround the question of a teaching University. 
That question is, for South Africa, an eminently practical 
one; and doubtless it will be solved, possibly at no distant 
time, by those who are most competent to deal with it. 
I will only venture to say a few words on some of the 
more general aspects of the matter. 

The primary needs of daily life in a new country maki.* 
demands for certain forms of higher training — demands 
which may be unable to wait for the development of 
anything so complex and costly ns a teaching University. 
It 'is necessary to provide a training for men who shall 
be able to supervise the building of houses, the making 
of roads, bridg(‘s, and railways, and to clircct skiHed 
labour in various useful arts and handi(‘rafts. l'h<i first 
step in such a provision is to establish technical si^hools 
and institutes. Germany is, I supposi*, tli(| country whent 
the educational ])<,)ssibiHties of th(‘ t(‘i'hni(‘al school are 
realised in the amplest meaKur(‘. In Germany the results 
of the highest education ar(‘ syHt(‘inaticaUy brought to 
bear on all the gn^atcr inclustri(‘s. Hut this hightjst educa- 
tion is not given only in compl(*tely equipped Umversith^s 
which confer dogn^es. It is largely given in the institu- 
tions known as Technical High Schools. In thes<j schools 
teaching off a University standard is givcui, by profe.ssors 
of University rank, in subjects such as Architecture, 
various branches of Engineering, f 'hem is try, and General 
Technical Science, There are, I think, some t(*n or (deven 
of these Technical High Schools in Germany. In these 
institutions the teaching of the spenual art or science, on 
its theoretical side, is carried, 1 bediewe, to a point as 
high as could be attained in a University; whil<‘. on th<i 
practical side it is carried beyond the point which in a 
University would usually be possible. In Ivngland we 
have nothing, I believe, which propfudy corresponds to the 
German Technical High .School ; but' we may, expect to 
see some of the functions of such a .school included among 
the functions of the new Universities in our great industrial 
and commercial towns. 

Now Technical Schools or Institutes, whhdi do not 
reach the level of a German 'Pechnical High Sidiool, may 
nevertheless be so planned as to be capable of lieing further 
developed as parts of a great teaidiing L^niversity. And 
the point which I now wish to note* is this- ■ that t.h(‘ 
higher education given in a Technical Institute, which is 
only such, will not be quite the same as that givim In the 
corresponding department of a teaching University. Uni- 
versity education, as such, when it is otTicicnt, has certain 
characteristics which differentiate it from the training of 
a specialist,^ however high the level of the teaching in the 
special subject may be. Here, however, I pause for a 
moment to guard against a possible misconception. I am 
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not suggesting that the specialist training given in a 
technical institute, though limited, is not an excellent 
thing in itself ; or that, in certain conditions and circum- 
stances, it is not desirable to have such a training, attested 
by a diploma or certificate, instead of aiming at a Uni- 
versity standard and a University degree. Universities 
themselves recognise this fact. They reserve their degrees 
for those who have had a University training ; but they 
also grant diplomas for proficiency in certain special 
branches of knowledge. Cambridge, for instance, gives a 
diploma in the Science and Practice of Agriculture; and 
the examinations for the diploma are open to persons who 
are not xiiembers of the University. 

But the University training, whatever its subject, ought 
to give something which the purely specialist training does 
not give. What do we understand by a University educa- 
tion? What are its distinctive characteristics? The word 
Uni'uersitas, as you know, is merely a general term for 
a corporation, specially applied in the Middle Ages to a 
body of persons associated for purposes of study, who, by 
becoming a corporation, acquired certain immunities and 
privileges. Though a particular University might be 
strongest in a particular faculty, as Bologna was in Law 
and Paris in Theology, yet it is a traditional attribute 
of such a body that several different branches of higher 
study shall be represented in it. It is among the dis- 
tinctive advantages of a University that it brings together 
in one place students — by whom 1 mean teachers as well 
as learners — of various subjects. By doing this the Uni- 
versity tends to produce a general breadth of intellectual 
interests and sympathies ; it enables the specialist to 
acquire some sense of the relations between his own 
pursuit and other pursuits; he is helped to perceive the 
Jargeness of knowledge. But, besides bringing together 
■students of various subjects, it is the business of a Uni- 
versity to see that each subject shall be studied in such 
a manner as to afford some general discipline of the mental 
faculties. In his book on “ The Idea of a University ’* 
Newman says : — 

“ This process of training, by which the intellect, in- 
stead of being formed or sacrificed to some particular or 
accidental purpose, some specific trade or profession, or 
study or science, is disciplined for its own sake, for the 
perception of its own proper object, and for its own 
highest culture, is called Liberal Education ; and though 
there is no one in whom it is carried as far as is con- 
ceivable, or whose intellect would be a pattern of what 
intellects should be made, yet there is scarcely anyone 
but may gain an idea of what real training is, and at 

least look towards it, and make its true scope and result, 

not something else, his standard of excellence ; and 
numbers there are who may submit themselves to it and 
secure it to themselves in good measure. And to set forth 
the right standard, and to train according to it, and to 
help forward all students towards it according to their 
various capacities, this I conceive to be the business of 
a University/’ 

It may be granted that the function of a University, 
as Newman here describes it, is not always realised; 
Universities, like other human institutions, have their 
failures. But his words truly express the aim and 

tendency of the best Univei'sity teaching. It belongs to 

the spirit of such' teaching that it should nourish and 
sustain ideals; and a University can do nothing better for 
ifs sons than that ; a vision of the ideal can guard 
monotony of work from becoming monotony of life. But 
(here is yet another element of University training which 
must not be loft out of account ; it is, indeed, among the 
most vital of all, I mean that informal education which 
young men give to each other. Many of us, probably, in 
looking back on our undergraduate days, could say that 
the society of our contemporaries was not the least powerful 
'of the educational influences which we experienced. The 
1 social life of the Colleges at Oxford and Cambridge is a 
most <?ssential part of the training received there. In 
considering the questions of the higher education in South 
■ Africa it is well to remember that the social intercourse 
of young students, under conditions such as a great resi- 
dential University might provide, is an instrument of 
^education which nothing else can replace. And it might 
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be added that such social intercourse is also an excellent 
thing for the teachors. 

The highest education, when it bears it.s proper fi'uit, 
gives not knowledge only, but mental culture. A man 
may be learned, and yet deficient in culture; that fact is 
implied by the word ‘"pedantry.” “Culture,” said 
Huxley, “ certainly means something quite different from 
learning or technical skill. It implies the possession of an 
ideal, and the habit of critically estimating the value of 
things by a theoretic standard.” “It is the love of 
knowledge, ” says Henry Sidgwick, “ the ardour of scien- 
tific curiosity, driving us continually to absorb new facts 
and ideas, to make them our own, and fit them into the 
living and growing system of our thought ; and the trained 
faculty' of doing this, the alert and supple intelligence 
exercised and continually developed in doing this — it is in 
these that culture essentially lies.” And if this is what 
culture^ really means, evidently it cannot be regarded as 
something superfine — as an intellectual luxury suited only 
for people who can lead lives of elegant leisure. Education 
consists in organising the resources of the human being; 
it seeks to give him powers which shall fit him for his 
social and physical world. One mark of an uneducated 
person is that he is embarrassed by any situation to which 
he is not accustomed. The educated person is able to deal 
with circumstances in which he has never been placed 
before ; he is so, because he has acquired general con- 
ceptions ; his imagination, his judgment, his powers of 
intelligent sympathy have been developed. The mental 
culture which includes such attributes is of inestimable 
value in the practical work of life, and especially in work 
of a pioneer kind. It is precisely in a country which 
presents new problems, where novel difficulties of all sorts 
have to be faced, where social and political questions 
assume complex forms for which experience furnishes no 
exact parallels, it is precisely there that the largest and 
best gifts which the higher education can confer are most 
urgently demanded. 

But how is culture, as distinct from mere knowledge, 
to be attained? The question arises as soon as we turn 
from the machinery of the higher education to consider 
its essence, and the general aims which it has in view. 
Culture cannot be secured by planning courses of study, 
nor can it be adequately tested by the most ingenious 
.systimi of examinations. But it would be generally 
allowed that a University training, if it is really successful, 
ought to result in giving culture, over and above such 
knowledge as the student may acquire in his particular 
branch dr branches of study. We all know what Matthew 
Arnold did, a generation ago, to interpret and diffuse in 
England his conception of culture. The charm, the 
humour, and also the earnestness of the essays in which 
he pleaded that cause render them permanently attractive 
in themselves, while at the same time they have the 
historical interest of marking a phase in the progress of 
English thought and feeling about education. For, indeed, 
whatever may be the criticisms to which Arnold’s treat- 
ment of the subject is open in detail, he truly indicated 
a great national defect; and by leading a multitude of 
educated persons to realise it, he helped to prepare the 
way for better things. Dealing with England as it was 
in the ’sixties, he complained that the bulk of the well- 
to-do cla.*^ses were devoid of mental culture — crude in their 
perceptions, in.sensible to beauty, and complacently im- 
penetrable to ideas. If, during the last thirty or forty 
years, there has been a marked improvement, the popular 
influence of Matthew Arnold’s writings may fairly be 
numbered among the contributory causes, though other 
and much more potent causes have also been at work. 
When we examine Arnold’s own conception of culture, as 
expressed in successive essays, wc find that it goes through 
a process of evolution. At first he means by “culture” 
a knowledge and love of the best literature, ancient and 
modern, and the influence on mind and manners which 
flows thence. Then his conception of culture becomes 
enlarged; it is now no longer solely or mainly aesthetic, 
but also intellectual ; it includes receptivity of new ideas ; 
it is even the passion for “ seeing things as they realty 
are/* But there is yet a further development. True 
culture, in his final view, is not only assthetic and intel- 
lectual; it is also moral and spiritual; its aim is, in his'' 
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phrase, “ the harmonious expansion of all the powers which 
make the beauty and worth of human nature.” But 
whether the scope which Arnold, at a particular moment, 
assigned to culture was narrower or wider, the instrument 
of culture with which he was chiefly concerned was always 
literature. Culture requires us, he said, to know our- 
selves and the world ; and, as a means to this end, we 
must “ know the best that has been thought and said 
in the world.” By literature, then — as he once said in 
reply to Huxley — lie did not mean merely belles leitres ; 
he included the books which record the great results of 
science. But he insisted mainly on the best poetry and 
the highest eloquence. In comparing science and literature 
as general instruments of education, Arnold observed that 
the power of intellect and knowledge is not the only one 
that goes to the building-up of human life; there is also 
the power of conduct and the pow’er of beauty. Literature, 
he said, serves to bring knowledge into relation with our 
sense for conduct and our sense for beauty. The greater 
and more fruitful is the progress of science, the greater 
is the need for humane letters, to establish and maintain 
a harmony between the new knowledge and those pro- 
found, unchanging instincts of our nature. 

It is not surprising that, in the last third of the nine- 
teenth century, Arnold’s fascinating advocacy of literature, 
as the paramount agency of culture, should have incurred 
some criticism from the standpoint of science and of philo- 
sophy. The general drift of this criticism was that the 
claim which he made for literature, though just in many 
respects, was carried too far ; and also that his conception 
of intellectual culture was inadequate. As a representative 
of such criticism, I would take the eminent philosopher 
whose owm definition of culture has already been cited, 
Henry Sidgwick : for no one, I think, could put more 
incisively the particular point with which we are here 
concerned. “ Matthew Arnold’s method of seeking truth,” 
•says Sidgwick, “is a survival from a pre-scientific age. 
He is a man of letters pure and simple ; and often seems 
.quite serenely unconscious of the intellectual limitations 
of his type.” The critic proceeds to enumerate some 
things which, as he affirms, are “ quite alien to the 
habitual thought of a mere man of letters.” They are 
such as these : “ How the crude matter of common experi- 
ence is reduced to the order and system which constitutes 
it an object of scientific knowledge ; how the precisest 
possible conceptions are applied in the exact apprehension 
and analysis of facts, and how by facts thus established 
and analysed the conceptions in their turn are gradually 
rectified ; how the laws of Nature are ascertained by the 
combined processes of induction and deduction, provisional 
assumption and careful verification ; how a general hypo- 
thesis is used to guide inquiry, and, after due comparison 
with ascertained particulars, becomes an accepted theory ; 
and how a theory, receiving further confirmation, takes 
its place finally as an organic part of a vast, living, ever- 
growing system of knowledge.” Sidgwick’s conclusion is 
as follows : “ Intellectual culture, at the end of the nine- 
teenth century, must include as its most essential element 
a scientific habit of mind ; and a scientific habit of mind 
can only be acquired by the methodical study of some part 
at least of what the human race has come scientifically 
to know.” 

There is nothing in that statement to which exception 
need be taken by the firmest believer in the value of 
literary education. The more serious and methodical 
studies of literature demand, in some measure, a scientific 
habit of mind, in the largest sense of that expression ; 
such a habit is necessary, for instance, in the study of 
history, in the scientific study of language, and in the 
“higher criticism.” Nor, again, does anyone question 
that the studies of the natural sciences are instruments 
of intellectual culture of the highest order. The powers of 
observation and of reasoning are thereby disciplined in 
manifold ways; and the scientific habit of mind so formed 
is in itself an education. To define and describe the modes 
in which that discipline operates on the mind is a task 
for the man of science ; it could not, of course, be attempted 
by anyone whose own training has been wholly literary. 
But there is one fact which may be noted by any intelligent 
observer. Many of our most eminent teachers of science, 
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and more especially of science in its technical applications, 
insist on a demand which, in the province of science, is 
analogous to a demand made in the province of literary 
study by those who wish such study to be a true instru- 
ment of culture. As the latter desire that Uleratun^ sluaild 
be a means of educating the student’s intclligcnc(s and 
sympathies, so the teachers of science, whether imre or 
applied, insist on the necessity of cultivating the scientilu' 
imagination, of developing a power of initiative in tile 
learner, and of drawing out his inventive faculties. Ihey 
urge that, in the interests of the technical industries them- 
selves, the great need is for a training which shall Jxi 
more than technical — which shall be thoroughly scientifu'. 
Wherever scientific and technical education attains its 
highest forms in institutions of University rank, the aim 
is not merely to form skilled craftsmen, but to produce 
men who can contribute to the advance of their respective 
sciences and arts, men who can originate and invcjnt. 
There is a vast world-competition in scientific progress, on 
which industrial and commercial progress must ultimately 
depend ; and it is of national importance for every country 
that it should have men who are not merely expert in 
things already known, but who can take tb('ir places in 
the forefront of the onward march. 

But meanwhile the claims of literary culture, as part 
of the general higher education, must not be neglected or 
undervalued. It may be that, in the pre-scientific age, 
those claims were occasionally stated in a soiTKjwhat 
exaggerated or one-sided manner. But it remains as true 
as ever that literary studies form an indispensable clement, 
of a really liberal education. And the educational value 
of good literature is all the greater in our day, becausd 
the progress of knowledge more and more enforces early! 
specialisation. Good literature tends to preserve tht.l 

breadth and variety of intellectual interests. It also tendsi 
to cultivate the sympathies; it exerts a humanising in- 
fluence by the clear and beautiful expression of iKihh* 
thoughts and sentiments ; by the contemplation of grtsd 
actions and great characters; by following the varie<1 
development of human life, not only as an eveluticm 
governed by certain laws, but also as a drama full < f 
interests which intimately concern us. Moreov(*t*, as has 
well been said, if literature b(^ viewed as on(^ of th(‘ line 
arts, it is found to be the most altruistic of ihtMU all, 
since it can educate a sensibility for other forms of la^auty 
besides its own. The genius of a, Raskin i'un qutck(‘n 
our feeling for maKt(*rpi(‘C<\s of arrlut(‘(’lur<*, sculpture, tuul 
painting. Even a very limited study of lit(‘ra(ure, if it lie 
only of the right quality, may provide^ pennaiKuU spring*; 
of redreshmeni for those whose prim'iptd studi(‘s and 
occupations are. other than literary. We may n'call here 
some weighty words wrilhMi hy (?ne of tins Very greatest 
of modern men of scicmce. “If I had to liv(^ my life 
again,” said Charles Darwin, “ 1 would havt* mad<*‘ it a 
rule to read some poetry and listen to sonu' mu,sl<' at 
least once every week. . . , 'fhe loss of lh{‘se tastes is a 
loss of happiness, and may possibly lx; injurious to the 
intellect, and more probably to the moral chanict(*r, by 
enfeebling the emotional part of our nature.” The same 
lesson is enforced by John Stuart Mill, in that remarkabl^^ 
passage of his Autobiography where he describes how, 
while still a youth, he became aware of a serious defect, 
a great lacuna, in that severe intellectual training which, 
for him, had commenced in childhood. It was a training 
from which the influences of imaginative literature luul 
been rigidly excluded. He turned to that literature for 
mental relief, and found what he wanted in the poedry of 
Wordsworth, “ I had now learned by experience ”*-“this 
is his comment — “ that the passive susceptibilities 
to be cultivated as well as the active capacities, and re- 
quired to be nourished and enriched as well as guided.” 
Nor is it merely to the happiness and mental well-being 
of the individual that literature can minister. By render- 
ing his intelligence more flexible, by deepening * his 
humanity, by increasing his power of comprehending 
others, by fostering worthy ideals, it will add something 
to his capacity for cooperating with his fellows in every 
station of life and in every phase of action ; it will make 
him a better citizen, and not only a more sympathetic buti 
also a more efficient member of society. ^ ^ 
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One of the urgent problems of the higher education in 
our day is how to secure an adequate measure of literary 
culture to those students whose primary concern is with 
scientific and technical pursuits. Some of the younger 
English Universities, which give degrees in Science, con- 
tribute to this purpose by providing certain options in the 
Science curriculum ; that is, a given number of scientific 
subjects being prescribed for study with a view to the 
degree of B.Sc., the candidate is allowed to substitute for 
one of these a subject taken from the Arts curriculum, 
such, for instance, as the Theory and Practice of Educa- 
tion. This is the case in the University of Wales and in 
the University of Birmingham ; and there are indications, 

1 believe, that this example will be followed elsewhere. 
Considering how hard and sustained is the work exacted 
from students of science, pure or applied, it seems im- 
portant that the subjects from which they are to derive 
their literary culture should be presented to them, not in 
a dryasdust fashion, not chiefly as subjects of examin- 
ation, but rather as sources of recreation and changes of 
mental activity. From this point of view, for British 
students of science the best literature of the English 
language offers unequalled advantages. ^ It may be 
mentioned that the Board of Education in ^ London ^ is 
giving particular attention to the place which English 
literature should hold in the examination of students at 
the Training Colleges, and has under consideration care- 
fully planned courses of study, in which portions of the 
best English writers of prose and of verse are prescribed 
to be read in connection with corresponding periods of 
English history, it being understood that the study of the 
literature shall be directed, not to philological or gram- 
matical detail, but to the substance and meaning of the 
books, and to the leading characteristics of each writer’s 
style. If, on the other hand, the student is to derive his 
literary culture, wholly or in part, from a foreign literature, 
ancient or modern, then it will be most desirable that, 
before leaving school, he should have surmounted the 
initial difficulties of grammar, and should have learned to 
read the foreign language with tolerable ease. 

When we look at this problem — how to combine the 
scientific and the literary ('Icments of culture — in the light 
of existing or prospective conditions in South Africa, it 
appears natural to suppose that, in a teaching University, 
the Faculty of Education would be that with which literary 
studies would be more particularly connected. And if 
students of practical sciencc‘s, such as Engineering and 
Agriculture, were brought together at the same centre 
where the Faculty of Education had its seat, then it should 
not be difficult, without unduly trenching on the time 
demanded by scientific or technical studies, to provide .such 
students with facilities for some measure of good literary 
training. 

A further subject is nece.ssarily suggested by that with 
which we have been dealing — I mean the relation of 
University to Secondary Education ; but on that I can 
only touch very briefly. Before University Education can 
be widely efficient, it is indispensable that Secondary 
Education should be fairly well developed and organised. 
Secondary Education should be intelligent — liberal in 
spirit — not too much trammelled by the somewhat 
mechanical uniformity apt to result from working for 
external examinations, but sufficiently elastic to allow for 
different aptitudes in the pupils, and to afford scope for 
the free initiative of able teachers. It is a gain for the 
continuity of education when a school-leaving examination 
can be accepted as giving admission to the University. 
Such an examination must be conducted under the 
authority of the University ; but there is much to be said 
in favour of the view that, under proper safeguards, the 
school-teachers should have a part in the examination; 
always provided that the ultimate control, and the decision 
in all cases of doubt, shall rest with the University. A 
system of school-leaving examinations for this country was 
earnestly advocated, I believe, by Mr. P. A. Barnett, who 
has achieved such excellent work for the cause of educa- 
tion in Natal. To discuss the advantages or difficulties 
of such a proposal, as they at present affect South Africa, 
would demand knowledge which I do not pos.sess; and 
I must content myself with the expression of a 
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hope that in d.'iys to come — perhaps in a not distant 
future — it may be found practicable to form such a link 
between the highest education and the grade next 
below it. 

But the limit of time proper for a Chairman’s address 
has now almost been reached. I thank you sincerely Hr 
the kindness and patience with which you have heard me. 
In conclusion,^ I would only say how entirely I share a 
conyiction which has been expressed by one to whose 
ability, to whose generous enthusiasm and unflagging 
(‘fforts the cause of education in this country owes an 
incalculable debt— I refer to Mr. E. B. Sargant. Like 
him, I believe that the progress of education in all its 
grades, from the lowest to the highest, is the agency 
which, more surely than any other, will conduce to the 
prosperity and the unity of South Africa. For all workers 
in that great cause it must be an inspiring thought that 
they are engaged in promoting the most fundamental and 
the most^ far-reaching of national interests. They are 
endeavouring to secure that the men and women to whom 
the future of this country belongs shall be equal to their 
responsibilities and worthy of their inheritance. In that 
endeavour the sympathies which they carry with them are 
world-wide. As we come to see, more and more clearly, 
that the highest education is not only a national but an 
Imperial concern, there is a growing desire for interchange 
of counsels and for active cooperation between the educa- 
tional institution.s of the Colonies and those of the Mother 
Country. The development of education in South Africa 
will command keen attention, and will be followed by 
earnest good wishes, not only in England but throughout 
the British dominions. One of the ideas which are bound 
up with the history and the traditions of our English 
public schools and Universities is the idea of efficient work 
for the State. Those institutions have been largely 
moulded, from generation to generation, by the aim of 
ensuring a supply of men qualified to bear a worthy part, 
either in the^ government of the nation, or in professional 
activities which are indispen.sable to the national welfare. 
In our own time, and more especially within the last 
thirty years, one particular aspect of that idea is illus- 
trated by the closer connections which have been formed 
between the Universities and the higher branches of the 
Civil Service. The conception of work for the common- 
weal is in its turn inseparable from loyalty to those ideals 
of character and conduct by which English life and public 
policy have boon built up. It is by the long and gradual 
■ training which such ideals have given that our race has 
been fitt(*d to grapple with rcsponsibilitie.s which have 
inevitably grown, both in e.xtent and in complexity, far 
beyond anything of which our forefathers could have 
dr(;amed. That" training tends also to national self-know- 
ledge; it makes for a sober estimate of our national 
qualities and defects ; it quickens a national sense of duty 
to our neighbour. The munificence of a far-sighted states- 
man has provided that selected youths, whose homes are 
in this land, and whose life-work may be here, shall go 
for a while to England, shall breathe the intellectual and 
social atmosphere of a great English University, and shall 
learn to judge for themselves of the sources from which 
the best English traditions have flowed. That is excellent. 
But it is aiso most desirable that those traditions should 
pas.s as living forces into the higher teaching of South 
Africa itself, and that their spirit should animate educa- 
tional institutions the special forms of which have been 
moulded by local requirements. That, indeed, has been, 
and is, the fervent wish of men whose labours for South 
African education have already borne abundant fruit, and 
are destined to bear yet larger fruit in the future. May 
those labours prosper, and may that wish be fulfilled I 
The sooner will come the day when the inhabitants of 
this country, this country of vast and still indefinite 
possibilities," will be able to feel, in a sense higher and 
deeper than citizens of the Roman Empire could conceive, 
Cuncti gens una stimus We are all one people ”). It 
the work which lies before us, in this Section of the British 
Association, should result in contributing anything towards 
the promotion of those great objects, by helping to elucidate 
the conditions of further progress, our deliberations will 
not have been held in vain. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The Goldsmiths’ Colloge, Kew Cross, the gift of the 
Goldsmiths' Company to the University of London, will be 
ouoned lo-niorrow, Septombpr 2C), bv the Earl of Roseberv, 
ICG., K.T., F.R..S. ' ■ 

0 \ October 5 Prof. J. \V. Judd, C.B., F.R.S., will dis- 
tribute the medals, prizes, &c., gained by the students of 
the Royal College of Science. The distribution will take 
place in the lecture theatre of the Victoria and Albert 
Aluseum, South Kensington, at 4 p.m. 

The University of Wisconsin has established a course 
in chemical engineering. Besides the regular professorial 
instruction, arrangements have been made for occasional 
lectures by prominent engineers. The course, which 
covers four 5"ears, includes gas engineering and electrolytic 
work, as well as other branches of chemical practice. 

Consequent upon the closing of Coopers Hill College, 
it has been decided that probationers for the Indian Forest 
Department will take their theoretical course at Oxford. 
The writer of an article in the Indian Forester (July) on 
the future training of the upper staff of the Indian Forest 
Departrnent recognises several advantages in the change. 
But while approval is expressed with the nature of the 
theoretical course and the experience that will be gained 
at Oxford, it is pointed out that a practical course in 
India, as, for instance, at Dehra Dun, would afford greater 
scope and provide more useful training for the work that 
is required of Indian forest officers than sending candi- 
dates to study forestry practice on the Continent. 

The French and Prussian Governments have recently 
established a system under which a number of young 
masters in English secondary schools may be attached for 
a year to certain secondary schools in their respective 
countries. The authorities of the foreign Ministries of 
Public Instruction are most anxious to extend the scheme 
and to find similar opportunities in suitable English 
secondary schools for young graduates who will afterwards 
be employed in their State schools. In the opinion of the 
Board of Education, the proposal has much to recommend 
It, and, provided that proper care be exercised in the 
selection of the candidates and in the arrangements made 
for their work, it is thought that the presence of such 
teachers on the staff of a school would add materially to 
the effectiveness of the modern language teaching. Head- 
masters who are willing to cooperate and to employ such 
assistants are requested to communicate with the Director 
of Special Inquiries and Reports, Board of Education 
Library, St. Stephen’s House, Cannon Row, Westminster, 
S.'W, 

The following free public introductory lectures will be 
delivered at University College, London, during October. 
Sir William Ramsay, K.C.B., F.R.S., will lecture on 
some advances in chemistry ; Prof. L. M. Brandin on ‘ la 
critique litt^raire au Xixa si^cle ” ; Prof. L. W. Lyde on 
the teaching of geography to children; Prof. H. S’. Fox- 
well on some aspects of competition in modern business ; 
Prof. F. Mackarness on the origins of Roman Dutch law 
and its introduction into the British Empire; Prof. E. A. 
Gardner on architectural sculptures ; and Sir John 
Macdonell on some present directions in legislation. In 
the department of chemistry of the college several courses 
of work have been arranged for the ensuing session, viz. 
Sir William Ramsay, K.C.B., F.R.S., will lecture on the 
inactive gases of the atmosphere, and on the phvsics and 
chemistry of colours; Mr, E. C. Baly will give ’a course 
of lectures on spectroscopy and spe’clrum "photography; 
Mr. J. H. K. Inglis one on recent advances in inorganic 
chemistry; and Mr. K. T. M. Wilsmore one on electro- 
chemistry. ^ A laboratory course in experimental psycho- 
logy, consisting of lectures and practical demonstrations 
will be given by Mr. W. McDougall, and a course of 
about thirty lectures on advanced psychology will be de- 
livered by Prof. G. Dawes Hicks. Six lectures, open to 
the public without payment or ticket, will be given during 
^ovember by Mr. G. U. Vule on the vital statistics of 
England and Wales. j 
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The Marquis of Linlithgow, Secretary for Scotland and 
vice-president of the Committee of Council on Education 
in Scotland, is to open the Dunfermline College of Hygiene 
and Phy.sical Training on Wednesday next, OctobfT 4. 
A correspondent writing to the Times .says that the 
establishment of a college of hygiene may be describcKl as 
an afterthought on the part of the Carnegie trust. When 
the palatial gymnasium and baths, given to hi.s native city 
by Mr. Carnegie at a cost of about 40,000/., wa.s approach- 
ing completior it attracted the notice of the highest 

educational ai J n Scotland, who recognised the 

fitness of the buiI 3 in^ with its splendid equipments, to 
supply what they considered a serious defect in the national 
provision for education, viz. the instruction of teachers in 
physical training. After careful consideration the Carnegbi 
trustees, who have charge of the building, agreed to 
entertain the appeal of the experts to link thf^ local bene- 
faction, of which they are the adniinislrators, with a 
national service which, while bringing additional distinc- 
tion to the city, would ensure greater eira'iency in the 
physical training supplied to the local schools. The l;idy 
superintendfmt of athletic instruction has been transl’ormeil 
into the principal of the physical training colU'ge, a r<‘si- 
dence for women students has been acquired, a luedit'al 
officer has been appointed to devote his whole time to the 
work of the college, and a course of study ha.s berm 
marked out to extend over two yeans and to includ<‘ 
hygiene, anatomy, physiology, educational and rcMVi'^dial 
gymnastics on the Swedish system, games, swimming, 
dancing, &c. 


MR UONALD CURRIE'S letter to the president of Queen s 
College, Belfast, offering a sum of money under certain 
conditions for the better equipment of the college was 
submitted at a private meeting of the executive cojiimiftce 
of the college fund on September 22. It was unanimouslv 
resolved to convey to Sir Donald Currie the thanks of the 
committee for his proposal. It was also resolved that in 
view of the munificent offer of Sir Donald Currie, tins 
committee earnestly appeal to all old students of the con<‘g<? 
and all who are interested in the promotion of education 
in Belfast and Ulster to assist in raising the required .sum 
of 20,000/. before Christmas. The Rev. Dr, llamiltoa, 
president of Queen’s College, writing to the B«‘Ifast nap<‘rs 
on September 23 in reference to Sir Donald CuitIc’s offer 
of 2 o,oooL, says that for some time Qiniim’s ('olh'gc has 
been engaged in a strenuous effort to Ix'itca* its (equipments, 
so a.s to bring thorn into lino with lhf‘ si’icMitilic and 
educational advances of our tinie and with iLs own growth 
and development in m^mt years. 'J'his (mterprise was 
inaugurated four years ago, and, notwithstanding adverse 
circumstances, quickly attained a gratifying succe.s.s. A 
suni of more than 3 o,o<K)/. has be(‘n rais(‘d, ' by awams of 
which most important additions hav(^ been inadij to th«* 
working power of the collegii, One laboratory has h(‘(‘n 
built and equipped, and the foundation of a .sc^cond will, it 
is hoped, be laid before many we(d<s have passixl If liar 
college succeeds in satisfying the rea.sonablo conditions 
which .Sir Donald Currie lays down, the fund will be in- 
creased to 70,000/., and the college will be placed in a 
financial position .such as it never before oci'uj)i(Hl, 

Among the calendars and cdia'ational direc'tories pub- 
lished during the past few days w(f notice those of the 
Northampton Institute at Clcrkenwoll, the Arm.strong 
College at Newcastle-upon-Tyne, and the Plymouth Educ’a- 
tion Authority. At the Northampton Tn.sliluti^ tlui follow- 
ing clas.ses are worthy of nuMition, viz. th(‘ dav and evening 
courses in mechanical and elec'lrical cingineering, in ' 
technical optics, and in horology. In addition to tlu‘sf' 
there jire evening courses in ti'chnical chemistrv and f/ 
domestic economy. The Armstrong College was* formia* 
known as the Durham College of Science. The cotie 
forms an important part of the Universitv of the Nok 
of England and the degr(‘(\s of Durham in' schmee an<V 
V in engin(i(‘ring, are 

students of this Newcastle institution. It mav be no*! 

addition to the biological Laborattirie.s 
college a marine biological laboratory has o 

i^^^'n<^n-)sity of iho Norths 

land Sea Fisheries C.ommittee is available for sf 
Ihe agricultural department has betm entru.stcd 
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scientific direction of the farm acquired for the purpose of 
experiment and demonstration by the Northumberland 
County Council. The new calendar contains full inform- 
ation of all the courses of work arranged for the coming 
session. The Plymouth directory contains an excellent 
diagram showing in a graphic manner the arrangements 
made by the local education authority to coordinate the 
work in all Plymouth schools. The classes at the school 
of science and technology make it possible for any work- 
man anxious to acquaint himself with the scientific prin- 
ciples of his calling to do so easily. 

In order to facilitate the adoption by secondary schools 
of systematic courses in geography, the Board of Education 
has issued a circular indicating in outline the points to 
which the attention of inspectors will be directed when 
inspecting classes in this subject. Each school desiring 
the approval of the Board for its course in geography 
should be prepared to submit a course providing, first, an 
outline scheme dealing with the great land and water 
areas in such a way that on completing the course the 
pupils shall have gone through the geography of the 
world ; and, secondly, a suitably graded series of exercises 
connected with the subjects included in the course. The 
Board lays it down that the aim of the teaching should be 
to produce a Vivid impression of connected facts through 
considerations, such as those of cause and effect, and the 
practical bearings of the facts selected. Referring to the 
exercises, the circular states that these may consist of 
(a) questions and answers designed to elicit, through 
causes and consequences, subject-matter for entry in the 
pupils’ note-books ; (b) notes and diagrams which should 
include worked-out problems together with original maps 
and plans ; (c) mapping ; and (d) fiedd work, excursions, 
factory visits, &c. Suggestions for a four-year course in 
geography, together with an outline plan for preliminary 
instruction, *«re also given. The work suggested for the 
preliminary instruction as suitable for children from eight 
to twelve, and the statement of what these pupils should 
be expected to know before entering upon the four-years’ 
course, presume a standard of attainment which the Board 
can scarcely e-xpect to be realised at present. The know- 
ledge of physiography, for instance, to be expected of these 
young people would be n credit to students several years 
older. As so few teachers of geography understand what 
is meant by the scientific study of their subject, it would 
have been an advantage if the’ instructions as to the prac- 
tical work to be done could have been made more explicit, 
'rhe circular nders to “ worked-oul problems,” but it 
might with advantage have included a few typical examples 
of the probl(‘ms required. The real difiiculty will be to find 
teachers capable of acting in the spirit of the suggestions 
made by the Board ; but it is something for them to have a 
method indicated which not only is sound in principle, but 
^ is being^ put into ^ practice here and there. The circular 
is a decided step in advance, and brings nearer the time 
when scientific instruction in geography will be. general in 
schools of all grades. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, June 8.—** The Pharmacology of Indaconi- 
tine and Bikhaconitine. ” By Dr, J. Theodore Cashi 
F.R.S., and Prof. Wyndham R. Dunstan, F.R.S. 

The present paper deals with the physiological action of 
two new ‘'aconitines,” which have been isolated at the 
Impiirial Institute from two varieties of Indian aconite. 
Orie is an alkaloid, which has been named indaconitine. 
It was found in the roots of the Indian aconite, called by 
Bruhl Aconiium nupellus, var. Mans, since identified by 
Stapf as a new species which has received the name of 
Aconiiurn chasmanthiim. The other alkaloid has been 
named “bikhaconitine,” being derived from one of the 
highly poisonous forms of aconite known in India under 
the. vernacular name of “ Bikh.” This aconite was named 
by Bruhl Aconitum fe^ox, var. spicatum, but has been re- 
named, Acomhtni spicaturn by Stapf, who regards it as a 
distinct species. 

Results of experiments with those two substances are 
summarised as follows : — 
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The two aconitines, indaconitine and bikhaconitine, agree 
in their qualitative effects with the other alkaloids of this 
scries, aconitine, japaconitine, and pseudaconitine, which 
have been dealt with in our previous papers. 

The toxicity of indaconitine is less than that of bikha- 
conitinc tow'ards warm-blooded animals ; in this respect 
Ihe^ former stands very near to the aconitine of A. napelliisl 
\yhilst th(‘ latter, being somewhat stronger than japaconi- 
tine, is to be referred to a position between this alkaloid 
and pseudaconitine from forms of .'1. ferox, which is much 
the most active of the series. 

Ihe depression of the respiratory function by indaconitine 
is less than that^ produced by bikhaconitine, and to this 
the greater toxicity of the latter is referable. Repeated 
doses of alkaloids administered at regular intervals and 
in similar fractional proportions of the lethal dose are 
followed by a more marked toxic effect when bikhaconitine 
is administered rather than indaconitine. Towards frogs 
the toxicity of the two alkaloids under discussion is prac- 
tically equal ; bikhaconitine is more active than inclaconi- 
tine in reducing the respiratory activity. On the other 
hand, it is somewhat less active in abolishing the excita- 
bilit}' of muscular and intramuscular motor nervous tissue 
(immersion experiments), and in reducing the ability of the 
muscle-nerve preparation poisoned in siiu for the perform- 
ance of work sufficient to cause fatigue. The local effect 
of the two aconitines when applied to the skin b}' inunction 
is equal and similar to that of the aconitines already 
considered. 

Indaconitine and bikhaconitine may therefore be sub- 
stituted for aconitine and pseudaconitine for internal use, 
indaconitine being administrable in the same dose as 
aconitine (from A. napcllus) and bikhaconitine in propor- 
tion of 0*75 of the unit dose of the former, whilst for local 
application they may be used as constituents of ointments 
in similar proportions to aconitine. 

Pseudaconinc from Pseudaconitine and BiUhaconitinc, 

The action of these is, towards frogs, idenlical. Their 
toxicity appears to be practically (tqual and their effect 
generally ^ similar to that of aconine (from aconitine). 
Their action is in the main curari-like in character. 

“ On the Physiological Activity of Substances Indirectly 
Related to Adrenalin.” By M’ D. Dakin. Communi- 
cated by Prof. K. H. Starling, F.R.S. 

'I’he following deductions are made provisionally, until 
further experimental evidence is available : — 

(1) It appears that the catechol nucleus is essential for 
the production of physiologically active substances of the 
type of adrenalin. 

(2) It is of importance that the hydrogen atoms of both 
hydroxyl groups in the catechol nucleus ' be unsubstituted. 

(3) An alkyl group of low molec'ular weight (c.g, methyl, 
ethyl) attached to the nitrogen tends to produce a much 
more active substance than when an aromatic group is 
attached, whilst derivatives of piperidine, heptylamine, and 
bcnzylamim* occupy an intermediate position, 

(4) The reduction of ketonic bases of the typo 


H0_ 

HO<^ 


■>c- 

II 




where R is a simple aliphatic group, results in the pro- 
duction of bases with enormously increased physiological 
activity. 

(5) In th<^ substances examined there appears to be a 
connection betw(‘ep chemical instability and physiological 
activity, and vice versd, 

July 8. — “ An Experimental Inquiry into the Nature nf ihe 
Substance in Serum which influences Phagocytosis,” By 
Dr. George Dean. Communicated by Prof. J. Rose 
Bradford, F.R.S. 

The author’s conclusions are as follows : — 

(i) As has been shown by a number of workers, c.g. 
Denys, Metchnikoff, .Savtschenko, Levaditi and others, 
there is produced in the blood serum of animals actively 
immunised by bacterial injections a specific immune sub- 
stance which has among its properties that of preparing 
the microbe for phagocytosis. 
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(2) This immune substance is thermostable, resisting a 
temperature of 60° C. for several hours. 

• (3) In normal serum there is present a substance having 
a similar action and which also resists a temperature of 
60*^ C. for hours, and may persist in the serum of the 
horse for years. 

(4) The experiments recorded in this paper tend to con- 
firm the idea that the substances are identical, i.e. that 
in normal serum there is present a small amount of the 
immune substance having the property of preparing the 
microbes for phagocytosis. 

(5) Cocci fully occupied by the substance from heated 
immune serum when passed through fresh normal serum 
do not remove the substance from normal serum, whereas 
fresh cocci remove a large part of it. 

(6) The converse of the above is also true, viz. that 
cocci fully occupied by the substance from normal serum 
do not remove the substance from immune serum, whereas 
fresh cocci do. 

(7) The thermostable substance in normal serum is no 
doubt identical with the “ fixateur ” or ‘‘ substance 
sensibilisatrice of the French school and with Wright 
and Douglas’s “ opsonin.’* 

Seeing that the terms “ fixateur ” and “ substance 
sensibilisatrice ” which have been employed by Metchni- 
koff’s school to include the property of preparing the 
microbes for phagocytosis are used to designate a number 
of other properties of immune serum, it may be convenient 
to adopt Wright and Douglas’s term of opsonin ” for the 
particular property in question. The only danger attached 
to such a course is that one might be led to regard the 
“ opsonin ” as actually a different substance, and not 
merely a property of immune serum. 

Paris. 

Academy of Sciences, September i8. — M. Troost in the 
chair. — Preliminary note on the total eclipse of the sun 
of August 30 at Burgos: H. Deslandres. Details are 
given of the instruments set up and the observations 
attempted. Owing to clouds, the second and third 
contacts could not be observed. The corona was seen 
for a minute about the ■ middle of totality. M. 
Fabry succeeded in making a photometric measurement 
of the total light of . the corona, and an observation 
of the brightness of one of its points. M, Bernard 
also was successful in some photometric observations, 
and M. d’Azambuja in measurements of the heat spec- 
trum of the corona. Details of the work will be pub- 
lished later. — Observation of the eclipse of August 30 : 
H. Andoyer, The apparatus was installed at El-Arrouch,’ 
32 kilometres from Philippeville, and the weather was very 
favourable. The object was to obtain as many direct 
photographs as possible. Forty-four were obtained, eleven 
during totality. — Observation of the solar eclipse of 
August 30 at Athens : D, Egrinitis. The observations 
were made under good atmospheric conditions. — On the 
isolation of terbium : G. Urbain. In a preceding com- 
munication the author has described the separation of a 
rare earth characterised by a single absorption band 
A. =488, corresponding to an element named Za by M. 
Lecocq de Boisbaudran. This has been submitted to a 
long series of further fractionations, first as a double 
nitrate with nickel, and afterwards by precipitation with 
ammonia. The final product was 7 grams of an earth 
apparently homogeneous, for which the author proposes 
to reserve the name of terbium. The principal bands in 
the absorption spectrum are given, and the atomic weight, 
159.2 (0 = i6). 

New South Wales. 

Linnean Society, July 26.— \Tr. T. Steel, pre.sident, in the 
chair.— -On dimorphism in the female of Ischnura Jwtero- 
sHcta, Burm. (Neuroptera : Odonata) : R. J. Tiilyard. In 
February last, at Cook’s River, about a dozen beautifully 
coloured examples of the pretty little dragon-flv, Ischnura 
ketcrosiicfa, Burm., which appeared to be males, were cap- 
tured, together with half-a-dozen females of the ordinary 
dull blackish type. On examination it was found that, 
with the exception of three, all the supposed males were in 
jeality a second form of female (form B) closely resembling 
Ihe male. It is intermediate in shape between the male 
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and the typical female (form A), the abdomen being thicker 
than in the male, but with the tip distinctly enlarged; 
while in colouring it almo.st exactly resembles the male, 
but boars not the slightest resemblance to the typical 
female. Both forms, however, possess the pale .ptero- 
stigma on the forewing, whereas in the male this is black. 
— Notes on the older Tertiary foram ini feral rocks on the 
west coast of Santo, New Hebrides : *F. Chapman, The 
examination of the oldest sedimentary rocks . seen and 
collected by Mr. Mawson in the -Island of Santo proves 
them to be of Miocene age (Aqiiitanian and BurdigaHan)i 
A point of particular, interest brought out by the present 
investigations is the association of Lepidocyclina with the 
excentric forms of Miogypsina in the New. Hebrides. 
From this it appears that, faunas, distinct In the European 
area, were living , together in the New Hebrides Miocene 
sea. A similar association of species occurs here as in the 
Miocene limestones of Christmas Island, and also of 
Madoura, and other parts of the, Dutch East Indies, with 
which the New Hebrides marine area was most probably 
connected when these fossilif(‘roiis beach and shallow-water 
deposits were laid down. — On th(i occurrence, of a bed (if 
fossiliferous tuff and lavas between the' Silurian and Middle 
Devonian at Cavan, Yass, , N.S.W., similar in agt'. and 
character to the Snowy River porphyries of .Victoria; A. J. 
Shearsby. — The role of agglutination in iminunlly : R. 
Greig Smith. The research, has shown that (i) normal 
typhoid bacteria are incapable of being absorbed by the 
leucocytes when these have been freed from adhering 
serum';, (2) typhoid bacteria, when treated wilh ac'tive 
agglutinating serum which has be<m heated to destroy th(‘ 
opsonins, are agglutinated and; are then englobcd by the 
leucocytes ; (3) typhoid bacteria whicdi have been grown in 
agglutinating serum, heated or not' hpated, arci also 
absorbed ;• (4) while active aggl.utinating stu'um prepan's 
the microbes for inception by ‘the phagocytes, the so-called 
chemical agglutinating' substances do not poss(‘ss this 
property; and (5) the nl/c of agglutinin is, th(u*<‘fore, to 
coat the bacteria with a precipitate -which is positivfdy 
chemotactic towards the U^icocytes ; and thus, by facili- 
tating the absorption of the microbes, agglutination plays 
an active part in immunity. 
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THURSDAY, OCTOBER 5, 1905. 


MODERN GEOLOGISTS AND THE ‘'OLD 
MASTERS." 

Ice or Watey, Another Appeal to Indiiciion from 
the Scholastic Methods of Modern Geology, By 
Sir Henry H. Howorth, K.C.I.E., D.C,L., F.R.S., 

' V.P.S.A., F.G.S. Vol. i. Pp. xlvi + 536, Vol. ii. 
Pp. viii + 498. (London: Longmans and Co., 
1905.) Price 325. net. 

npHE two volumes before us must be regarded as 
parts of a complete work In which the author 
has set himself the task of disproving the usually 
accepted glacial theory. As he himself says in his 
preface, the two volumes now'- published contain a 
large part of, though not all, my supplementary 
arguments against the glacial theory ; a portion 
being still reserved for a succeeding volume which 
will also contain an enlarged presentation and justifi- 
cation of the theory I substituted for it in my 
'Glacial Nightmare,’ namely, the diluvial theory.” 

In the volumes under review the subject-matter 
may be considered under three heads : — (i) the 
theories w^hich have been proposed to account for 
Criacial periods ; (2) the efficiency of water as an agent 
of erosion ; (3) the capacity of ice to produce the effects 
which have been assigned to it, by modern geologists. 

. (i) Theories of an Ice Age, — ^The four opening 
chapters of the first volume are devoted to a criticism 
of the various theories, astronomical and geo- 
graphical, which have been put forward in attempts 
to solve the problem of the Great Ice Age and of 
former periods of glaciation. Sir Flenry is ever 
skilful in detecting the weak points in his opponents’ 
armour, and here, as in his book on the “ Glacial 
Nightmare,” he has an imposing array of objections 
niiscd by others and himself to the various (explan- 
ations which have been offered. 

Our present inability to offer any adequate explan- 
ation of the Glacial period seems to be largely n!cog- 
nised; as Prof. Chamberlin has said, The riddle 
remains to be read.” This grieves the author greatly, 
perhaps unduly. 

“It is not encouraging,” he says, “to road of a 
succession of failures by xnen of parts and ingenuity 
in futile efforts to solve what is apparently an in- 
soluble problem ; to measure the waste of thought 
and time and oil involved in these efforts of the 
geological Sisyphus to roll the glacial snowball on 
to some stable foothold, and to see it roll down the 
hill in every case into the abyss where so many 
scientific hopes and efforts lie buried.” 

But is the waste so complete as the author seems 
to imply? Though the riddle is not yet read, the 
number of facts which , have been garnered during 
the process of testing the inadequate explanations 
remain for use when seeking the correct solution, 
and many a minor point has already been settled. 

The occurrence of Glacial periods is not the only 
climatic problem to which the geologist is without 
clue. We have not yet explained the existence of 
beds containing rich floras in Greenland, To the 
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ordinary geologist the evidence for a Glacial period is 
as strong as that for the former occurrence of warmer 
conditions in Greenland, and he is hardly likely to 
reject the evidence in the former case any more than 
in the latter, simply because he has not yet arrivea 
at an adequate explanation of the phenomena. 

(2) The Efficiency of Water as an Agent of Erosion, 
*— The author devotes several chapters to a discussion 
of the potency of the various .agents of subaerial and 
marine erosion under existing conditions, and refuses 
to recognise the efficiency of these agents to do the 
W'ork claimed for them by the great number of living 
geologists. He supports his arguments by a large 
number of quotations from various writers, ancient 
and modern, great and small. But we look in vain 
for any recognition of the principles of erosion which 
were laid down by G. K. Gilbert in his “ Geology of 
the Henry Mountains,” and form the basis of modern 
writings on erosion. He quotes Mr. Harker’s paper 
on the subaerial denudation of Skye {Geol, Mag,, 
1899, p. 485) to show that in that district “ the agents 
of atmospheric degradation, erosion and transport- 
ation, are at the present time almost wholly in- 
operative,” but ignores that writer’s statement con- 
cerning the great erosion of the district in Tertiary 
times. Sir Henry, in fact, does not seem to have 
recognised the importance of the “ base-line of 
erosion ” as one of the controlling factors in the 
sculpture of a district, and this vitiates many of the 
arguments advanced in this section of the book. 

But there is much in this section that is sug- 
gestive, especially the portions dealing with the effects 
of earth-movement and fracture in the production of 
valleys. In the “ hox-oic age ” of geology too much 
' inlluonce was undoubtedly assignee! to these effects 
in accounting for valley-formation, and one cannot 
but feel that with the swing of the pendulum, and 
owing to th(i importance which geologists now attach, 
and rightly attach, to agents of erosion, the influence 
of movement accompanif‘d by fracture, at any rate 
as an indiiTct factor, has been unduly minimised. 

(3) The Capacity of Ice to Produce the Effects 
Assigned to f/.— In the two concluding chapters of 
yol, i. and in the greater part of vol. ii,, Sir Henry 
is directly at issue with the modern geologists, for 
in the majority of the phenomena which have been 
appealed to in support of the operations of ice he 
refuses to see any signs of ice-work. Notwithstand- 
ing the ingenuity with which he argues, w^e cannot 
see that he makes out a case. The Glacial period 
has been established as the result of cumulative 
evidence, and although there are many differences of 
opinion on minor points, geologists are agreed as to 
the occurrence of such a period in late Tertiary 
times in consequence of what most of them consider 
to be overw'hclming evidence. 

Here we must insert a word concerning the 
author’s “ old masters.” In vol. i., p, 213, he takes 
his stand with the old masters, Hopkins and 
Whewell, Conybeare, Sedgwick and Murchison. 
These men knew something more than geology.; they 
were mathematicians and physicists as well.” 
Again, on p, 460 he says “ I do not hesitate , myself 
to confess, and to be proud of the confession, that I 
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believ^e in the old men rather than in the new.” It 
is true that in these cases he is referring to special 
points, but again and again one cannot but feel in 
reading the book that the writer pays undue regard 
lor authority, without considering that his “ old 
masters ” were not acquainted with all the facts 
which we now possess, and that they themselves 
changed their views. Sedgwick, for instance, came 
to believe in an Ice age. Moreover, if these were old 
masters, so were Hutton and Playfair, Lyell and 
Buckland, whose views are not always so palatable 
to the author. It may be remarked, also, that a 
knowledge of mathematics and physics was not con- 
fined to the geologists of those days. One of the 
most ardent of the existing advocates of ice-erosion, 
concerning w^hose paper on ice action in Skye (Trans. 
Roy. Soc, Edin., vol. xl., 1901) Sir Henry is silent 
in these tw^o volumes, was a high wrangler,- and took 
a first class in physics at Cambridge. 

The theory of an Ice age w’‘as largely put forw'ard 
owing to the existence of rounded and striated rock- 
surfaces and scratched and polished boulders. These 
resemble similar productions of modern ice to such a 
degree that the geologist has no more hesitation 
in referring them to ice-action than he has to assign 
the formation of the pebbles of a river to stream- 
action. The inference drawm from the existence of 
these phenomena has been supported by a host of 
other observations, biological as well as physical, and 
if Sir Henry should succeed in disproving the exist- 
ence of an Ice age he will also break down the 
essential principle of geology, ‘‘ that like effects imply 
like causes.” 

It would be impossible in a brief article to discuss 
all the questions raised in this part of the work. 
We must content ourselves with a few observations. 
Though reference is made now and again to the 
Greenland ice and to the ice masses of Spitsbergen, 
it is the glaciers of the alpine type to which most 
frequent appeal is made. To this we shall recur, 
but in the meanwhile would invite the author’s atten- 
tion to yet another treatise concerning which he is 
silent, where another type of ice work is described, 
namely, I. C. RusselTs volume on the Malaspina 
Glacier (thirteenth annual report of the U.S. Geo- 
logical Survey). 

When describing the Till or Boulder-clay, the 
author quotes a description of it by Prof. James 
Geikie, and goes on to observe, this being with- 
out^ question the most typical of so-called glacial de- 
posit, it is a remarkable fact that no such deposit 
is now being made, so far as we know, by land-ice 
anywhere.” He must have overlooked a passage in 
a paper to which he elsewhere refers, by Messrs. 
Garwood and Gregory, on the glacial geology of 
Spitsbergen (Quart Journ. Geol. Soc., vol. liv ) 
They say 

“ On the broad plain at the foot of Booming Glacier 
we found some square miles of a tough mud con- 
taining boulders and pebbles; it only needed to be 
dried and hardened to form an ideal Boulder Clay 
Clearly this deposit had been laid down by landl 
ice.” 
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The author objects to the sharp line which Is drawn 
by many geologists to show the margin of the ice 
at its period of maximum extension, and denies tho 
existence of any evidence for this, arguing that th<i 
Boulder-clay, the masses of gravel and loam, and 
the loess are genetically connected. Of this wc shall 
doubtless hear more when the third volume appears. 

Much is naturally made of the conflict of opinion 
among geologists concerning the occurrence of inter- 
! Glacial periods, and the relative importance of land- 
I ice and floating-ice in producing the phenomena 
generally taken to indicate the occurrence of a Glacial 
period. These questions arc certainly not settled to 
everyone’s satisfaction, but they in no way invalidate 
the conclusions which have been drawn as to the 
existence of an Ice age. 

Though we do not agree with the author in his 
main conclusions put forward in this section of th<! 
work, we must admit that much that he writes is 
worthy of consideration, even though his views seem 
exaggerated. For instance, he argues that much of 
the material forming the drifts was broken up prior 
to the so-called Ice age, and this we believe to be 
true, even though the breakage did not occur in the 
manner advocated elsewhere by the author; but if 
true, it invalidates the appeal to modern Alpine 
glaciers to prove the inadequacy of ice as .an erosive 
agent. The loose materials ready to hand at the 
beginning of Glacial times would supply the ice with 
the tools for rasping and grinding. As that malcriiil 
became comminuted, unless now material was sup- 
plied in abundance, the ice would becomes less 
effective as an erodor. Also ice, like water, has a 
base line of erosion beneath which it cannot work. 
This line may have b(.^en reach<‘cl in the rase of 
Alpine glaciers, and the supply of malcrial to solo 
have been also largely diminishi'd, in wliich case one 
can no more argue* from what Alpine glaci<,‘rs are 
now doing as to the (‘ilects of land in tlie Glacial 
period than one can explain the oanon.s of the 
Colorado by referenat to a litlhi stream which lias 
established its ba.sc level. 

Throughout the w'ork much has been made of the 
conflicting views of geologists as to the dc^tails of 
ice action. Sir Henry is obviously greatly impress(‘d 
with the fact that in the long and arduous attempt 
to unravel the Gordian knot the skein somctim<.‘s 
seems to have become hopelessly twisted; but he who 
carefully studies the process of disentanglement sees 
that, notwithstanding the many kinks, the tangle is 
becoming less. The author, impatient of the slow 
process, has elsewhere attempted to cut the knot, and 
will evidently give reasons for this act in the third 
volume. We fear that the attempt will not be n*- 
garded as successful, either by the “ iiltra-glacialists ” 
or by geologists in general. 

We cannot recommend the book to geological babes 
and sucklings, but it will well repay perusal by the 
advanced reader. He will forgive the ** energetic 
adjectives and adverbs,” which are hardly necessary 
to a calm and dispassionate discussion, on reading 
the author’s frank apology in the preface. The store 
of facts collected in the book is of the utmost value 
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to the student of glacial geology, though we wish 
that references to the original memoirs had been 
in all cases added. There are, as we have tried to 
show, many valuable criticisms and suggestions con- 
tained in the work. Lastly, it will prove a useful 
intellectual exercise to weigh the author’s arguments 
in the balance. For these reasons we believe that 
readers who have an extensive acquaintance with the 
facts and principles of geology will read the book 
with profit — and with pleasure. J. E. M. 


PHYSICAL CHEMISTR Y. 

Theoretical Chemistry. By Prof. Walther Neriist. 
Revised in accordance with the fourth German 
edition. Pp. xxiv + 771. (London : Macmillan and 
Co.. Ltd., 1905.) 15s. net. 

T he fact that three further editions of the German 
text of Nernst’s well known treatise on 
theoretical chemistry have been called for since the 
appearance of the original in 1893, affords ample tes- 
timony to its intrinsic merits. An English translation 
of the first edition by Prof. C. .S. Palmer appeared in 
1895, and this, until now, has been the only English 
version. 

During the last ten years much valuable work has 
been carried out in the province of physical chemistry, 
and the publishers have recognised the necessity of 
bringing the English edition up to date. With that 
object Dr. R. A. Lehfeldt has translated the whole of 
the new matter contained in the fourth German 
edition and has revised certain parts of the original 
translation. 

It has been the reviewer’s experience to hear the 
original translation adversely commented upon, and 
it is perhaps to be regretted that the bulk of the old 
text remains as it was in the first edition. After 
careful perusal of the work, it is indeed dilTicult to 
supprcs.s the feeling that a better result would have 
been attained by an entirely new tran.slation of the 
fourth German edition. 

Two new chapters in the work under review deal 
with “ The Atomistic Theory of Electricity ” and 
“The Metallic State.” In the first of these an ac- 
count is given of the electron theory and of the 
phenomena of ionisation and electric conduction in 
gases. In the second the nature of the metallic con- 
dition is discussed on the basis of results which have 
been obtained by the study of the freezing point 
curves and of the electrical conductivity of mixtures 
of metals. These chapters form very interesting 
reading, although, of course, it has not been possible 
within the compass of seventeen pages to give more 
than the briefest outline. 

The space given to electro-chemistry has been ex- 
tended from 26 to 46 pages, and the exposition of the 
subject-matter greatly improved. The application of 
thermodynamics and of the osmotic theory to electro- 
chemical systems is now treated in separate chapters, 
and many new observations bearing on the theory of 
electrolysis have been incorporated. 

It is not possible to mention more than a few of 
the alterations and additions which have been, made 
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in the text generally. One notes with pleasure that 
the somewhat abstruse exposition of energy relation- 
ships in the introductory chapter has been made more 
lucid. The discovery of the inert gases of the argon 
series has led to much discussion of late years in^ 
reference to the periodic classification of the elements,, 
and these recent views are summarised in the chapter 
on the atomic theory. 

Other important new sections deal with Werner’s 
theory of molecular compounds, catalysis, the 
mechanism of autoxidation processes, tautomerism, 
and the kinetics of heterogeneous systems. The view 
that tautomerism is due to the co-existence in dynamic 
equilibrium of mutually transformable isomeric sub- 
stances seems to be very probable in the light of re- 
cent work. In this connection the interesting ob- 
servations of Hantzsch on the transformation of the 
tautomeric forms of nitrophenylmethane and similar 
bodies arc recorded, but one looks in vain for any 
reference to Lowry’s investigations on dynamic 
isomerism. In reference to the kinetics of hetero- 
geneous systems and the mechanism of chemical 
change, it is now recognised that many gaseous re- 
actions, usually regarded as taking place in a single 
phase, are possibly examples of changes essentially 
conditioned by phenomena at a boundary surface. The 
rate at which arsine or phosphine decomposes is in 
accord with the formula for a unimolecular change, 
but this agreement really affords no conclusive argu- 
ment with reference to the mechanism of the change. 
The measured rate of change has possibly nothing 
whatever to do with the chemical change involved, 
but merely with a physical change at the surface of 
the containing vess(‘l. In a third edition reference 
should be made to this in the section dealing with the 
mechanism of reactions on pp. 562-564. 

Of nec(‘s.sity, much new work has had to be left 
unmentioned in the new edition, but the author is to 
be congratulated on the large amount of new matter 
which he has b(.‘cn able to introduce without appre- 
ciable alteration in the size of the volume. With the 
issue of this second edition one may confidently 
anticipate that Nernst’s book will still maintain its 
position as one of the classics of theoretical chemistry. 

H. M, D. 


STOKES^S MATHEMATICAL AND PHYSICAL 
PAPERS. 

Mathematical and Physical Papers by the late Sir 
George Gabriel Stokes, Bari. Vol. v. Pp. xxv 
+ 370. (Cambridge : The University Press, 1905.) 
Price 15s. 

'^HE speedy completion of the reprint of Stokes’s 
^ papers is matter of congratulation to the dis- 
tinguished editor, to the Cambridge Press, and to all 
students of mathematical physics. The general char- 
acter of the contents of this concluding instalment 
is sufficiently described in the following extract from 
Prof. Larmor’s preface : — 

“It will be observed that the present volume repre- 
sents the jDeriod in which Sir George Stokes’ scien- 
tific activities were mainly expended in the work of 
the Royal Society and of public Scientific Committees, 



55 ^ 


NATURE 


[October 5, 1905 


and in giving assistance to the investigations of 
others. The Volume thus consists largely of^ addi- 
tions and notes originally appended to memoirs by 
other authors.” 

" Hence, although we meet abundant evidence of 
Stokes’s constant occupation with scientific subjects, 
and of the characteristic generosity with which he 
placed his powers at the service of others, we miss 
something of the more spontaneous activity which 
characterised his earlier period. We find various 
proofs, however, that the subjects which had first 
fascinated him were never long absent from' his 
thoughts; and occasionally they receive a flash of un- 
expected illumination. We mat" cite the various notes 
on water-waves, the brilliant little paper on semi-con- 
vergent series, and the admirable interpretation of 
Prof. Hele-Shaw’s experiments on the flow of a 
viscous liquid between parallel plates. We have also 
a record of the keen interest which in the last few 
years of his life he took in the subject of Rontgen 
rays. The lecture (p. 256) which he gave to the Man- 
chester Literary and Philosophical Society in i8g6 was 
written out (with the help of reporters’ notes) ajler 
delivery; bright and genial as it is, it gives no 
adequate idea of the buoyant freshness and vivacity 
which characterised the oral exposition. 

The volume includes, by a happy determination, a 
collection of the papers set by Stokes in the mathe- 
matical tripos, and in the old Smith’s Prize examin- 
ation. It is well known that through this unusual 
•channel several important scientific results were first 
made known to the world; for example, the notion of 
group-velocity, and the famous “ Stokes’s Theorem,” 
respecting which we have an interesting historical 
note by Prof, Larmor. We suspect that a mathe- 
matical antiquarian might make further interesting 
“finds.” If we are not mistaken, we detect prior 
publications of a remarkable theorem relating to the 
infinite product for sin and of a definite integral 
property of Bessel’s functions, which are usually 
attributed to Weierstrass and to H. Weber re- 
spectively, Of course, no one, least of all Stokes 
himself, would attach much importance to the ques- 
tion of priority under these conditions ; but such 
instances are of interest as showing, in unexpected 
directions, the singular vigour and independence of 
Stokes’s mind. 

The Royal Society obituary notice, wdth its authori- 
tative appreciation of Stokes’s scientific researches by 
•one of his keenest admirers and disciples, forms a 
fitting accompaniment to this monumental publica- 
tion. The volume is further adorned by an excellent 
photograph by Mrs. Myers, of date 1892. 

The scientifio world will await with great interest 
the publication of the “ volume of biographical char- 
acter, to be occupied in part by a selection from Sir 
•George Stokes’s voluminous scientific correspondence, 
including some unpublished manuscript material,” 
which is promised in the preface. The great energy 
with which Prof. Larmor has discharged his present 
honourable task justifies the hope that w-e shall not 
have to wait too long for the proposed supplement. 

H. L. 
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OUR BOOK SHELF. 

Notes on the Drawings for Sowcrby's English 
Botany/* By F. N. A. Garry. Reprinted from the 
Journal of Botany, 1904-5. Pp. 276. (London : 
West, Newman and Co., 1905.) Price 6 s, 

The series of volumes known as “English Botany” 
was begun in 1790 by James Sowcrby, the botanic 
artist, who engaged Dr. James Edward Smith, the 
possessor of the Linnean collections and founder of 
the Linnean Society, to describe the plants depicted by 
him. At first the name of the draughtsman only 
appeared on the title-page, but in 1795 a preface to the 
fourth volume by Smith acknowledged his authorship, 
and he was much annoyed in after years by “ the flij)- 
pancy with which everybody quotes “Sowcrby,” 
whom they know merely as the delineator of thi^se 
plates, without adverting to the information of th<‘ 
work, or the name of the author.” The artist and 
those who followed him preserved the original draw- 
ings of the phanerogams and vascular cryptogams, 
which ultimately came into the possession of th<‘ 
trustees of the British Museum, and are now in th(‘ 
department of botany. Here are to be found lh(‘ 
drawings, with impressions from the original plates, 
and also from the third recast edition, laid down side 
by side on the same sheets. The drawings (which 
had been submitted to Smith for his criticism and his 
text which accompanied them) bear many notes and 
directions to the engraver, which are of groat inten>.st 
as showing not only the state of botany at the tinu‘, 
but mentioning the numerous contributors of plants 
to the work and its supplement. Mr. Garry has don<‘ 
excellent service in the laborious task of transcribing 
and editing these notes, which can now be read by 
those who have not seen the originals thems<‘lv<‘s*. 
Turning over these pages, the writer is romindt'd of 
the days when, more than thirty years ag-o, he lirsl 
made ’acquaintance with the drawings in old 
rooms of the department at Bloomsbury, n'calling lh(‘ 
charm they pos.seHS for all who care Tor tlw hlsl<n*y 
of the native plants of Great Britain. 

Without going into detail it would be impossible to 
set out many most interesting items which ar(‘ to be 
found in the pages of this mocl<\st reprint from tlie 
two years’ supplements to the journal in which th<^y 
made their first appc'arancc. We liave here glimpses 
of a big book in the making, which extended in th<‘ 
first instance to thirty-six volumes and cIos<‘d in iSi.^ 
with a general index. Further discoveries and gr(\'it(‘r 
discrimination of critical forms induced thc‘ beginning" 
of a supplement in 1831, which died out in 
in its fifth volume; the" text in those later volunv-s 
was many hands, amongst them the most aclivo 
and critical of the botanists of the day. Those last 
plates arc now in the Fielding herbarium at Oxford, 
whence they were borrowed by the author so as to 
complete his work. ’ B. D. J. 

.4 Text-hook of Cheniical Arilhmclic, By Horace f.. 
Wells. Pp. VU+ t66. (Noav York: John Wiley and 
Sons; London: Chapman and Hall, Ltd,, 1905*) 
Price 55. 6d. net. 

In the preface it is stated that this book “ is de- 
signed especially for the use of students of quan- 
titative analysis, many of whom, even after having 
taken extensive courses in higher mathematics, show 
little ability to solve simple chemical problems. (‘Cer- 
tain portions of the work are suitable also for the use 
of those who are studying elementary chemistry/’ 
It appears, therefore, that an American professor is 
no better off than his English cousin in this matter 
of student arithmetic The difficultv is two-fold. In 
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the first place, the student has never been taught 
arithmetic in relation to actual measurements, but 
has been exercised in fictitious transactions with 
oranges and nuts, rods, poles or perches, and vats 
into which liquor flows at the rate of so many gallons 
a minute and out of which it flows (notwithstanding 
the dwindling pressure) at another exact and^ steady 
rate. The result is that the student has no idea of 
the relation of magnitude to measurement, and no 
opinion whatever on the subject of significant figures; 
he cannot use logarithms or a slide-rule, and is un- 
practised in contracted methods of computation. In 
the second place, it is very likely that he has no sound 
idea of proportion. Given a student in this condition 
— and it is still the common case — the teaching of 
what is called chemical arithmetic becomes a serious 
part of the duties of a teacher of chemistry. The 
fundamental numbers of chemistry — the atomic 
weights — are proportional numbers, and it may be 
said without exaggeration that the failure to realise 
this and the inability to sec how proportional numbers 
may be used for the calculation of absolute weights, 
locate the real i^ons asinorum of elementary chemistry. 

In these circumstances any well considered attempt 
to expound the elements of chemical arithmetic is 
to be welcomed, and Prof. Wells has certainly suc- 
ceeded in writing something on the subject which is 
likely to be very useful. He does not quite descend 
to the meanest capacity, but he deals in a very^ clear 
way with the meaning of figures and the limits of 
accuracy in measurement and computation. He also 
gives a good survey of the chief types of chemical 
problems, including all kinds of analyses and the cor- 
rections of gas volumes. Great pains are taken to 
impress the student with the importance ^ of using 
common sense and judgment whilst performing arith- 
metical operations, and to^ this end set rules aind 
stereotyped formulae are avoided. An appendix to the 
book contaiOvS tables, including a well printed set of 
five-figure logarithms. Altogether thf‘ work is one 
that may be warmly recommended to the notice of 
English teachers. A. S. 

The Physics and Chemistry of Mining. By T. H. 

Byrom, Pp. xii+i6o. (London: ('rosby Lock- 

wood and Son, 1905,) Price 3i'. 6d. net. 

This elementary class-book supplies information re- 
quired for such examinations as the Board of Educa- 
tion principles of mining, stage i. The idea is a good 
one, as the principles of pure science upon which 
mining practice is based are apt to receive scant 
attention in mining classes. The author, who is 
chemist to an important colliery company, has, as 
lecturer at the Wigan Technical College, become 
acquainted with the needs of students, arid he gives 
in concise form much useful information regarding 
the atmosphere, the laws relating to the behaviour of 
gases, the diffusion of gases, the composition of the 
atmosphere, water, carbon, fire-damp, combustion, 
coal dust, explosives, the composition of coals, the 
analysis of coal, the strata adjoining- the Coal- 
measures, magnetism and electricity. The language 
is simple, and chemical symbols are sparingly used. 
There is, however, a want of uniformity in nomen- 
clature that might confuse the beginner. The terms 
** carbonate of magnesium (p. q6) and ‘‘ magnesia 
carbonate ’’ (p. 125), “ iron oxide and aluminia ” (p. 
46) and ‘‘ iron peroxide and alumina (p. 125) are 
examples. The author, too, should not have included 
Cumberland haematite among the ironstones, nor 
granite among the strata adjoining the Coal- 
measures. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondcuis. Neither can he undertake 
to return, or to correspond with the writers of, rcjectctr 
manuscripts intended for this or any other part of Nucvre. 
No notice is taken of anonymous communications.] 

On the Absorption Spectrum of Benzene in the Ultra- 
violet Region. 

In the Transactions of the Chemical Society for August 
Messrs. Baly and Collie, referring to the previous work of 
Baly and Desch {Trans. Cham. Soc., 1904, Ixxxv., 1029, and 
1905, Ixxxvii., 706) on the absorption spectrum of acetyl- 
acetone and its derivatives and the conclusions arrived at, 
namely, that the absorption band is caused by dynamic 
isomerism, or rather isodynamic changes, are led to infer 
from the occurrence of bands in the spectrum ■ of benzene 
that these also are caused by the making and breaking of 
the carbon bonds in the molecule of the substance. 1 have 
given a similar, but not identical, explanation of the cause 
of the bands in the spectra of uric acid, murexide, and the 
ureides, and have pointed out that there is but little difficulty 
in accepting a like explanation in order to account for 
the bands in aromatic hydrocarbons, seeing that this would 
harmonise with Kekufe’s view of the constitution of 
benzene. The particulars are contained in two papers 
communicated to the Chemical Society on May 17, but as 
they are still unpublished I cannot refer to them in detail, 
biessrs. Baly and Collie consider all the possible phases 
in change of linking between the six carbon atoms in 
benzene, and assign a band to each phase. In doing this 
they feel justified in assuming that an even number of 
carbon atoms is concerned in each individual process, and 
in accordance with chemical evidence it could scarcely be 
imagined otherwise. ThcfV argue that there are only seven 
different makings and breakings of bonds possible, to 
which seven different absorption bands should belong, and 
on investigating the spectrum of benzene they find only 
seven bands. Seven bands were photographed {Phil, Trans,, 
1.S79), a.s they remark, by Hartley and Huntington, but 
no mcasuromonts are given. wave-lengths of lines 

in the ultra-violet had not be(‘n df‘terminod at that time 
(1878), with the exception of the principal lines of cadmium 
lueasLU'cd by Mascart, hence the reason for the absence 
of measurements. 

In a subsequent observation (Hartley and Dobbie,, 

' “Notes on the Absorption Spectrum of Benzene,^* 7 'rans, 

, Chem, Soc,, 1898, Ixxiii., 695) seven bands were photo- 
I graphed and measured, but one of thes(; appeared to differ 
from the others in constitution, and it was indicated as, 
doubtful ; it is also a feeble band. The g<meral character 
possessed by the first six bands was most distinctly marked 
in the four strongest; each was stronger and generally 
sharper towards the side where the rays of shorter wave- 
lengths lie, and was weakened in the opposite direction, as if 
the bands were composed of groups of lines occurring closer 
together and being .stronger towards the more refrangible- 
edge. Baly and Collie appear to have overlooked some 
points of importance in this communication, since they 
state that Hartley and Dpbbic found only six bands, and 
that the measurements of the actual heads of the bands, 
are not given. They give a series of numbers derived from 
Hartley and Dobbie *s measurements which for comparison 
with their own arc printed in a parallel column. The gist 
of the paper by Hartley and Dobbie was to show the 
structure of the benzene absorption spectrum partly by 
measurements and partly by the aid of a photograph. 
Th(3 bands which distinctly showed the structure were 
numbered, but unfortunately the manner in which the 
photograph was reproduced failed to render delicate details 
which were visible on the original plate. The statements 
contained in the paper appear, however, to have been 
clearly and fully understood by W. Friederichs, who photo- 
graphed the vapour of benzene with a Rowland grating. 
He found fifty-six bands of absorption in its spectrum in 
the ultra-violet, which are arranged in eight groups, and 
he compared the principal lines of each group with the 
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points of maximum absorption, or most persistent edges 
in each of the bands measured by Hanley and Dobbin. 
This is shown in the following statement quoted from his 
paper (Wilhelm Friederichs, Zcit. fur wisseuschaftUche 
y ho to graphic, B. in., 154-164, 1905). 

I have added in italics the wave-length numbers corre- 
sponding to Baly and Collie’s oscillation frequencies for 
comparison : — 


Vapour. 

Friederichs. 

Solution in alcohol. 
Hartley and Dobbie. 

Difference. 

Rah’ and Collie. 

A 

(i) 2670 

A 

26S1 

II 

A 

36 Ss 

(2) 2633 

— 

— 

£6 j6 

(3) 2588 

2599 

II 

. . 26/0 

(4) 2526 

2541 

1$ 

3 SS 4 

(5) 2458 

2485 

27 

24S4 

(6) 2404 

2429 

25 

2433 

(7) 2356 

2376 

20 

2380 

(8) 230s 

2330 

25 

... — 


He points out that the bands of the substance in solu- 
tion which without doubt correspond with those of the 
vapour are all shifted towards the red, as might be 
expected, but that the shift appears to be greater the 
smaller the wave-lengths of the absorbed rays. The com- 
parison of Baly and Collie’s numbers with those of Hartley 
and Dobbie is very interesting in this connection, inasmuch 
as they show a close general agreement in their divergence 
from the measurements of Friederichs. Furthermore, the 
following points may be noted : — 

First, the omission of the second band in Hartley and 
Dobbie ’s spectrum second, the omission of the eighth band 
by Baly and Collie ; third, there is a close agreement 
between Hartley and Dobbie ’s and Baly and Collie’s 
numbers in the first, fifth, sixth, and seventh bands, but 
the two sets of measurements for the third and fourth 
bands differ more widely than the others. 

It may be mentioned that the second very narrow 
band is visible on the photographs taken by Hartley 
and Dobbie, though it can scarcely be considered as 
measurable; no doubt a longer exposure would have 
rendered it more plainly. Those who have measured 
similar scries of bands in the visible region, for example, 
those in the spectrum of potassium permanganate, which 
are also eight in number, will appreciate the close 
approximation of the above figures. 

W. N. Hartley. 

Royal College of Science, Dublin, September 19. 


Rhymes on the Value of v. 

The following rhyme is in imitation of the French 
and German verses given in Nature (August 17) in which 
the number of letters in each word correspond to a numeral 
in the %’’alue of ir. The three concluding lines are some- 
what obscure ; it seems to have occurred to the author 
that the method is a misuse of language, and he expresses 
the hope that Nature will take a more lenient view than 
Dr. Johnson might be imagined to express. 

To the Editor of Nature. 

Sir, — I send a rhvme excelling 
3 I 4 I S 9 
In sacred truth and rigid spelling. 

26 5 3 5 S 

Numerical sprites elucidate 

9 7 9 

For me the lexicon’s dull weight, 

3238 46 

If Nature ” gain, 

264 

Not you complain, 

3 3 8 

Tho’ Dr. Johnson fulminate. 

327 9 

F R S 
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The Celtic Pony. 

In a review, signed “ R. I„,” of “ 1 'ho Faroes and 
Iceland,” in JS^vruKK of SepLcMiiber 2r (p. 506), I was 
surprised to rend that I had credited Prof. ICwart with 
being the first to regard Przewalsky’s horse as a varitdy 
of Eqiiiis cahaUns." I have just re-read tho paragraph 
relating to tho wild horse in my ” Appendix on the C(dtic 
Pony,” and 1 can find no passage which, it seems to me, 
could by any possibility be made to bear this strange, 
construction. 

Sanson’s subspecies E. c. hiherniciis appears to include 
all the various ponies of the British Isles, tho Breton in 
France, as well as the horses of Iceland, Norway, and 
Sweden. It has been recognised for some time past that 
the Icelandic horses are of two different types, while th<! 
Swedish horses are admittedly very mixed. Moreover, as 
a result of a recent tour in Norway, it has become evident 
to me that there are in that country at Icjast two (listin('t 
kinds of native horses (represented by the pure fjord horse 
and the Gudbrandsdal horse). In view of thes(^ conshlcr- 
ations, the statement that the Celtic pony is “ probably 
inseparable ” from the somewhat heterogeneous assemblage 
(as it no-w appears to be) included under K, c, hihcrniciis 
becomes a little obscure. But, as “ R. L.” points out, 

I did not make this statement, 1 grant, however, that It 
might have been better had I made some allusion to this 
matter. 

But why I should have been e.xpected in an Appendix 
on the Celtic Pony ” lo have entered into a discussion as 
to the proper technical name to apply to E. przcwalskyi 
or to have recorded an irrehivant criticism of Prof. .Ridge- 
way’s new name of E. c. libycus, I am at a loss lo under- 

Francis H. A. MAUsiiArx* 

• Ihe University, Edinburgh, September 24. 


(jrKJliEK 

'pHE archaeologist justly ranks himself as a con- 
**• tributor to the , world’s knowdedgo on the same 
level as. those who discover previously unknown forces 
in nature or new facts in the life-history of animals, 
extinct or living. Archaeology, which is a branch of 
the great science of anthropology, discovers and cor- 
relates new facts in the early history of civilisation. 
Greek archaeological discovery must always be of 
most especial interest, since it tells us of the origins of 
that early civilisation of the Medit(‘rranean basin 
from which our pr(‘sont-day culture is derived. One 
of the most welcome yearly publications dealing with 
the subject is the “ Annual of the British School at 
Athens,’’ the tenth volume of which lie.s before us. It 
deals with the British work of 1903-4, besides con- 
taining independent articles on matters of ardiju- 
ological interest. 

Dr. Arthur Evans’s work at Knossos docs not 
occupy so much space in the “Annual” as usual. 
The discoveries of the year, while most: inleresting, 
were not so new and epoch-making as those of former 
years, and the chief find, the tombs of “ J a' film’s 
Papodra ” (toO q Xlairovpa) and Jsdpata, are 

desenbed by Dr. Evans in a scparati^ communication 
to Archaeologia, The first-named tombs, on a hill 
north of the Knossian palace, were of various types ; 
(i) chamber-tombs approached by a dromon; “in 
many cases these contained clay corfins, in which the 
dead, had been deposited in cists, their knoi'.s drawn 
towards the chin”; (2) shaft-graves; (z) pit-caves, 
or pits giving access to a walled cavity in the side 
+ T ^ 3 skeletons wItc extended 

T <2" Is^iYAtix, .nbout two 

of Jafhrs Papodra, a very fine tomb, no 

M smaller one 

by Its side. I^he larger consisted of a square chamber 
of limestone blocks, eight metres bv six, “ with the 
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side walls arching in ‘ Cyclopean ’ fashion towards a 
high gable,” which had long ago been quarried 
away. The lofty entrance-hall was approached by an 
imposing rock-cut dromos, “ In the floor of the main 
chamber was a pit-grave covered with slabs. Its 
contents had been sifted for metal objects in antiquity, 
but a gold hairpin, parts of two silver vases, and a 
large bronze mirror remained to attest the former 
wealth of such. A large number of other relics were 
found scattered about, including repeated clay im- 
pressions of what may have been a royal seal. 
Specially remarkable among the stone vessels is a 
porphyry bowl of Mihoan workmanship, but recalling 
in material and execution those of the Early Egyptian 
Dynasties. Many imported Egyptian alabastra were 
also found, sho-wing the survival of Middle Empire 
forms besides others of Early Eighteenth Dynasty type. 
Beads of lapis lazuli also occurred, and pendants of 
the same material, closely imitating Egyptian models. 
Four large painted jars with three handles illustrate 
the fme ‘ architectonic ’ style of the Later Palace of 
Kiiossos, in connexion with which the great 
sepulchral monument must itself be brought.” 

The form of this square-chambered mausok^um is 
unique, and may be compared as a contrast with the 
fholos or beehive tombs of the Greek mainland. Dr. 
Evans says that he was 
tempted to recognise in it r 

the traditional tomb of | 

Idomeneus, but that the 
other tomb near by* 
which is cut in the rock, 
is hardly considerabk' 
enough to be taken for 
that of Meriones, which 
tradition placed beside 
the other. Nevertheless, 

Dr. Evans’s identification 
may be correct ; the 
important tomb on the 
slope of the hill looking 
towards Knossos and 
Herdklcion would natu- 
rally be identified by the 
later Greeks as the rest- 
ing-place of one of the 
greatest heroes of the 
island, and any other tomb close by, whether it were 
as large as the first or not, would then be dubbed the 
grave of his legendary companion. 

Another interesting discovery was made outside the 
limits of the palace in the shape of a Minoan paved 
way leading due west from the ** Stepped Theatral 
Area ” discovered in 1903 towards the modern road 
to Candia. By the side of this were found magazines 
with interesting deposits of inscribed tablets ap- 
parently referring to the contents of the ancient royal 
stables and armouries; chariots, wheels, and yokes 
are pictured on them, and large numbers of arrows. 
Close by w’ere found bundles of the very arrows men- 
tioned on the tablets, A later Roman causeway over- 
lay part of this road, but this was evidently merely 
a coincidence, for that the knowledge of the old road 
was lost after the close of the Minoan period is 
shown by the fact that during the early Hellenic 

Geometrical ”) age a well w^as sunk over the old 
Minoan way and driven right through it. This is a 
very interesting proof of the entire break in culture 
between the Mycenaean and “ Geometrical ” peoples 

Crete, and is a strong argument in the armoury 
of those who believe that the Minoans or Mycenseans 
were not Greeks in our sense of the word at all, but 
a totally different race probably of non-Indo-European 
speech. 
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In the palace itself interesting find.s were made* A 
section cut in the western court enabled more accu- 
rate notes of the stratification of the ancient remains 
to be made, resulting in a further subdivision of the 
Minoan period and a more accurate placing of the, 
polychrome Ka mares ”) pottery as belonging to 
the stratum Middle Minoan II.” The Kamdres 
pottery is known by Egyptian evidence to be contem- 
porary with the twelfth dynasty. The palace as 
it stands is late Minoan, which corresponds with the 
Egyptian evidence, which dates the Keftians who 
brought vases of the grand Knossian style to Egypt 
as contemporary with the eighteenth dynasty. Be- 
neath the Minoan strata was found a deep Neolithic 
stratum going dowm to the virgin rock. From the 
modern surface of the ground to the base of “ Early 
Minoan I.” (the sub-NeoUthic period) measures 

5 111. 33 cm. in depth; the Neolithic stratum is 

6 m. 43 cm. The date b.c. of the eighteenth dynasty 

and the late Minoan palace is roughly 1500 ; that of 
the twelfth dynasty and Middle Minoan II. about 
2200. “ Middle Minoan II.” is 2 m. 50 cm. below the 

surface ; the virgin rock is 7 m. 75 cm. From this 
the groat age of human settlement at Knossos will be 
seen at a glance. A peculiarity of the Knossian site 
is that the late Minoan remains arc found almost 


immediately beneath the modern surface of the 
ground. This points to the place having been kept 
clear of later buildings, the tradition oC its sanctity 
and heroic associations having always persisted. 

An earlier western facade of the central court was 
also discovered, and further cists belonging to the 
first period of the later palace, in the magazines. 
The discovery of fragments of reliefs in these cists 
(one of them, representing the head of a charging 
bull, was identified by one of the workmen as a por- 
trait of the devil) led Dr. Evans to suppose the 
existence of upper halls, to which the reliefs had be- 
longed, above the magazines* These halls seem un- 
doubtedly to have existed, and a ramp led up to them 
from the Stepped Theatral Area.” 

These arc all very interesting results, and show 
how much there is still to be discovered at Knossos. 

The excavations of the British School at Athens at 
Palafkastro are described by Messrs. Dawkins and 
Currelly. The remains of a shrine of the Cretan 
snake-goddess (analogous to those at Knossos and 
Gournid) were found, besides some interesting lamax^ 
burials. Mr, Dawkins gives a careful analysis of the 
pottery found in the town ruins, and a very useful 
comparative table of the strata of the Minoan period, 
with illustrative examples from Cretan and non- 
Cretan sites (p. 195)* Mr. H. R. Hall publishes a 



Fig. 1,— Two polychrcme ve-sstls of the Middle Minoan Period, From the Palace at Ktio&sos, 
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photograph of an important Egj^ptian tomb-painting 
depicting Minoan ambassadors "^bringing rare vases 
of Cretan workmanship to the court of Queen Hatasu 
or Hatshepsu at Thebes* 

In connection with the point raised anent the 
iVIxnoan way, already described, at Knossos, that 
there was a great gap in history between the last 
(presumably non-Aryan) Minoans and the first (Ar3’an) 
Hellenes, we may note that Mr. R. S. Conway 
returns to the charge in defence of the “ Aryanism ” 
of the Minoans in another article on the Eteocretan 
inscriptions of classical times, which he considers to 
represent the speech of the Minoan Cretans. There is 
no proof of this whatever, and even if Mr. Conway 
were to succeed in proving the Indo-European 
character of this late “ Eteocretan ” language up to 
the hilt, this would not in the least shake our convic- 
tion that the old Minoans spoke a non-Indo-European 
tongue. The craniological and archaeological evidence 
must be taken into consideration as well as the philo- 
logical, which can apparently be twisted into meaning 
anything that the investigator wishes. The crani- 
ologist assigns the Minoans to the “ Mediterranean 
race, to which the ancient Egyptians also belonged; 
and the archaeologist brings the Minoan and Egyptian 
cultures back almost to a common origin. Further, 
Mr. Conway’s idea goes counter to those of many of 
the philologists themselves, especially Kretschmer, 
whose view that the prse-Hellenic speech of Greece 
was non-Aryan agrees wnth the results of craniological 
and archaeological research, and is generally accepted 
now. 

This completes the list of articles dealing directly 
or indirectly with the Minoan or Mycenaean antiqui- 
ties, the relics of the prehistoric culture of Greece. 

Mr. Dawkins contributes an interesting philological 
article, entitled “Notes from Karpathos,” describing 
ths^ linguistic phenomena of that little known island, 
which he visited two years ago. The dialect seems 
to be more divergent from that of Crete than might 
have been expected. It presents all the peculiar 
dialectical phenomena of the Southern .^Egean. Such 
pronunciations as “ hvaloshorzho ” (xydXosopzo) for 
KaXo^captov, which strike one so forcibly in Crete, are 
well represented. Aberrant grammatical forms are 
not uncommon. The old third plural in -(rt(v) sur- 
vives. "Here we have a considerable difference from 
Cretan practice, which prefers third plural in- w : 
“they went,” in Cretan 4 cj>i^avei is in Karpathian 
i(l>vyacri{v\ and “ they are walking,” Cretan Trarovve, 
is in Karpathian 7 raroTj(rt(v)y which sounds quite 
“Attic.” This is an interesting survival. Articles of 
this kind are of great use and value. 

Mr. M.*N. Tod and Mr. E. S. Forster add contri- 
butions to epigraphic scholarship, and the latter also 
describes Laconian topography and archseological 
sites. Mr. A. J. B. Wace has an article on Greek 
grotesque figures as charms against the- evil eye. 
The modern Hellenes wear charms in the shape of 
little silver or coral figures of hunchbacks (gohhi or 
gohhetii) for the same purpose. 

_ Dr. Schafer’s German article on “ Altagvptische 
Pfliige, Joche,” is apparently published 'in the 

Annual ” on account of the ancient Egyptian basket 
figured on p, 140, which is of the same type as the 
Greek Uknon, discussed by Miss Jane Harrison in her 
rmte on the “ Mystica Vannus lacchi,” w'hich follows, 
otherwise one ■would have thought that its proper 
place would have been found in an Egyptological pub- 
lication, The Berlin Museum has a large collection 
of ancient Egyptian agricultural implements, which 
are, however, of course all, with the exception of a 
fine plough and the basket aforesaid, of well known 
tX’pes equally well represented in other museums. 

H. R. Hall. 
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SOUTH AFRICAN MEETING OF THE 

british^ association, 

L ETTERS from local correspondents in South 
Africa have just brought us some notes upon (he 
recent meeting of the British Association. During 
the progress of the meeding several cablegrams which 
appeared in the Times were summarised in these 
columns, so that many of the matters mentioned by 
our correspondents have already been recorded. Dr. 
J. D. F. Gilchrist has sent us an account of the part of 
the proceedings of the association at Cape Town, and 
the following particulars in so far as they are coi> 
nected with Cape Town are from his communication. 
As, following our usual custom, we have arranged 
with officers of the sections for reports of the proceed- 
ings at sectional meetings, it is unnecessary now to 
give anv account of these meetings. 

Dr. Gilchrist states that as early as August 6 some 
of the British Association visitors began to arrive in 
Cape Town by the Tintagel Castle] eighteen more 
arrived on August 8 by the Kildonan Castle, and forty- 
three by the Durham Castle on August 12. The main 
body, however (eighty-six), including most of the 
official party, arrived by the Saxon on Tuesday, 
August 15. 

The voyage of the main party was favoured by 
excellent conditions of weather, and the usual routine 
of life and entertainments on board was diversified 
by lectures by members on appropriate subjects of 
interest, and in one or two cases by scientific work, 
such as the collecting of plankton and temperature 
observations of sea and air. A few advance copies 
of “Science in South Africa,” a handbook prepared 
on the occasion of the visit, -w^crc on board, and 
afforded some insight into the scientific work and 
problems engaging the attention of South Africans. 

On arrival at Cape Town Docks the passengers 
were transferred to the train waiting alongside, and 
about 10 a.m. on August 15 arrived at the main 
station, where they wore met by the mayor, thi‘ 
hospitality committee, and others. 'TIk^ council of the 
association met at 12 noon and th<^ g(ui(u*al me(d:ing at 
2 p.m., and the formal busin(‘ss was quickly got 
through. 

The details of the somewhat extensive programme 
were in an advanced state of preparation, the general 
plan and coordination of th(i whole having been under- 
taken by a central organising committee for South 
-Xfrica, the local details by the several reception com- 
mittees at the seven local centres to be visited. These 
local committees were subdivided into entertainment, 
hospitality, excursions, and finance subcommittees. 

Great assistance was rendered by Mr. Silva White, 
assistant secretary of the British Association, who 
arrived some weeks before the first inoeting and took 
over the general direction of, and responsibility for, 
the arrangements. He arranged for the services of 
four assistant secretaries, who were instructed as to 
the details to be carried out on certain sections of the 
programme allotted to them, an arrangc'UKint which 
was fully justified by the subsequent results. 

The formal business of the association comm(‘nced 
with the presidential address, which was delivered 
on the evening of August 15 in the City Hall, which 
had just been completed in time for the meeting. 
The work of the various sections began the following 
day, and occupied the mornings from Wednes 4 fiy. 
August 16, to Friday, August 18, half the sectional 
work being transacted at Cape Town and half at 
Johannesburg. 

In the afternoon of August 16 there was a large 
attendance the Governor’s garden party, and in, the 
evening the Mavor met the visitors at a reception in 
the City Hall. ' , . 
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A large number of papers wei'e read on the morn- 
ings of the two following days. As a special feature 
of the papers and presidential addresses was their 
bearing on wSouth African questions, exceptional 
interest was taken in the sectional proceedings. 

The following excursions were made on August 
17 (i) botanical excursion to the Kloof Nek; 
(2) visit to Groote Schuur for lady members of the 
British Association by invitation of the Loyal 
Women’s Guild of South x-^frica; (3) visit to the 
Central Electric Station of the Cape Town Corpor- 
ation. In the evening a lecture was given in the 

City Hall before a crowded audience on ** W. J. 

BurchelPs Discoveries in South Africa,” by Prof. 
E. B. Poulton, F.R.S. 

The^ afternoon of August 18 was devoted to 
excursions; and a reception was held by Sir David 
and Lady Gill at the Royal Observator}^. In the 

evening a lecture was given in the City Hall on 

Some Surface xA.ctions of Fluids ” by Mr. C. V. 
Boys, F.R.S. 

Saturday, Aug^ust ig, was devoted entirely to the 
following excursions :~(i) g-eological excursion ; 
(2) Wellington ; (3) De Beers Explosive Works ; 
(4) Houts Bay; (5) Groot Constantin and Tokai; 
(6) Robben Island ; (7) Stellenbosch ; (8) Admiralty 
Works at Simons Town and Marine Station at St. 
James; (g) Table Mountain vid Saddle Face; (lo) 
Table Mountain vid Wynberg; (ii) Table Mountain 
vid Kasteel Poort. 

Dr. W. Flint (librarian to the Houses of Parlia- 
ment), who accompanied the association throughout 
its entire journey, has undertaken to send Nature 
some account of ^ the Natal, Johannesburg, and 
Rhodesian proceedings. The following notes are 
from a letter just received, with the promise of a 
further instalment by the next mail. 

On the termination of the meeting in Cape Town 
the main body of the members of the association pro- 
ceeded to Durban in the Union Castle steamers Saxon 
and Durham Castle, The former steamer left the 
docks on Friday evening, ' August 18, and its 
passengers were debarred from taking part in the 
numerous Cape Town excursions whicli had been 
arranged for the Saturday. The Saxon passengers 
had, however, the advantage of brief visits to Port 
Elizabeth and East London, at each of which ports 
of call a few hours were spent, arid hospitality was 
tendered by the mayor and citizens. The Durham 
Castle proceeded direct to Durban, and, making a 
record passage, arrived a little in advance of the mail 
steamer. A party of some thirty persons elected to 
proceed to Durban overland in one of the trains pro- 
vided by the Cape Government, which was pro- 
ceedlnfj- to Durban to meet the steamers. A special 
geological excursion through the Hex River Pass on 
to the Karroo captured a few enthusiasts, who, under 
the guidance of Mr. A. W. Rogers, of the Cape Geo- 
logical Survey, spent a few days which proved to be 
of great interest. These members necessarily had to 
deprive themselves of the pleasure of the Natal section 
of the tour. The trip overland to Durban, which 
occupied four nights and three days, w^as unanimously 
voted a great success, and as several of the passengers 
are proceeding to England by Beira and the east 
coast, the opportunity of seeing the Karroo was much 
appreciated. 

The two days spent in Durban and the neighbour- 
hood were very fully occupied, the hospitable ideas 
of the mayor and his numerous helpers having pro- 
vided a very attractive programme. Tuesday morn- 
ing, August 22, was occupied in settling down and 
taking the bearings of the town, and early in the 
afternoon a public welcome was tendered by the 
mayor, Mr. Henwood, to which Prof. Darwin re- 
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spondi‘d. A garden party generously given by Sir 
Benjamin Greenacrc, for which very elaborate prepar- 
ations had been made, was partly spoiled by a heavy 
thunderstorm, but large numbers braved the down- 
pour and were rewarded by seeing a few of the glories 
of the Berea. 

Two lectures were given in Durban to very large 
audiences. Mr. Douglas W. Frcshfield discoursed on 
“ Mountains — the Highest Himalaya,” and Prof. 
W. A. Herdman on “ Alarine Biology.” 

The second day in Durban was occupied chiefly with 
excursions. Perhaps the first place was taken by the 
entertainment provided by the Hon. Marshall Camp- 
bell at the Mount Edgecombe Sugar Estate. The 
contrast afforded by a Z^ulu war dance and a demon- 
stration by Christian native girls was an object lesson 
which many were glad to have seen. 

The excursion to Umkomaas was. scarcely less 
enjoyed, the romantic subtropical scenery being a 
revelation to many of those who were privileged to be 
present. The botanists especially seemed to revel in 
the opportunity, the wealth of Strelitzias in their 
native habitat being particularly attractive. 

On Thursday morning, iVugust 24, the whole party 
left in four trains, to be known henceforth as A, B, 
C, and 1 ) trains, and arrived about mid-day in Maritz- 
burg. The journe}^ is one of the most attractive in 
South Africa, passing in its earlier^ stages through 
sugar, banana, and pine-apple plantations, and ascend- 
ing rapidly to the Botha Hill heights, from which 
views of singular extensiveness and beauty are 
obtained. On reaching Maritzburg admirably com- 
plete arrangements were found to have been made, 
and members found themselves welcomed with great 
cordiality by Mr. A. W. Kershaw, the Mayor, and a 
host of willing citizens who had thrown themselves 
with great zeal into their task. 

His Excellency Colonel Sir H. E. McCalliim held 
a garden party ’at Government House which was a 
very successful function, and in the evening the Town 
Hall w’as thronged when His Excellency and the 
Mayor gave addresses of w^elcome. ^ Colonel Bruce 
followed with a lecture on “ Sleeping Sickness ” 
which created great interest. 

On the following day there were visits to the 
Government experimental farm and the Government 
laboratory, but it is to be feared that these were some- 
what oversh.adowed by the Kafir dance and wedding 
which took place at Henley. The wedding was that 
of a young hereditary chief, and was preceded by the 
various dances and ceremonies customary on such an 
occasion. Never, probably, were so many photo- 
graphs taken on a single day in Natal. The cameras 
were legion, and some of the photographers were not 
content with less than two or three dozen of pictures. 

In the evening the young Natalian member of the 
official party, Mr. H. D. Ferrar, by special request, 
gave a lecture on “Antarctic, Regions,” he having 
been a member of the Discovery Antarctic Expedition. 

Both in Durban and Maritzburg all members of 
the association had free use of the municipal trams, 
and nothing was left undone to ensure the comfort 
and enjoyment of the visitors, who in their turn were 
loud in their praises of the reception accoi'ded. 

TWO REPORTS OF THE FRENCH 
GLACIER COMMISSION, 

A RECORD of observations on snowfall and 
avalanches undertaken by the Forestiy Depart- 
ment of Savoy during 1904 on the south-west flank of 
Mont Blanc is contained in a paper entitled “ Observ- 
ations sur I’Enneigement et sur les Chutes 
d^Avalanches,” issued by the Commission frangaise 
des Glaciers (Paris : Club Alpin frangais). The 
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2^aper is a continuation by M. Mougin of his report 
of June, 1903, and deals with the results obtained 
from the seven instruments placed at appointed 
stations betw'een the village of Houches and the 
^Aiguille du Gouter. Unfortunately, the snow-gauge 
placed on the Aiguille du Gouter was destroyed by a 
party of young students from Geneva who attempted 
the ascent of ^lont Blanc without guides in 1902. 
On the T^te-Rousse, again, the instrument was found 
completely empty; fortunately, however, the platform 
snow-recorder, placed on the glacier, enabled an esti- 
mate of the snowfall to be made. 

The general results derived from the records of 
these seven stations show that between 1000 metres 
and 3200 metres the snowfall increases with altitude, 
but the results are not altogether satisfactory. Thus 
the record at 2100 metres gives a fall equivalent to 
0-3194 mm. of water only, whereas the stations above 
and below show falls of 1.848 mm. and 0.491 mm. 
respectively. 

Even if the upper station is excessive, the station 
above at 2850 metres at the Pierre-Rondestill shows 
an increase, being 0.4461 mm. ; it is possible, there- 
fore, that the mouth of the instrument has become 
blocked by a film of verglas. With regard to the 
large fall recorded at 2550 metres, it is possible that 
here we have the altitude at which the greatest pre- 
cipitation takes place. The loss of the instrument at 
the summit of the Aiguille du Gouter is all the more to 
be regretted on this account, as it would undoubtedly 
have thrown light on this point, and it is to be hoped 
that the instrument may speedily be replaced 
The report gives a detailed description of the instru- 
ments used. These consisted of horizontal boards 
placed one metre above the ground, and also of 
Vallot*s snow-gauges of a modified design. 

Comparative experiments were made during the 
winter at Chamb^ry between the official rain-gauge, 
the Vallot tubes, and the snow-table. The results 
are expressed in tables and by curves. No useful 
comparisons could be made between the rain-gauge 
and the \ allot tubes, but the results obtained with the 
latter instrument are compared with those obtained 
with the snow-table, and are expressed both in depth 
of snow and amount of water melted. The small 
number of snowstorms during the winter of 1902--3 
was also unfavourable to any definite conclusion 
being arrived at; further experiments are required. 

The report ends with tables showing the snowfall 
and number of avalanches which fell in Savov during 
1902, also the damage done to forests, roads, and 
water-courses, and accidents to men and animals. 

x^nother report received from the Commission 
frangaise des Glaciers deals with the observations 
by M. Paul Girardin on the glaciers of Maurienne, 
vanoise, and Tarentaise during August and Septem- 
ber, 1903, and also with the glaciers of the massif of 
La \anois in 1903, by J. A. Favre (Extrait de 
Club Alpin frangais, vol. xxx., 1903) 
M. Girardin arrives at the conclusion that these 
glaciers are ^ retreating, the amount varying in 
dinerent glaciers and even in different lobes of the 
same glacier. The general law is, therefore, com- 
plicated by local .shade, &c. Retreat is most marked 
moraines are absent, while those 
covered thickly with debris are more stationarv% The 
ra e or retreat has, however, diminished during the 
last ten years. ^ 

the Vanoise we find the same 
,1 the Grands-Couloirs, Pelvoz, &c., 

are losing m thickness. In the case of the Pelvoz 
a new n^dial moraine has appeared owing to the 
' glacier marked on the map 

appeared^ <i'Aussois has completely dis- 
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INTE^A TIONAL METEOROLOGICAL 
CONFERENCE AT INNSBRUCK, 

Second and Third MeolingsA 

A mong the various points brought under notice, 
the president, Dr. Pern ter, staled that M, 
Violle wished that his proposals made to the meeting 
at Southport on the question of solar radiation should 
be discussed. After considerable deliberation, it was 
resolved that the principal observatories should be 
requested to make observations of solar and terrestrial 
radiation. Measurements should be made daily, those 
of solar radiation at iih. a.m. or from iih. a.iii. to 
ih. p.m., and those of terrestrial radiation at Joh. 
p.m. or from loh. p.m. to izh. p.m. The apparatus 
used should be exclusively Angstrom’s compensation 
actinometer. 

Upon the subject of excessive rainfall, Dr. Landa, 
of the k.k. hydrographisches Central-Bureau (Vienna), 
proposed (i) that meteorological offices .should be in- 
vited to inquire into the causes of origin of cases of 
excessively heavy rainfall over large areas, including 
those which have already occurred, and any that may 
occur in future, in the districts und(‘r their super- 
vision, and to publish the results of their investi- 
gations, and (2) that it should be recognised as useful 
to investigate the historical documents of various 
countries for particulars of abnormal meteorological 
occurrences, such as floods, droughts, very scvc‘n; 
winters, &c., and to classify and publish the results 
of their researches. 

The classification of meteorological stations, accord- 
ing to the nature of the work carried out, was reforn^d 
to the International Meteorological CominitliH*, as 
was also the definition of such phenomena as lioar- 
frost, silver-thaw, glazed frost, &c. 

On the important question of long seri<*s of homo- 
geneous observations, necos.sary for th(‘ study of 
.secular variation.s, the conference ntloph^d Dr. thdl- 
mann’s proposal that central tiKdeorologlcal offices 
should establish in tlu^ir rospcctiv(‘ organisations oju* 
or more secular stations, according to the extent of 
the country, and should carry on th(^ obs(‘rv«a lions as 
uniformly and continuously as possible*. At the .same 
time, the confiTonce t5xpn‘ssed th(‘ hofie that old 
series of observations might be critically discusst*d 
and published. 

On the proposal of M., Ras(inthal, the* confercncif 
requested General Rykatcheff^ to undertake, on th(^ 
part of the Central Physical Observatory, St. 
Petersburg, the })ublication of a summary of the 
results of observations made during the last exmtury. 
Dr. Hellmann was requested to assist in the prepar- 
ation of this useful work. 

Prof, von Bezold raised the question of the status 
of the conferences of directors, and of the Inter- 
national Meteorological Committee; ht; thought they 
should maintain an official character, so far as 
possible, and that the number of meetings should he 
as few as practicable. After considerable discussion, 
a proposal by Dr. Hellmann was adopU'd, viz. that 
the conference .should request the lnt(*rna(ional 
Meteorological Committee to draw up a standing 
^der relating to the International Meteorological 
Organisation, at the same lime taking noli* of the 
historical development of the committee. This rule, 
dealing with conferences of directors, th(‘. inter- 
national committee, and the subcommittees, should 
be submitted to the next conference of directors for 
di.scussion. 

M. Froc made a communication respecting the 
organisation of the meteorological service of the 

of opening meeting appeared in Nature of Septem 
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Chinese Maritime Customs. We have not yet received 
the protocol of the last meeting-, but we may state 
that it included reports of the various commissions. 

With regard to the Solar Commission appointed in 
1903, complete arrangements were made for bringing 
together all data necessary for the study of simul- 
taneous solar and terrestrial changes. Letters had 
been received from Prof, Hale and M. Deslandres 
placing their photospectroscopic results at the disposal 
of the commission. 


imER-NATlO^^kL UNION FOR COOPERATION 
IN SOLAR RESEARCH. 

last the importance of solar research is assert- 
ing itself, even in the minds of some who in 
the past have shown it scant favour. It is not a little 
remarkable that during last month two international 
bodies held meetings, both of them concerned with 
solar observations, the one, the Solar Commission, 
established in 1903, which met at Innsbruck, dealing 
with them in relation to the meteorological changes 
on the earth, the other, the Solar Union, established 
in 1904, which met at Oxford, dealing with the 
physics of the sun itself. There is thus fortunately 
a sharp-cut line between these two efforts to advance 
our knowledge, and we hope that both bodies will 
ultimately find out the best ways of doing this. .In 
a preliminary circular we read ' 

The number of international organisations having con- 
siderably increased lately, it is desirable that overlapping 
of the work of different organisation.s should be avoided 
as much as possible. As far as solar research is concerned, 
a committee on questions dealing with radiation and the 
connection of solar and terrestrial phenomena has been 
appointed by the International Meteorological Committee. 
It will probably be found advisable to omit for the present 
the investigation of the relation of the sun-spot cycle to 
meteorological phenomena from th(j programme of the 
union ; but the question of the solar constant being of 
fundamental importance must form from the beginning an 
essential portion of its work. The astronomical and 
ineteorological aspects of solar radiation are, however, very 
different, and th(‘rft is no reason to doubt that sonl(^ 
itrrangement can be made by which the efforts of the 
Meteorological Committee and those of the Union on Solar 
Research may be united. 

We have not yet received the oflidal protocols of the 
Oxford meeting, but some points may be referred to. 
The meeting was well attended, the following foreign 
men of science being present : — Prof. K, Angstrom, 
Acad. Sci. (Stockholm); Prof. A. Belopolski, Acad. 
Sci. (St. Petersburg) ; Fr. Circra, Ast, Soc, of France ; 
Cte. de la Baume Pluvinel, Ast. Soc. of France; Mr. 
H. Deslandres, Ast. Soc. of France; Prof. W. S. 
Eichelberger ; Mr. Fabry, Physical Soc. of France; 
Mr, G. E. Hale, Nat. Acad. Sci. (Washington); Mr. 
Hansky, Acad. Sci. (St. Petersburg); Mr. J. Janssen, 
Acad. Sci. (France); Prof. W. H. Julius, Acad. Sci. 
(Amsterdam); Prof. H. Kayser, German Physical 
Soc. ; Mr. Perot, Physical Soc. of France ; ProL E. 
Weiss, Internat. Assoc. Acad. ; Prof. Wolfer. 

^ Dr. Janssen was elected honorary president, and 
Sir Wm. Christie president, of the meeting. 

Among the many resolutions passed were the follow- 
ing, laying down the principles which should be 
followed in the proposed cooperation : — 

(1) Cooperation is desirable in the various branches of 
solar research such as visual and photographic observations 
of the solar surface, visual observations of prominences 
and observations of the solar atmosphere with spectrohelio- 
graphs of various types. 

(2) When an institution has collected and coordinated 
results from various spurces, members of the union shall 
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be requested to place their observations at the disposal of 
the said institution. 

(3) In the case of inve.stigations which have not yet been 
thus^ collected and coordinated, special committees specially 
nominated by the union shall be charged with the work of 
preparing and carrying out the needful cooperation. 

(4) It is proposed forthwith to organise such cooperation 
in two branches of research : — 

(a) The study of the spectra of sun-spots. 

_ (h) The study of the records, by means of the H and K 
light, of the phenomena of the solar atmosphere. 

(5) The committee lays special stress on the fact that, 
notwithstanding the obvious utility of cooperation in certain 
cases, individual initiative is the chief factor in a very large 
number. It is as much the duty of the union to encourage 
original researches as to promote cooperation, 

^ Much time was spent in discussing the constitu- 
tion -of the union, and several committees were 
appointed. There were most interesting discussions 
on solar radiation. Prof. Angstrom describing his 
instrument which has now been taken as the 
standard, and we may add that as this subject is also 
dealt with by the International Meteorological Com- 
mittee, Prof. Angstrom has been appointed chairman 
of the committees appointed by both organisations. 
The executive is to consist of a committee with Prof. 
.Schuster as chairman, and a “ computing bureau ’’ is 
suggested at Oxford in charge of Prof. Turner, which 
is to deal, if necessary, with classes of observations 
not already provided for. 

The next meeting Is to be held at Meudon in two 
years’ time. 


NOTES. 

We notice with much regret that Sir W*illiam Wharton, 
K.C.B., F.R.S., died at Cape Town on September 29 from 
enteric fever and pneumonia, at sixty-two years of ago. 

Wr regret to sfM‘, in the Aihenaeum, the announcement 
of the death, in his sixty-ninth year, of Dr. W. von Bezold, 
professor of physics and meteorology at the University of 
Berlin, and director of the German Meteorological Institute. 

Tiik death is announc(‘d of Dr. A. H. Japp, author of 
a lib' of Thor(‘{iu, sevcn'al works on natural history, and 
“ Darwin and Darwinism,” 

Tiik International- Congress on Tuberculosis was opened 
at Paris on Monday, October 2, by the President of the 
French Republic. Dr. Hdrard, the president of the 
congress, gave an address on international medical con- 
gresses, and the services which they have rendered in the 
struggle against consumption. Addresses were then given 
by the foreign delegates, and by M, Loubet. 

A Rkuter message from Gothenburg reports that a 
severe shock of earthquake was felt on September 26, 
1.30 p.m., at Lundby, in the island of Hisingen. Sub- 
terranean rumblings were heard, and the houses suddenly 
began to rock so violently that inner and outer walls were 
cracked. The disturbance lasted about a minute. 

News has been received from Samoa that a volcanic 
eruption occurred on the Samoan islands on the morning 
of August 21, The eruption was preceded by a violent 
earthquake shock, which destroyed a large number of 
buildings. During the eruption large masses of material 
were ejected, and for five days lava flowed over more 
than four miles of the surrounding country. 

It is officially reported that a case of cholera occurred 
in Berlin on September 23, the victim being a canal barge- 
man on one of the Berlin canal harbours. 
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The provisional programme for the session 1905-6 has 
now been published by the Royal Geographical Society. 
The first meeting will be held on November 6, when an 
ifitroductory address will be given by the president, Sir 
George T, Goldie, K.C.M.G., F.R.S. The paper for the 
evening will be “ Travels in the Mountains of Central 
Japan,” by the Rev. Walter Weston. On November 20 
the paper will be First Exploration of the Hoh-Lumba 
and Lobson Glaciers (Himalaya),” by Mrs. Fanny Bullock 
Workman ; on December 4, “ Exploration in the Abai 
Basin, Abyssinia,” by Mr. H. Weld Blundell; and on 
December 18, Exploration in New Guinea,” by Mr. 
C- G, Seligman. Other provisional arrangements include 
the following papers .-—Colonel Sir T. H. Holdich, 
K.,C.M.G., will deal with “Unexplored India”; Prof. 
J. W. Gregory, F.R.S., takes up “ The Economic Geo- 
graphy of Australia”; Baron Erland Nordenskjdld will 
lecture on Explorations in Bolivia and Peru ” ; and Prof. 
Alleyne Ireland on “The Philippine Islands.” Mr. G. F. 
Scott Elliot will read a paper on “The Geographical In- 
Huences of Water Plants in Chile,” and Mr. Laurence 
Gomme on * Maps of London.” In the research depart- 
ment, Sir Clements R. Markham, K.C.B., F.R.S., will 
lecture on the subject “ On the Next Great Arctic Dis- 
covery : the Beaufort Sea.” In this lecture Sir Clements 
Markham will advocate detailed investigation of the un- 
known region lying between Prince Patrick Island and the 
New Siberian Islands. 


distribution. Observations on columbium and lanlaluni, 
by Mr. E. F. Smith, and an inquiry into the pressure and 
rainfall conditions of the trades monsoon area, by Mr. 
W. L. Dallas, are the titles of other articles. 

The entomological collection of the natural history, 
branch of the British Museum will shortly be augmented 
by the collection of beetles bequeathed by the late Mr. 
Alexander Fry, which has been already deposited in lh(^ 
building. It is reported to be the finest collection of its. 
kind in the country, and although not especially rich irt 
types, contains an unrivalled series of weevils and longi- 
corns. The total number of species in the collection is 
reported to be about 72,000, represented by some 2oo,ooo> 
specimens, many of these species being new to (ho museum. 
The cabinet includes the collections made by the lat(‘ 
Mr. John Whitehead in Borneo and by Mr. W. Doh(‘rty 
in the Malay Archipelago generally. The b(.‘que.s(; also 
includes a number of valuable entomological books. It 
may be mentioned that the collection of domesticated 
animals in the north hall of the museum has been rcc{?ntly 
enriched by the gift of statuettewS of two famous rac<t- 
horses, namely, “Persimmon,” the property of His 
Majesty the King, and his son “ Zinfandel,” owned by 
Lord Howard de Walden; H.R.H. the Prince of Wales 
being the donor of the one and Lord Howard de Walden of 
the other. 


The Bureau of the Government Laboratories of the 
Interior h^s issued a Bulletin (No. 25) containing two 
articles by Mr. R. C. McGregor on birds from various 
isl^ds of the Philippine group. Several species are de- 
scribed as new, among the most interesting of which is 
perhaps a new owl of the genus Otus. Illustrations are 
given of the enormous nesting-mounds of the Philippine 
megapode and of the nests and eggs of three remarkable 
species of swifts from the archipelago. 

^ The contents of the Zoologist for September include an 
illustrated article by Mr. R. B. Lodge on birds nesting 
in Andalusia (in the course of which allusion is made to 
the devastation among the bird-fauna caused by the late 
drought), and the second instalment of the editor’s essay 
on extermination. Much interesting information will be 
found in the latter with regard to the destruction of 
animals caused in different parts of the world by floods 
drought, pestilence, &c. ’ 


Birds obtained from the islands lying between Kiusf 
and Formosa form the subject of an illustrated paper coti 
muhicated by Mr. M> Ogawa to vol. v., part iv., , 
Annotattoiies Zoologicae Japonenses. Coloured plates' ai 
given of a Garrulus, a woodpecker, and a heron of tf 
genus Nannoenus, described as new. Special interei 
attaches to the description, by Mr. H. Sauter, of a ribani 
like fish from the Sagami Sea regarded as indicating 
new genus and species (Ijimaia dofleini) of the small an 
p^liar family which the author considers to be typifie 
by. the Japanese and Indian Ateleopus, the new genu 
being characterised by the subterminal mouth and shoi 
ventral fins. 


The mutual affinities of the species of cray-fishes of the 
genus Cambarus forms the title of the only biological 

LmLIz American Philo- 

thit rhl Dr. A. E. Ortmann. finds 

that the commonly accepted division of the genus into five 

roups is not based on natural affinities, which has led to 
some erroneous conclusions with regard to geographical 
NO. 1875, VOL. 72] 


The fourth part of the thirty-third and the first part 
of the thirty-fourth volume of Gegenbaur’s Morfholo’- 
gisches Jahrhuch contain an exceedingly interesting and 
important article on the papillary ridges and grooves an 



Fig. 1.— Two examples of the plantar surface of the rip:ht hind-foot of the 
chimpanzee to exhibit, in a diagrammavic manner, the triradius ” 

After Schlaginhaufen. 


the sole of the foot in the Primates (inclusive of man), with 
especial, reference to their serial correspondence with thostf 
of the palm of the hand, which have already been fully 
worked out by Hepburn and other.s. The artitde, which is. 
by Dr, O. Schlaginhaufon, is far loo long to p(imiit of 
even a prdcis of its contents being given in this place, 
but it may be mentioned that the general arrangement 
of the papillary tuberosities is the sam(i on the sole as 
on , the palm. The most generally interesting fact 
brought out by the author’s investigations is that while 
m all the Old World Primates (inclusive of man) the 
ridges and grooves on the sole in the neighbourhood of 
the great toe, or poUex, are so arranged as to form a, 
triradiate system, termed the triradius, this feature is. 
totally wanting in the monkeys of the New World* We , 
have thus a new and deep-seated distinction betweien 
Catarhini ” and “ Platyrhini.” 
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Among thr* contents < 1' the latest parts of the Morpho- 
logischcs Jalirhitcli (vol. xxxiii., part iv., and vol. xxxiv., 
part i.) may be mentioned an article by Mr. E. Goppert 
on the brachial artery of the Australian spiny anteater 
(Echidna), with special reference to the arterial system in 
the fore-limb of mammals in general, and a second, by Dr. 
O. Grosser, on the existence of a distinct segmental 
arrangement in the superficial vascular system of the human 
chest. In the second of the two volumes Dr. E. Kiister 
describes the so-called tastfeder (sensory feathers) found at 
the base of the beak in owls and other birds, which arc 
shown to be provided with sensory corpuscles, and arc 
correlated by the author with the “ feelers ” or vibrissoe 
of mammals. 

All the articles in the two concluding parts (iii. and iv.) 
of vol. Ixxix. of the Zcitschrift fiir wisscnschafiliche 
Zoologie deal -with the anatomy and development of in- 
vertebrates. The minute structur*: of the eye receives the 
attention of two writers, Mr. H. Merton discussing the 
retina in nautilus and other dibranchiate cephjilopods, 
while Mr. M. Nowikoff describes the eye and frontal 
organs of the branchiopod crustaceans. The spermatozoa 
of the common intestinal round-worm (Ascaris) receive 
attention at the hands of Mr. L. Scheben, of Marbui-g, 
Mr. K. Thon treats of the excretory organs of the 
hydrachnid family Limnocharidse, while Mr. Stoffenbrink 
records the effects of special nutrition on the histological 
constituents of the fresh-water planarians. Finally, Mr. 
A. Zwack discusses the minute structure and mode of 
formation of the “ ephippium ” of the fresh-water flea 
(Daphnia), while Dr. E. Martini devotes himself to observ- 
ations on the amoeba-like Arcella. 

The latest number of V Anthropologic (vol. xvi., No. 3) 
contains a u.scful article on Paumotu fishing implements. 
The British Museum is singularly poor in specimens from 
these islands, and the “ Album ’’ of Edge-Partington and 
Heape only figures two or three fi.sh-hooks. In the present 
article a dozen hooks are figured and described ; the con- 
struction of the canoes and method of sewing the planks 
,are also illustrated. An article, on the musical instruments 
in French Congo is diminished in value by errors in the 
illustrations; the hamhnir on p. 289 Is reproduced from 
a sketch, and the artist has omitted the pins to which the 
strings are attached, making it appear that there is no 
means of altering the tension of the cords. 

The Department of Agriculture in Jamaica has been 
at considerable trouble to effect the improvement of home- 
grown tobacco, and if the experiments carried out at 
Hope Gardens may be taken as a criterion, there is a 
promising future for Sumatra wrapper-tobacco grown in 
the open and for Havana leaf, both shade-grown for 
wrapper and outside-grown for filling. 

The South Orkney Islands, lying about (loo miles south- 
east of, Cape Horn, were visited by members of the 
Scoltiiih National Antarctic Expedition voyaging in the 
ship Scotia in February, 1903. The collections of mos.scs 
and lichens obtained by Mr. R. N. R. Brown, the botanist 
of the expedition, are described in vol, xxiii,, part i., of 
the Transactions and Proceedings of the Botanical Society 
of Edinburgh, Mr. C. H. Wright has identified six mosses 
which are all Antarctic, except one previously known only 
from Tristan da Cunha. Dr. O. V. Darbishire has worked 
out the lichens and distinguishes twelve species, including 
one, Placodimn fruiiculosum, new to science. 

The explanation that plants have developed thorns to 
keep off the depredations of herbivorous animals does not 
lend itself to experimental investigation, as the develop- 
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nuiP.t would be nn exceedingly slow process. But the 
arguiiK'nl that thorns are mr'rely xerophytic structures is 
more ea.sily put to th(‘ test, and Dr, L. Cockayne describes 
in the New Pliytologist (April) his experiments with the 
Now Zealand shrub Discaria Toumatoii, known popularly 
as W’ild Irishman, which in ordinary circumstances is 
abundantly furnished with long pungent spines. The 
experiments consisted in removing plants, at the stage 
when spines were beginning to be formed, to a moist 
chamber, where they were grown, and there maintained the 
leafy spineless habit characteristic of seedlings. 

The investigations of Prof. G. Haberlandt on the sense- 
organs of plants, which are of great scientific interest, 
form a suitable subject for popular exposition, and an 
account by Mr. G. C. Nuttall appears in the ]\Ionthly 
Review (September). The main result of Prof. Haber- 
landt^s work was to show that where plants are sensitive 
to touch, at these points special adaptations of hairs or 
cells are found. The scnsitivone.ss of tendrils and of the 
specialised leaves of Drosera and Dionma is a matter of 
common knowledge, but the irritability of the stamens 
of such plants as Opuntia, the prickly pear, and Abutilon 
is loss g(‘nerally known. At certain spots the stamens 
of these plants are provided with papillm which enable 
them to perceive contact stimuli. The concluding argu- 
ment which is presented to the reader that plants are 
capable of experiencing sen.sations is by no means con- 
vincing. 

The German Meteorological Institute, of which the late 
Prof. V. Bezold was director, has published a second edition 
of its very useful “ Instructions for Taking and Reducing 
Meteorological Observations.” A great part of the work 
(as the title indicates) has been re-written and ro-arranged 
to bring it up to date as regards the improvements in 
methods and instruments that have taken place in recent 
years. The work is divided into two volumes, dealing (i) 
with the requirements of stations of the second and third 
order.s, and (2) with special observations and instruments ; 
the latter part contains valuable explanations of the prin- 
ciples and adjustments of Richard’s much used self-record- 
ing apparatus, of anemometers, sunshine recorders, and the 
nephoscope, all of which it is most essential that observers 
.should thoroughly understand, but which are not always 
to be found in existing instructions. The aim of the work 
is to instruct observers in all parts of the operations re- 
quired of them, from the choice of a suitable locality for a 
station, the erection of the instruments, and the method 
of taking observations, to the deduction of mean results, 
the most es.senlial portions being printed in larger type. 
The work will certainly fulfil the intention of its author; 
viz. to render lighter the labours of observers and to ensure 
accuracy in their observations and calculations. 

In the Memorie of the Royal Tastitutc of Lombardy 
(vol. XX.) Dr. Alessandri gives an account of the Regina 
Margherita Observatory at the summit of Monte Ro.sa, on 
the peak known as the Signalkuppe,” 4559 metres above 
sea-level. The station is under the control of the Central 
Meteorological Office at Rome, and it is intended (if 
possible) that observations should be made each year 
between July 15 and September 15. The difficulties 
encountered in the first year (1904) were so great that Dr. 
Alessandri states that the expedition can only be considered 
as a preliminary attempt, with the view of overcoming 
them in future years. The conveyance of instruments and 
materials from Alagna had partly to be done by mules and' 
partly by men, at a cost of 62 centesimi for each kilogram 
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(2.2 pounds’ weight), with the result that many of the 
instruments wore broken in transit. Owing to the intense 
cold, the clogging of the apparatus by hoar-frost and violent 
snowstorms, together with the intense electrification of the 
atmosphere, rendered regular observations almost impossible 
with the moans then available. The shade air-tempera- 
ture at the summit of Monte Rosa is practically always 
below freezing point ; the thermometers taken by Dr. 
Alessandri read to —20° C., but the extreme temperature 
often fell below that. The mean reading of the barometer 
during the summer of 1904 was 17- 1 inches; water there- 
fore boiled at about 85° C. The lightning conductors 
frequently appeared like steadily burning candles, and the 
observers experienced at times such unpleasant shocks that 
it became advisable to retire within the observatory. 

About twenty years ago Messrs. Michelson and Morley 
concluded from the results of their well known experiments 
that the ether in the neighbourhood of the earth is not at 
rest in space, but is carried along with the earth in its 
motion. Prof. Fitzgerald and Prof. Lorentz subsequently 
suggested that the experimental results of Michelson and 
Morley might also be explained by the dimensions of the 
apparatus being modified by its motion through the ether. 
In order to test this assumption, Messrs. E. W. Morley 
-and D. C. Miller {Proceedings Amer. Acad. Arts and 
Sciences, xli., No. 12) have repeated on a more elaborate 



scale the experiments of 1887, using two modified forms 
of apparatus. The sandstone of the earlier experiments 
was replaced in one form of apparatus by a structure of 
white pine, whilst in the final and more complete experi- 
ments a steel framework was used to support a system of 
pine rods. The figure shows the steel cross-framework 
adopted, with the trusses supporting the distance pieces 
and the mirror frames and telescopes in position. The 
entire apparatus weighed 1900 lb., and floated in mercury. 
As a result of the experiments, a nearly similar conclusion 
to that previously formed is arrived at. If the dimensions 
of the pine are changed, the change is of the same amount 
as with sandstone ; if the ether near the apparatus did 
not move with it, the difference in velocity is apparently 
less than 3-5 kilometres per second. 

The Journal of the Royal Sanitary Institute for 
September (xxvi., No. 8) contains an important paper by 
Prof. Woodhead on the water supply problem in rural 
districts, together with the discussion thereon. 

In the Century Illustrated Monthly Magazine for October 
Prof. Chittenden gives a popular account of his researches 
on the amount of nitrogenous food required to maintain 
'physiological equilibrium, which, should his results stand 
the test of time, will mean great economy in the future. 
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General Horace Porter writes a graphic account of the 
inv’'estigations which led to the Sfiarch for the body ||f 
Paul Jones and its ultimate recovery in the forgotten 
cemetery of Saint Louis, its identification, and removal t(» 
the Linited States. 

We have received the results of meleorologit'al observ- 
ations for 1900-2, and of rain, river, and (‘vaporaticui 
observations for 1901--2, made in New South Wales. The 
latter work contains valuable statistics of rainfall for 
each month for the years in question, and various returns 
for other periods, c.g. the mean annual rainfall at all 
stations with three and up to fourteen yi.'ars’ records from 
1889 to 1902 inclusive, and records for the whole, of 
Australia for individual years since 1840, In the velars 
1901-2 severe and almost unprecedented droughts were 
experienced. The average fall for the whole Oolony for 
thirty-two years (1871-1902) is 24,15 inches, but in 1901 
the amount was only 18.15 hiches, and in 1902 i4*f^9 inehes, 
the lowest average on record with the exception of that 
for the year 1888, when it was only 13-40 inches. Th(‘ 
effect on sheep grazing was disastrous; the number of 
sheep in the western division during seven years ending 
with 1901 dwindled from about 16 millions to 5 millions, 
representing a loss to the State of about 30 millions 
sterling. 

In the current issue of the Journal of the Franklin 
Institute the first instalment is published of an elaborate 
monograph on mica by Mr. G. W. Colles. The subject is 
dealt with chiefly from an industrial point of view, th(^ 
present, past, and probable future of mica mining being 
discussed. 

A SECOND edition of the second volume — dealing with 
the chemistry of manufacturing process(;s — of “ (’Intmistry 
for Engineers and Manufacturers,” by Mi^ssrs. Bertram 
Blount and A. G. Bloxam, has beim publislied by M<‘Hsrs, 
Charles GrilTm and Co., Ltd. 

Mr. Oscar Guttmann, 12 Mark Lane, London, K.C., 
intends to publish a fai'siniilfi reprodiu'lion of all ancient 
pictures and engravings dispi.Tsed in libraries nW over lh(* 
world referring to the invention, early nianufactun* ?U)<1 
c.xamination, and first use of gunpowder. It is to be a 
work of art, printed by h.and on tin* finest hand-inadi^ 
paper, with an imitation iiftfKMUh ctmtury ' binding, and 
limited to about three hundred numbered copies. 

We have received from Messrs. J. J. (irilTm and Sons, 
Ltd., 20-26 Sardinia Street, Lincoln’s Inn Fields, W,(k, 
their “ T ” list of thermometers and pyrom(‘t<‘rH for 
measuring temperatures between ~2oo° C. and 4000° C, 
The list is a fairly complete one, and comprises ordinary, 
technical, and standard thormomclers, a.s well as the 
principal forms of electrical resistance, thermoelectric, and 
optical pyrometers. 

Messrs. Piiilii’ Harris and Co., Ltd,, of Birmingham, 
have issu(‘d their diary intend(‘d for th(s us(‘ of, l<‘a<dtcrs 
and others during thti session A very com ph, fie 

calendar of the examinations to be held by the rhief public 
e.xamining bodies during the coming ediu'ational y(^'ir is 
provided, and there arc spaces for daily notes, gtmeral 
memoranda, addresses, and cash accounts. 

We have received from Messrs. Williams and Norgate a 
copy of a new work published by Herr IL A. I^udwig 
Degener, of Leipzig, entitled “ Wer ist’s? ” The volume 
is similar in its scope to ” Who’s Who,” and is (jditod 
! by Herr H. A. L. Degener. In addition to the particulars 
given of distinguished Germans, the book also includes 
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biographies of famous living Austrians, Frenchmen, 
Englishmen, and celebrities of other nntionaliti«‘S. The 
Englishmen noticed in the volume appear to be politicians 
:as a rule, and, so far as we have tested the book, the men 
-of science and of letters selected for inclusion are neither 
.'numerous nor particularly representative. 

We have received from Messrs. W. J. Brooks and 
Co,, Letchworth, Herts, a set of five templates, or curves, 
accurately cut in. celluloid, representing respectively the 
parabola, ellipse, hyperbola, cycloid, and cubical parabola. 
When such curves are required it seems better that a 
student should make them for himself, but failing this Mr. 
Brooks’s curves may prove useful in special cases. The 
jprice is is. each curve. 


OUR ASTRONOMICAL COLUMN. 

Further Results obtained by the French Eclipse 
E.kpeditions. — In No. 12 (September 18) of the Comptes 
^endus MM. Deslandrcs and Andoyer give brief summaries 
-of the results obtained by them on their respective e.Kp(‘di- 
tions to observe the recent total solar eclipse. 

M. Deslandres directed the Bureau de.s Longitudes mission 
.to Burgos, where the. actual duration of visible “ totality ” 
was curtailed by clouds to one minut(s which did not 
.include either the second or the third contacts. The pro- 
.posed photographing of the chromosphere spectrum was 
.therefore impossible. Photometric observations of the corona 
were obtained, and M. d’Azambuja was able to measure 
.the coronal radiation, obtaining figures which were 
.decidedly lower than those obtained by M. Charbonneau 
.in 1900. M. Kannapell obtained four photographs of the 
.corona polarised by reflection. M. Blum obtained two 
photographs of the corona through coloured scrc'cns so 
.arranged as to transmit only the gaseous radiation of the 
prominences. By comparing those with tho ordinary photo- 
. graphs it will, probably, b(^ possible to determine wh(‘lhcr 
or not the prominence's emit a more intense continuous 
spectrum than that emitted by the surrounding regions. 

At El-Arrouc|h, 32 km. from PhilippewiUe, M. Andoyer 
.simply attempted to obtain as many direct pholcjgraphs of 
.the phenomena as pos.sible. Ilis instrumental equipment 
consisted of a photographic objective of 14 cm. (5.()-inch) 
.aperture and 60 cm. (24-inch) focal length, mounted with 
two enlarging cameras which inc'reasc'd the diameter of 
^the image by three, and eight time.s respectively. 

AUogethcT forty “four plates were exposed, elevcm of them 
during totality. A negative exposed two minutc*s before 
•totality shows a reversed image, due to cvei--<‘xposure, and 
;a silhouette of the corona. 

Elements of Comet 1886 VUI. — From eighty-six ohserv- 
••ations of comet 1S86 viii., made by various obscrv('rs 
’between January 24 and May 20, 1887, Herr E. Fagerholm, 
*of Upsala, has calculated a set of elements for Ihci orbit of 
‘that object- These, as given below, appear in No. 4047 
•of the Astronomische Nachrichtoi , together with the details 
of the computation and of the planetary perturbations taken 
anto account: — 

T =s iS8'6 Nov, 28 44284+0*00267 (M.T. TLiiin). 

« = 31° 55' 34" 53±i8"-25 
a =2SS 13' i"-35± 4 ' 4 ! 
i = 85° 35’ i7''-3j± 3''’S4 
log =0’i7047i2+0*00002i4 

Tire Figure of the Sun.— In No. 2, vol. x.xii., of the. 
Asirophysical Journal, Mr. C. Lane Poor publishes the 
results of an investigation, carried out by him at the 
Columbia University Observatory, which seem to indicate 
a periodical variation in the figure of the sun agreeing in 
phase with the sun-spot curve. On measuring the 
equatorial and the polar diameters of the solar images on 
twenty-one plates taken by Mr. Rutherfurd in 1870,“^ 1871, 
and 1872, he found indications that during this period the 
equatorial diameter was first increasing and then decreasing 
with regard to the polar diameter. To check this result 
he ro-investigated the measures made by the German 
observers whilst adjusting, and determining the constants 
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of, their heliometers for the transits of Venus in 1874 and 
18S2. 'I'he 1873-5 results showed a progressive change 
similar to that indicated by the measures of the Ruthcr- 
fiird photographs taken in 1871-2, whilst the 1S80-3 helio- 
meter mea.sure.s confirmed the photographic results 
1870-1. another confirmation was found on measur- 

ing five .solar negatives taken at Northfield (Minn., U.S.^i..) 
during the years 1S93-4, the change in figure being the 
same as in 1871-2 and 1873-5. 

Plotting the differences between the polar and equatorial 
diameters in conjunction with the sun-spot curve, it is .seen 
that the two agree, not on^y in point of time, but also of 
intensity, tho excess of the equatorial diameter occurring 
at sun-spot maximum. 

From these results it appears that tho sun is usually 
an oblate spheroid, but at times of sun-spot minima the 

length of the polar axis increases in regard to that of the 

equatorial diameter, and the .solar figure becomes prolate. 

Mr. Lane Poor incidentally suggests that this variation 
of the solar figure may explain the anomalies in the 
motions of Mercury, \'onus, and Mars, 

Bibliography of HjVllf.y. — No. 14 of tho Bulletin o^ 

Bibliography Pamphlets, issued by The Boston Book 
Company, contains tho material for a bibliography of 

Dr. Edmond Halley, the second Astronomer Royal, and 
will be found a useful adjunct to any astronomical library. 
Reading through the numerous items, one is struck anew 
by the range* and number of Flalley’s writings. The 
pamphlet is .an extract from No. 4 (July), vol. iv., of the 
Bulletin of Bibliography published by The Boston Book 
Company, and costs 25 cent.s. 

Observations of Jupiter's .Satellites.— In No. 4045 of 
the Astronomhehr Nachrichten Profs. A. A. Nijland and 
J. van d. Biit publish th(i results obtained from a large 
number of. observations of Jupiter’s satellites. 

Those observations wore made with the 26 cm. Utrecht 
refractor during th(^ period June 30, 1904-February 17, 
1905, and in, the tabulated results the time of the eclipse, 
transit or occultation of the particular moon is given, 
together with the dilTerencu between these and the calcu- 
lated times. 

A Lost Double Star. — A remarkable chapter of 
coincidences is ri'cordod in ,No. 7, vol. xjii., of,, Popular 
Astronomy by Prof. Doolittle, of tho I'lower Observ- 
atory, U.S.A. In Sir John llerschers first catalogue of 
double stars, No. 165 was described as a 3" pair with 
a ])osition angle, of 330°, its position being given as 
R.A. = ioh, 2()-8m., d(‘c.=:H-i2° 32' (1825). In 1878 Prof. 
Burnham directed his attention to the pair, and recorded 
its position angle as 2o5°-3, and its distance as 2"-5q. 
Again in 1901 he observed the double with the 40-inch 
refractor, and obtained a measure agreeing with Herschel’s 
record; but in 1902 he could find no trace of the pair 
ob.served in the previous year, nor of the star measured 
by him in 1878. Observations made this year with the 
18-inch refractor of the Flower Observatory failed to reveal 
the double given by Herschel, but showed a very wide 
faint pair in the exact position given by him. 

Thinking that Prof. Burnham in 1901 might have con- 
fused the sign of the declination, Prof. Doolittle turned his 
telescope to the same R.A. in declination minus 12°, and 
there apparently found exactly the pair that was wanted. 
This seemed to have cleared up the mystery ; Prof. Burn- 
ham had in iqoi ob.served the wrong star. 

A letter from that observer showed, however, that this 
is not tho correct explanation. 

The truth is that Herschel made a mistaki* of exactly 
one hour in recording the right ascension of H. 165, and 
Prof. Burnham had, unwittingly, made precisely the same 
mistake in 1901. Thus the latest observation of lierschel’s 
No. 165 .shows its position to be R.A.=9h. 31m. 13s., 
dec, = -hi2° 25' (1880), and its position angle and distance, 
at the epoch 1905-38, were 333°* i and 2''*o4 respectively. 

In 1878 Prof. Burnham, obsf'rving in the position given 
by Herschel, saw a pair which was not identical with 
II. 165, and in the year 1902 was too faint for him to see. 
In iqoi, repeating Herschel’s mistake in the R.A., he 
observed the true H. 165, whilst in 1905 Prof, Doolittlo. 
found a similar pair to H. 165 in the same declination 
south and in the R.A. given in mistake by Herschel. 
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ri’PE-iriemA’c by telegraph .' 

of the most interesting papers read during the last 
session of the Institution of Electrical Engineers was 
that by Mr. Donald Murray on setting typo by telegraph. 
Strictly speaking, the title of the paper is something of a 
misnomer, as the apparatus described by Mr. Murray was 
constructed for type-writing rather than type-setting; but 
as the principle is equally applicable to the latter process, 
it is unnecessary to be too critical. This is specially the 
case as the instruments and method were originally de- 



Fig. 1. — Keyboard Perforator with cover removed. 

signed for the automatic telegraphic operation of linotype 
machiiles, ^ and it was only because commercial consider- 
ations indicated the greater importance of the solution of 
the problem of telegraphic type-writing that attention was 
more particularly devoted to this question. 

The problem which has to be solved is one of consider- 
able complexity, as will readily be realised when its 
essential characteristics are considered. A message handed 
m at the transmitting station has to be translated into a 
senes of signals which can be telegraphically transmitted 
over a single telegraph wire. These 
signals, on arriving at the receiving 
station, must actuate a receiving 
mechanism in such a manner that a 
particular set of signals produces a 
certain definite movement of the 
mechanism ; thus the signals corre- 
sponding to the letter “ a ” must cause 
the striking (or equivalent) of the type- 
writer key “ a,” the signals corre- 
sponding to a notification of the end 
of a line rnust cause the shifting of 
the type-writer carriage ready for a 
new line, and so on. Now^ it is obvious 
that the signals as they are transmitted 
over the telegraph wire can only differ 
from each other by virtue either of 
their time arrangement or their magni- 
tude. Each set of signals (correspond- 
ing to a letter) must be made up of 
one or more pulses of current, and one 
letter can only be distinguished from 
another, by virtue of the pulses for the 
one being different in magnitude from 
those for the other, by their follow- • 

1:^ one another at different intervals 
of time, or by their lasting for different periods of 
time; of course, also, a combination of anv two or of 
all three of these^ may be used. It is not' possible for 
the telegraphic signals to be differentiated in space 
unless more than one wire is used to connect the two 
stations. It is equally clear that the distinction between 
me signals in their final form is one of space, and this is 

By Dona’d Murray, {/mtmal 
of Bhctncal Engimers^ vol. xxxiv., pp. 555. 


so whether we consider the ultimate result, that is to say, 
the printed letter, or merely the alterations produced in 
the space relationship of the various parts of the printing 
mechanism 'which causes that mechanism instantaneously to 
print a particular letter, 'riius W(‘ may say that what a 
type-writing telegraph has to do is the following *it has 
to receive a message and translate it into a series of lime 
or magnitude signals, to transmit these signals electrically 
over a wire, and to re-translate them into a series of space 
signals. 

We have had occasion during recent years to describe! 

several systems of telegraphy which 

^ ^ aim at doing much the same thing as 

; the Murray telegraph attempts, and it 
is of interest to compare the trans- 
mission methods used in these. Thus 
in the telautograph (see NATtmK, vol. 
Ixiv. p. 107) the actual handwriting of 
the original message! is lransinill<‘cl and 
reproduced, and this is done by a com- 
bination of space and magnitude 
signals. Two wires an! used, and 
current pulses of varying magnitudes 
sent along them which reproduce at 
the r<!ce.iving end the motion of a pen 
at the transmitting station. Here the 
time element of the .signals has no 
efftict, and a lett(!r is reproduced 
equally if it be traced in one second 
or in one hour. In the Pollak-Virag 
system (see Nature, vol. Ikiv. p. 7) 
the ^ telegraphic signals produce tht! 
motion of a beam of light which re- 
cord.s in Roman letters the message 
transmitted. In this sy.stem the tel<‘- 
graphic signals differ from one another 'in their space 
relation and their duration. In the Murray system tlu‘ 
signals differ from one another in their lime relation. 

We have pointed out that the first proc('ss is the tran.s- 
lation of the message into a series of time signals, and 
for this purpose a time signal alphabet has to b<! chosen. 

I Though this may at first sight seem a matter (>f secondary 
j importance, it is in reality hardly too nnudi to stiy tlia't 
I upon the suitability of the alphabet seleclt'd will depend, 

1 more than upon anything els<‘, tlie chtinces of success 



NO. 1875, VOL. 72] 


Fig. Single-line Transmitter 


This fact has been thoroughly realised by 
Mr. Murray and others who have worked uj>on this 
problem, with the result that an alphabet has been finally 
devised which seems to possess in the greatest degree 
possible all the more important advantages. In it every 
letter or other signal which has to be transmitted is re- 
presented by a series of fiye time signals ; the alphabet is 
therefore an “ equal letter alphabet,” that is to say, each 
letter is composed of the same number of signal units (five 
in this ca.se). The average number of units per letter, , is, of 


October 5, 1905J 


NATURE 


569 


course, five ; in the Morse alphabet the average number is 
thirteen ; there is therefore an apparent advantage in time 
over the Morse code, but this may be more apparent than 
real, as the unequal length of the letters in the Morse 
code enables the shorter ones to be chosen for those letters 
occurring with the greatest frequency (such as E and T), 
so that the average number of units per message may be 


less than in an equal letter alphabet having a smaller 
average number of units per letter. Thus experience has 
shown that the actual average number of units per letter 
with the Morse code is only eight instead of thirteen. It 
must be remembered, also, that the Morse code is intended 
primarily for hand signalling, and consequently when time 
intervals are used the difference between any two which 
have to be distinguished manually or by oar must be fairly 
great. Thus the Morse dot consists of one unit, the Morse 
dash of three ; were two units used for the dash instead 
of throe, the distinction between the dash and dot would 
not be sufficiently marked. With machine telegraphy, on 
the other hand, there is no need to make such a great 
differentiation between the signals, as time intervals of 
one, two, three, and more units can all be distinguished, 
and in consequence it is possible to devise a shorter 
alphabet than the Morse code. It is not to be denied, 
however, that the use of a new alphabet is undoubtedly 
a disadvantage from the practical point of view, as it has 
to be learnt by the operators. This drawback is 
minimised by the fact that the operator does not print 
each signal separately as in operating a transmitting key ; 
but it is nevertheless desirable, if not essential, that he 
should be able to read the message when printed on the 
transmitting tape. 

To turn now to the apparatus used in the Murray 
system;, the first operation, as in all automatic telegraph 
systems, is to punch the message to be transmitted on a 
naner strip or tape.” This i.s done by means of a key-, 
board instrument of the ordinary type- writer form shown, 
with the cover removed, in Fig. i. On the tape will be 
noticed a double row of holes, which can be seen more 
distinctly in Fig. 4 ; the row of small holes serves 
only ^ to feed the tape forward, both in -this machine 
and in the transmitter; the larger holes are the signals 
punched in the tape. The actual perforator can be seen 
in front; it is worked by an electromagnet which 
punches the necessary holes on the forward stroke and 
moves the tape one letter space (five holes) forward on 
its back, stroke. On the right can be seen a lever which 
enables the tape to be pulled back letter by letter to make 
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corrcLtiun.s ; thc^sc are made by pumhing five holes, thus 
blotting out all the holes already punched, this signal (of 
five holes) leaving the receiving mechanism unaffected. 
It is thus possible to wipe out any part of the message 
incorrectly written on the tape, and so produce a tape 
which will give an absolutely correct message when tran.*;- 
mitted ; this is facilitated by the fact that the operator 
can see the tape as it is perforated, 
letter by letter. 'I'he speed at which 
this perforator can be worked is 
about 120 letters (twenty words) a 
minute. The transmission can be 
carried on five or six times as 
rapidly, so that five or six operators 
working at these perforators can 
produce enough tape to keep the 
transmission line full. 

The automatic transmitter is 
shown in Fig. 2, and diagram- 
matically in Fig. 3 (collector). The 
tape is fed forward in the usual way 
by the star-wheel 15, passing across 
the end of an upright rod i. This 
rod is pivoted as shown to the 
system of levers which oscillate 
about the centre 4, being kept in 
oscillation by the eccentric whe< 3 l 5, 
and making one oscillation for every 
unit on the tape. If this unit is a 
hole, the rod i enters this hole, the 
end 2 of the lever 2-9 is raised and 
the end 9 lowered, whereby the 
oscillation of the lever 3 brings the 
end 9 against the bar ii, thus push- 
ing the contact lever 13 against can- 
tact 18. Here it remains until the 
next oscillation, and if this is the 
same as before, due to a second 
hole in the tape, it is not disturbed. 
It will thus be seen that successive 
signals of the same kind (either successive holes or 
successive spaces) are transmitted, not as intermittent, 
but .as continuous signals. But if there follows a space 
in the tape the rod i cannot rise to its full height, 
the lever 2-9 is kept down at the end 2 and raised at 
the (md 9, which comes in consequence against the rod 
10 and forces the contact lever 13 over against contact 
19, thereby breaking the punching current and send- 
ing spacing current into the line;. The whole apparatus 
is driv(m by a phonic wheel motor in the usual way, the 
vibrating reed 23 sending currents alternately to the 
magnets 24 and 25, which keep the armature 36 in rota- 
tion. This is geared directly to the star-wheel 15, which 
has ten teeth, and is itself geared in the ratio of 10 : i 
to the eccentric wheel 5, so that the latter makes, 
as already stated, one revolution for every unit of the 
tape. 

Now let us follow the message to its arrival at the 



receiving station, where the signals are caused to produce 
a second perforated* tape, the exact duplicate of the first, 
by means of the mechanism grouped together in F.ig. 3 
under the title “distributor.” The tape is fed forward 
unit by unit by means of the spacing magnet . which 
operates the escapement 31, and holes are punched in the 
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Fig. 3.— General Diagram of Murray Automatic Printtig Telegraph Syetem. 
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tape by the punch 30, which is operated by the punching 
magnet. If the circuits of these two magnets are followed 
out it wdll be seen that both are controlled by the vibrating 
reed 34 in such a way that they operate alternately accord- 
ing as the reed is against contact 33 or 33, It will further 
be^ seen that the punching magnet is also controlled by the 
punching relay 27, the circuit being open in the position 
shown, and closed when the reed 41 is against contact 44, 
i.c. when punching current is coming through the main 
line and punching relay. It will be noticed at once that 
the distributor cannot work properly unless the tongue 41 
of the punching relay is in synchronism with the reed 34. 
To obtain this synchonism is the object of the governing 
relay 28, \vhich is operated by the line current. The 
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Fig. 5. — Murray Printer with Typewriter removed. 

tongue of this relay vibrates between the contacts 42 
and 43 ; when it is in contact with either the circuit of 
the vibrator • magnet is closed, but during its passage 
from one to the other this circuit is opened. If this 
occurs whilst the contact 40 is open it can obviously have 
no effect on the pscillations of the reed, but if it occurs 
whilst this contact is closed it has the effect of diminish- 


intermittent current impulses to the spacing magnet due* 
to the closing of contact 32. lane 3 shows tluj main 
line signals which, as pointed out in explaining the method 
in which the transmitter acts, are continuous and^ iKd 
intermittent. Line 4 shows the interruptions in the circuit 
of the vibrator magnet caus(‘d by the vibration of tluf 
reed of the governing relay which occurs at the beginning; 
and end of every signal in line 3. In line 5 are the actual 
current pulses in the vibrator magnet due to the closing, 
of contact 40. 'riiese. arc shown in step at the beginning, 
but gradually falling out of step, whereby, as will bo’ 
seen,'’ they are diminished by the interruptions shown ia 
line 4, and are thus automatically brought back into .step. 
The only remaining operation is to use the tape 45, 
(Fig. 3) to work either a type-writer or 
a type-setting machine. 'Fhc Murriiy 
printer with the typo-writer removed is- 
shown in Fig. 5, and diagrammatically 
in Fig. 3. It will not bo necessary to- 
describe it in detail ; the prin<‘ipl(‘ is. 
that of the (.rdinary lock and key. 'rtu*' 
tape is fed forward b'ttor by lethn' by 
nus'ins of the Ktar-wh(‘(‘l 4(') ; lln‘ n*- 
ciprocating shuttle. 47 carries a die- 
block, which allows the fiv(‘ rods 48. 
to pass through the perforations in the* 
tape when those are present. Accord- 
ing as one or more of these rods passi's. 
through the tapt‘, a particular set oT 
slot.s in the combs, 4c), attached to tht^ 
rods is brought into line, the corre- 
sponding lever 50 is pulled into the* 
channel thus formed, and the corre- 
sponding type-writer key is depressed. 

The. complete sot of Murray appar- 
atus is shown in Fig. 6. On the 
extreme right is the perforator, next to 
it on the left the automatic trans- 
mitter, then on the same table the distributor in front and 
the relays behind. The translator and type-wrihu* an* on 
the smail table at the left. We have only been able to give- 
a brief description of the must important features of llii.s 
very ingenious system ; theri‘ nni numerous points of 
detail which space do(‘s not permit us to describe, 'riio 
svstem has been on trial for .som<‘ time l>oth in thi.*-* 



,,Fig. 6. — Central View of a Set of Murray Apparatus. 


ing the duration of the current in the vibrator magnet. 
The reed 34 vibrates against two springs 36 and 37, so 
that its time of vibration is capable of great control by 
the magnitude of the current in the vibrating magnet. 
By setting it so that its natural speed is a little too 
high, it is possible by means of the controlling action of 
governing relay for perfect synchronism to be obtained. 
The action will^ perhaps be more readily understood by 
the diagram. Fig, 4. This shows a piece of the trans- 
mitting tape at the top punched with the signals for the 
word Paris.” In line i are shown the current im- 
gulses to the punching magnet due to the simultaneous 
closing of contacts 33 and 44, In line 2 are the regular 
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country and abroad, and has met with considerable sikt(‘.ss ; 
it is now in use on several h'nglish lin<‘s, Tlu're can 
be no^ question after the perusal of Mr, Murray \s paper 
that it possesses many advantages over it.s for(‘runners 
which should enable it to survive. It is stated that the 
automatic part of the apparatus can be run perfectly up 
to 200 words (i2oo letters). a minute, but that no type- 
writer will stand the strain of being run at this speed, a 
maximum of 120 words being all that is allowable. It is, 
however, obviously possible to run the automatic part at 
top speed if necessary, and use two type-writers at the 
receiving end in the same way as at the transmitting end, 

Maukice S01.OMOK, 
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THE PERCY SLADEX EXPEDITION IN HALS. 
SEALA RK. THE CHA GOS A RCHIPELAGO. 

UR arrival in Mauritius on Aucjust 5 complclfcl the 
^ first half of our cruise in H.AI.S, Scalarh, to«fethf‘r 
•with all our work directly connected with the C'hrigos 
Archipelago. This work may be divided under two heads, 
oceanography and biology. The former has been carried 
out mainly by Commander Boyle Somerville and his officers 
in view of the scientific objects of the expedition, but at 
the same time it is all of practical value for navigation 
in these waters. In many respects it has been of a 
singularly arduous nature ; surveys by camping parties and 
<leep soundings from the ship have been carried on simul- 
taneously, together with numerous observations on the 
tides, currents, sea temperatures, &c. To a considerable 
degree it and all the work has been hampered by the 
heavy weather, which, contrary to all expectation, we have 
experienced, winds from south to cast with heavy, con- 
fused seas, partially induced by the com- 
paratively shallow waters of the Chages 
Archipelago, and partially due to the current, 
which set in an easterly direction (against the 
wind) during the whole time we -were in the 
group. 

It is almost too soon to attempt to sum- 
marise any of the results of the cruise, but 
the soundings taken on our course from 
Ceylon to the Chagos and from the latter to 
Mauritius show that the archipelago is closely 
surrounded, both to the north and west, by 
the 2ooo-fathom line, and that there is at the 
present day no trace in the topography of 
the Indian Ocean of any former connection of 
the group with either the Maldives or the 
banks on the Seychelles-Mauritius line. The 
Chagos Archipelago appears, indeed, to stand 
by Itself, being built up on a plateau rising to 
a depth of 800 fathoms in an ocean of an 
average depth of 2300 fathoms. Previously 
there were no bottom soundings between I he 
banks and shoals of lh(‘ group, but now a 
large series (pjore than 100) have been run, 
showing depths of 400 fathoms to 800 fathoms 
between the individual banks ; from most of 
these a sample of the bottom has been 
obtained. 

Broadly speaking, the Chagos group may be 
said to consist of three atolls to the north 
{Salomon, Peros Banhos, and Blcnheini), the 
Great Chagos Bank in the centre (60 miles by 
()o miles), and to , the south two atolls, Diego 
Garcia and Egmont, besides certain submeu-ged 
banks both to the north and, south. Of these, 

H.M.S. Sealark has re-charted Salomon and 
parts of Peros . Banhos, while Cooper and I 
have in addition examined the southern atolls. 

Salomon was- very carefully . surveyed, our 
intention being to make a comparison between 
its condition at the present time and when 
Powell’s chart was made in 1837. The 
latter chart, howevey,; proved, to have been so carelessly 
drawn that any close comparison is, I fear, useless, 
but the new chart should be of groat value when it is 
possible to re-examino the atoll at some future date. 
Its section lines show that it arises in the last 400 fathoms 
by similar slopes to those of Funafuti, but it is a much 
simpler atoll, having only one passage, and more than half 
its reef crowned by land. Our numerous soundings and 
dredgings on its slopes leave no room for doubt but that 
; its present reef is extending outwards on every side on 
its own talus, in fact, that the steep found round it (and, 
.indeed, most atolls) is, in this instance, simply the slope 
at which coral and other remains from the reef above come 
to rest in the water. Its face was everywhere singularly 
barren ; Lithothamnion, Polytrema, and, of course, reef- 
corals were not obtained below 50 fathoms. Further out, 
at 250 fathoms and over, the bottom was smooth and 
barren ; the lead constantly failed to bring up any samples, 

' while the somewhat broken and dented, but almost empty, 
dredges gave the idea of bare rock with a little muddy 
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sand hvro and then*. Indeed, our evidence points to the 
impossibility c.f any upward growth being in progress 
belWL‘(‘n the diflerent C'hagos banks, and to the probability 
of c<jnsiderabl(* current being felt even at 500 fathoms. 

The reefs of the C'hagos are in no way peculiar save 
in their extraordinary paucity of animal life, to which I 
referred in my last letter. Green weed, too, of every 
sort is practically absent. However, this barrenness is 
amply c()mp(‘nsatecl for by the enormous quantity of nulli- 
poros (Uithothamnia, &c.), incrusting, massive, mammillated, 
columnar, and branching. The outgrowing seaward edges 
of the reefs are practically formed by their growths, and 
it is not too much to say that were it not for the 
abundance and large masses of these organisms there 
would be no atolls with surface reefs, &c., in the Chagos. 
The lagoon shoals of Eginont are covered by them, and 
alone reach the surface ; having once done so they die 
and become hollowed out in the centre, finally resembling 
miniature atolls. 
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Fig. 1.— Chart of the Chagos Archipelago. 

In such a large group the conditions of the encircling 
reefs against the lagoons naturally vary very consider- 
ably. In general their inner edges reach the surface, and 
in the more open atolls the lagoon slope to 10 fathoms 
dosidy resembles the seaward slope. The bottoms of the 
lagoons are bare, rock, hard sand or mud, with shoals 
arising precipitously here and there, built up by a few 
species of coral, but largely covered by Xenia and Sarco- 
phytum (as also are the only two submerged banks, Wight 
and Centurion, which we examined). Diego Garcia lagoon 
differs somewhat owing to its being almost completely 
surrounded by land. It has perhaps the most varied fauna 
in the group, and alone gives definite evidence of enlarging 
in every direction. Everywhere the land is entirely of coral 
origin. Diego Garcia shows, signs of a recent elevation 
of a few feet, the present single island having been formed 
by the joining up of a series of separate islets on an 
elongated reef. The kuli or barachois (large shallow lakes) 
of the same island^ owe their origin to the same elevation, 
though elsewhere in the group they are generally due to 



572 


NATURE 


[October 5, 1905 


the successive washing up of beaches from the sea, en- 
closing areas of the reef. On the whole, there is singularly 
little change since the survey in 1S37, and my impression 
is that Chagos has been for a long time an area of rest, 
and that the -present condition of its reefs is mainly duo 
to agencies still in action. 

We have now examined the marine fauna in Salomon, 
Peros Banhos, Diego Garcia, and Egmont, and I would 
again lay stress on its comparative paucity and lack of 
variety as compared with the Maldives, Fiji, or even 
Funafuti, though many of the forms are very common- 
In short, its general character is rather that of the 
temperate than of the tropical zone. 

The land fauna is largely dependent on the flora, and 
the latter, except on small isolated islets and selected 
positions, has been destroyed to allow of cocoanuts being 
planted. The shores are everywhere fringed with Scaevola 
koenigii and Tournefortia argentea, both covered with a 
climbing bean. Behind these there was originally a forest 
formed of immense mapon {Pisonia ettpidia) and takamaka 
{Calophyllum inophylhtm), with a few cocoanuts, Barring- 
tonia, banyans, and other smaller trees, and an under- 
growth largely consisting of immense Asplenium and other 


ferns and Psilctum, herbaceous dicotyledons being con- 
fined to the more open, dry, sandy, and stony parts; 
mangroves and Pandani are, curiously enough, not found. 
With the assistance of Dr. Simpson, we have collected the 
flora of each of the atolls, ' obtaining more than 600 speci- 
mens, about 140 species, of which probably only half are 
indigenous. 

Of mammals there are only rats and mice, but there are 
traditions of dugong as well. Of birds the cardinal, 
sparrow, and mina have" doubtless been introduced; 
noddies, frigates, and terns were breeding in enormous 
numbers on certain islands, though it was mid-winter; 
Ctab-Tplover^ cnrlew, whimbal, and a sandpiper were 
common, and in the iiorth-west monsoon buzzards, kites, 
and crows arc said to be regular visitants. The green 
Sind shell turtles {Chelone mydas and C. imhricata) abound, 
the former coming on shore to deposit its eggs at night 
and the latter in the daytime. The only other reptiles 
are a marsh tortoise, perhaps introduced from Madagascar 
^ and geckoes ; there are no Amphibia. There is only one 
Shell, and arachnids and myriapods are scanty * the 
tod Crustacea are similar to those of the Maldives, but 
the coco crab (Btrgus laiio) is also abundant. Mr, Bain- 
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brigge Fletcher has sorted the insects and finds about 
no species, most of which are probably indigenous; but 
the best season for the group would be in the ratlu'r hotter 
and damper north-west monsoon. On the whol(‘, the land 
fauna and flora is much what on(‘ would to get, 

regarding the Chagos as a group of purely oc(‘anii' islands. 

We expect to leave Mauritius toward tiie end of August 
for Cargados, Agalegas, and tin* submcrgtsd banks toward.s 
the Seychelles. Our cruise will bo largely a dredging one, 
but the examination of Agalegas should be interesting. 
Meanwhile, Cooper and I hope to see some of the reefs 
round Mauritius. 

J. Stanley Gardiner. 


IRON AND STEEL INSTITUTE. 

■pOR the first time the autumn meeting of the Iron and 
^ Steel Institute was this year held in SholTield. Ans^ 
elaborate programme of visits to works and social functions ^ 
was arranged, and no less than 1500 mtunbers and ladies 
were present, including members from all parts of the 
world. The opening meeting was held at the new 
; university on September 2t> under the presidency of Mr. . 

R. A. TIadfield. Addresses of welcome 
were delivered by the Lord Mayor, the 
Master (hitler, the Vice-Chancellor of 
thc‘ CnivcTsily, Colonel Hughes 
(chairman of the reception cotn- 
mitte(‘), aiyl by the president of the 
Sheflhdd I'rades and Labour CUaindl 
on behalf of the working men. Mr. 
Had field, in rejily, thanked the recep- 
tion committ(‘(^ for the aclinirabl(‘ 
work it had clone, and gave an 
intrusting historical review of the 
Sheniekl st(‘el trade. Incidentally, he 
mention(‘cl that the imnnbership tif the 
Iron and Steel Institute had now risen 
to 2200. After the reading of the 
niinut(*s of the last inet^ting by tin* 
seend'ary, Mr. Bennett H. Hrougli, 
and the transaction of other routine 
business, the pap(*rs suhnulted wen‘ 
read and discussed. In the first paper 
taken JVof. J. O. Arnold descrilied 
the departuumi of iron and slctfi 
iiK^talhirgy at the Univm'sity of 
Shefiaficl. 'Plu* main object borne in 
mind in d(‘signing the laboratory was 
th(! (U'cclion on a manufacturing scale 
tif plant produeing steel by the 
crucible, Bessimier, and S’ii*m<ms 
processes. 

Prof. J. O. Arnold and Mr. A. 

M ('William next contributed an 
important paper on the thermal trans- 
formations of carbon stexfis. h'or the 
research thrive steeds w(n*i! selected, 
saturated with 0.89 per cent, of carbon, unsaturated 
with 0.21 per cent, of carbon, and supt'rsaturatt^d 
with 1-78 per cent, of carbon. In the case of the un- 
saturated steel, the authors find that above Ar3 (8io® C.) 
the ferrite and hardenite are in mutual solution as a 
homogeneous mass. The Ar3 ('hange is accompanied by 
a segregation of the two ('onslitiKmls, whi('h, if the cool- 
ing b(^ slow, is probably completed in the. Beta range of 
temperatun‘. After a fairly rapid cooling from 950*^ 
the 0-21 per cent, carbon stetd wh(fn ciiKsadn^d at 730® i\ 
mici'ographicnlly nigislc^red a segregjition of ferrile so far 
advanced as strongly to sugg(‘st I hat such segn^gation must 
have begun at Ar3 and not at Arz. In other words, 
hai’denito is insoluble in ferrite in both the Beta and Alpha 
ranges of temperutun^. It however still ndains its identity 
as hardenite whilst falling through, say, 30® (L or , 40® C. 
of temperature in the Alpha range, namely, from the end 
of Ar 2^ at about 720® C. to the beginning of Ar 1 at about 
680° C., at which latter temperature it begins to de- 
compose into pearli^. The heating transformations of 
this .steely arc substantially as folhjvvs : — At Ac x (about 
710® C.) in tlm Alpha range the pearlite begins to oho-hge 
into hardenite, hence the carbide is soluble in the 



Fig. 2.— Lithothamnia on the Seaward Reef of Salomon Atoll, Chagos Archipelago 
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Alpha range. The change to hardenite is somewhat 
advanced when Ac i merges into Ac 2 at about 720° C. 
owing to these points always overlapping in the heating 
curve. The hardenite areas probably remain unchanged on 
the sites previously occupied by the pearlite until the Gamma 
range Ac 3 is reached (at about Sio° C.), when the hardenite 
and ferrite dissolve into each other, forming a homogeneous 
molecular mixture. In a saturated steel there is, on 
heating, a single absorption of heat at the change point 
Ac I, 2, 3, the amplitude of which ranges from about 
710° C, to 730° C. This change marks the transformation 
of the whole mass from pearlite into hardenite. On cool- 
ing, there is a very considerable evolution of heat at the 
single point Ar i, 2, 3, the amplitude of which ranges from 
about 690® C. to 660*^ C. This recalescence marks the 
ti'ansformation of hardenite into pearlite. The particular 
phase of pearlite obtained depends upon the rate of cool- 
ing from 660° C. to atmospheric temperature. The 
emulsified phase is produced by very rapid cooling, noinnal 
pearlite by ordinary cooling, and laminated pearlite by 
very slow cooling. Pearlite, in which the carbide is 
emulsified or “ sorbitic, ” may also be produced by temper- 
ing hardenite. The micrographic and thermal transform- 
ations of a supersaturated steel arc as follows : — ^At 
Ac I, 2, 3 the sectional ground mass of pearlite changes to 
hardenite, the cementite slowly segregates into larger 
masses until a temperature of about 900® C. is reached, 
then the cementite and hardenite dissolve one into the 
other, and a homogeneous mass of hardenite and cementite 
is obtained. On cooling, at about 900° C. the cementite falls 
out with a faint evolution of heat, and is completely segre- 
gated long before the point Ar i, 2, 3 is reached, hence 
the micrographic transformations of cementite and 
hardenite are quite unconnected with the three thermal 
critical points or any of them, and are due entirely to the 
influence of temperature. 

' Mr. A. W. Richards and Mr. J. E. Stead, F.R.S., read 
a paper on overheated st<;cl, describing experiments supple- 
menting their previous work on the subject, and showing 
that re-heating overheated good steel can be relied upon 
to^ restore good properties to brittle material. .Steel 
initially bad, brittle, and dangerous owing to irn‘gularity 
I in the distribution of the elements cannot, however, be 
made good by any kind of heat treatment. 

Mr. L. Guillet (Paris) contributed a paper on the special 
steels used for motor-car construction in Fninco. Steels 
with low percentages of carbon and nickel are used for 
parts which require case hardening and quenching, Sh^els 
with medium percentages of carbon and low percentages 
of nickel are used after quenching and re-heating for a 
large number of parts. Steels low’ in carbon and high in 
.nickel are used for valves. Chromium stt‘el.s with high 
,.^arbon and low chromium are used for bearings. Silicon 
Iteels are used for springs and for gearing. Nickel 
.chromium steels are used for numerous parts requiring 
resistance to shock. 

Mr,. Guillet also submitted an exhaustive paper on the 
use of vanadium in metallurgy. Vanadium improvels the 
properties of alloys. In normal steel it increases the 
tensile strength and elastic limit, and in quenched steel 
it acts in the same way without increasing the brittleness. 
Vanadium is certainly the element which, together with 
carbon, acts with the greatest intensity in improving alloys 
of iron. 

j. The paper read by Mr. B. Talbot (Middlesbrough) on 
j’Segregation in steel ingots was one of great interest, as, 
although attention has been directed to the effects of 
■segregation, little has been published as to means of 
lessening the amount of such segregation. The author’s 
'investigations, in which parallel tests have been made on 
.ingots from the same heat with and without the addition 
;Of a ^ small amount of aluminium, are of special value. 
'The ingots were obtained from both acid and basic open- 
hearth furnaces, and were 5 feet. 6 inches in height, the 
drillings for analysis being taken over the whole surface 
of the divided ingot. When no aluminium was added 
excessive segregation down the central line of the ingot 
occurred from 6 inches from’ the top to about half way down 
the ingot. Sulphur is the element tj;iat tends to segregate 
I most, phosphorus next, then carbon, and finally manganese. 
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With the use of aluminium, a billet of much more regular 
composition is obtained. 

Mr. Douglas Upton (Jarrow) described an ingenious 
mechanical device for handling steel bars during , the 
process of manufacture. 

Mr. L. Dumas (Paris') read a lengthy paper on the 
reversible and irreversible transformations of nickel steel. 
'I'he starting point of the investigation was Prof. John 
Hopkinson’s well known e.xperiment in 18S9. Nickel, 
manganese and carbon, introduced into a steel, the author 
finds, determine alike the appearance of the same pheno- 
menon, irreversible transformation, which is the more 
intense the higher the proportions in which they are 
present. They must also be in solution, a state which is 
often, as regards carbon, impossible of attainment without 
the aid of chromium. The nickel steels which have not 
undergone transformation, although too costly to be of 
industrial use, are of great interest as showing the result 
of adding nickel to steel. The homogeneity is increased, 
and the proportion of / 3 -iron intensified. 

Mr. G. B. Waterhouse (New York) submitted a paper 
giving the results of the investigation of a series of steels 
of constant nickel with varying carbon percentages. The 
results showed that nickel raises the tenacity without 
materially lowering the ductility. Annealing lowers the 
tenacity without greatly raising the ductility. Nickel 
lowers the transformation points Ar3,2 and An about 
20° for every i per cent, of nickel. 

Captain H. G. Howorth, R.A., contributed a paper on 
the presence of greenish coloured markings in the fractured 
surfaces of test-pieces. The attention of the Ordnance 
Committee was directed to defects of this kind in test- 
pieces from tubes for guns, and the object of the paper 
was to ascertain to what extent the presence of such 
defects should weigh in accepting or rejecting the forgings 
for this purpose. The flaws appear to be due to slag, and 
in any forging subject to violent alternating stresses these 
flaws in prolongation may easily develop into cracks. 
Interesting contributions to the discussion wore rnadt* by 
General O’Callaghan, presid(‘nt of the Ordnance Com- 
mittee, and by General .Sir J. Wolfe Murray, Master-general 
of the Ordnance. 

Mr. Thomas Andrews, F.R.S., contributed a paper on 
the wear of steel rails on bridges. He received from a 
railway comp{my the fractured portions of an acid Bessemer 
steel rail which had broken in main line service after 
eleven y(,‘ars and five months’ service on a bridge. It had 
borne 148,000,000 tons of passing traflic, and had lost 
0,69 Ib. per yard per annum in weight. One of the chief 
causes of the fractuic has b(tcn the defective S{‘gregated 
chemical composition of the rail. The percentages of ' 
combined carbon and manganese, found in the top of the 
rail head and in the bottom flange, were in c'xcess of what 
should obtain in good rail steel. The chemical composition 
Hva.s an undesirable one, and such as is liable to lead to 
brittleness and sudden fracture in rail service. The high- 
power microscopic examinations confirmed the results 
arrived at by the chemical analyses and physical tests, and 
they dfmionstrated the non-uniformity of the physical and 
crystalline .structure of the rail. The microscopic oitamin- 
ations have also shown the undesirability of employing 
rails having too high a percentage of combined carbon 
and manganese, and they have indicated that great* care 
should be exercised in the thermal treatment of rails, from 
the ingot to the finished rail, in order to obtain a suitable 
microcrystaUine structure resulting in a good durable rail. 

The existence of troostito can no longer be questioned, 
but opinions as to its nature are divided. Dr. C. 
Benedicks (Upsala), in a paper on the subject, expressed 
the view that troostito is a pearlite with ultra-micro- 
scopically small particles of cementite. In all probability 
troostite^ is formed by a transformation in situ of 
martensite. 

Prof. E. D, Campbell (Michigan University) contributed 
a paper on the occurrence of copper, cobalt, and nickel in 
American pig-irons. The percentages varied in the speci- 
mens analysed from o.oii to 0-039 of copper, from a 
trace to 0.048 of cobalt, and from a trace to 0-072 of 
nickel. The only two irons containing .any considerable 
amount of cobalt and nickel possess valuable properties ** 
for car-wheel castings. 
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ELECTRONS AND MATTER. 

*^HE inaugural address on Electronen en Materie,” 
delivered by Prof. C. H. Wind upon taking the 
chair of mathematical physics and theoretical mechanics 
a^c the University of Utrecht on February 20 of this year, 
has lately been published (Leyden : A, W. Sijthoff). 
Beginning with a brief account of the gradual development 
of the conception of electrons, mainly through the works of 
H. A. Lorentz, and of its sudden corroboration after the 
discoveries made by Zeeman and Rdntgen, the address 
goes on with an exposition of the notions of ether, electric 
displacement, electrons, and magnetic foyce in their pre- 
sent form, and traces the way to the idea of an electro- 
magnetic mass of the electrons. 

The measurements made by Kauffmann, though showing 
that these particles of matter probably do not possess 
any mass besides this electromagnetic one, of course do 
not prove that the same should be the case with all other 
particles of matter in our universe, as W’ien had suggested. 
Yet they make this suggestion — the basis of what the 
author calls an electron theory a outrance — to some extent 
a^ plausible one. Several of the brilliant and fascinating 
views which this ultimate theory opens having been ex- 
pounded by Mr. Balfour in his presidential address at the 
Cambridge meeting of the British Association, the present 
author directs attention to those concerning the structure 
of atoms, mechanism of radiation, and origin of chemical 
differences. He also enters into some more details, and, 
assuming for a while that an atom of hydrogen consists 
of a single positive and a single negative electron, calcu- 
lates that in this system the two components would be 
separated by a distance perhaps 100,000 times greater 
than the diameter of the largest of them, and that there 
must be stored up in the atoms constituting one gram 
of hydrogen an amount of energy equivalent to that re- 
quir^ by a mail steamer to cross the Atlantic ten times, 
Poincard has raised several serious objections against 
« the theory. Some of these relate to the tetnperaic electron 
theory only, and lose their weight as soon as the ultimate 
theory is adopted. To take an example. Poincar^ does 
not feel satisfied with the changes of length in solid bodies 
owing to their motion through ether, as suggested by 
Lorentz and by Fitzgerald in order to explain the result 
of Michelson’s experiments. Lorentz himself, however, 
has already shown that this hypothesis, though appearing 
rather bold at first sight, becomes plausible as soon as 
■ molecular forces and masses are supposed to be in the 
.same way as electromagnetic ones affected by a translation 
, through ether ; and it is clear that this supposition is 
involved in that of all matter consisting of electrons, which 
therefore at once clears the way. 

The second category of objections, those arising from 
the dependency of electromagnetic mass upon velocity and 
direction of motion, from so many instances of unequal 
action and reaction, from the violation even of the law 
of inertia, whenever electrons move with a higher speed 
than light, are, on the other hand, most serious in the 
light of the ultimate electron hypothesis, whereas the 
temperate theory has a way left open to dispose of them. 
The latter theory, indeed, does not deny the existence of 
matter apart from^ electrons and considers electromagnetic 
mass as something se'ondary. By assuming as con- 
stituents of ether hidden matter, obeying the classical 
principles just as well as ordinary or coarse matter, this 
theory will be able to account for every apparent deviation 
from the principles which by mathematical reasoning 
should be deducted as occurring in coarse matter. 

But if by progress of experiment and theory the electron 
hypothesis in its ultimate form should continue to gain 
ground, if it should finally prove unavoidable to accept 
the view that matter consists entirely of electrons, then 
mass , and momentum would cease to be what thev are 
now m. our ideas, quantities strictly invariable. There is 
involve a serious change of 
For predilection and 
. j science has for centuries been aim- 

af^ physical universe in terms onlv 

1^”*^ motion were based chiefly — though half 
of mass and. momentum being 
invariable elements of nature, images or pictures of ih^ 
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variable elements of reality itself. Now this idea, so 
fundamental to our whole mechanical conception of nature, 
would shrink into an illusion in the light of the nf‘\v 
theory. Of course, there would be a great advantage' also. 
Whereas it s(iems now almost hopeless to involve electr<v 
magnctic phenonifjna in a ch'.scription in terms only of 
matter and motion, the unity desired in our pictun* of tluf 
phy.sical world would then bo soi'un'cl by putting it in 
terms cf electrons and motion. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

We learn from Science that an anonymous gift has been 
made to the Lebanon Valley College, Annvi-lle, Pa., of a 
hall of science to cost 16,000/. 

Mr. F. R. B. Watson has been appointed assistant 
lecturer and demonstrator in (engineering at th(j Merchant 
Venturers’ Technical College, Bristol. 

A Reuter message, from New York staters that th<r 
American Gcaieral Education l^oard has n‘(‘eived from Mr. 
John Rockefeller cheques to thci amount of 2,000,000/., in 
pursuance of his promise last June to giv<! that amount in 
cash or securities for the (mdowiiu-mt of higher education. 

A PRIZE of 50/. out of (he Cordon-Wigan fund will lut 
awarded at the end of the; Easter term, iqo(), for a res(‘arch 
in chemistry, of sufficiJ'nt merit, carried out in th(^ Uni- 
versity of Cambridge. The rejsearch may be in any branch 
of chemistry. The dis.s(‘rtation, with the details of tin;- 
research, must be sent to the profc*ssor of chemistry not 
later than the; division of the East(*r term, 1906. 

The year-book of the faculty of engineering of lh(^ 
University of Liverpool (1905-6) shows that the cours(‘s 
of study are so arrangc'd as to afford a general scientific 
training for those inltmding to become engineers. 'Phe 
honours course affords opportunities for specialisation in u 
selected branch of the protession. The univ(n*sity training, 
which extends over three yc^ars, is picHininary to or sup- 
plementary of pupilage; under an engineer or ai>]>n‘nti('(‘- 
ship with an engineering lirm. 

It is announced in Science that th(‘ University of 
P(.*nnsylvania will recenve 12,000/. from the estate* of th(‘ 
late; Prof. Ma.xw(‘ll Sommervilh*, who h<‘ld a chair 
archa*ology in the university. Pr(‘Kid(fu(: 'Phwing, of 
Western Reserve Univ(‘rsity, we l<*aru from th<; samtf 
.source, has announc(;d that Mr. Andnnv Carm^gie has 
given 5000/. towards the esiahiishment of a fund of 
20,000/. for iho endowmc'nt of a chair of political (*(onum\' 
at Western Reserve* UnivcM'sity, to hear tin; name; of (ho 
late .S'<‘natur Banna. 


luE hngincennif and Miniiiff Jouniaf pul)lish(;s llu' 
presidential address didivered hy Mr. 1 ^'. W. McNair l»cforo 
the Society for the Ih-omolion (if Engine<*ring I*:(Iucati<m, in 
which h(‘ shows that the, American mining schools hav(» 
amply^ provijd the n(H*(‘.ssity for th(*ir (;xi.sl(‘nt‘(‘. Fronr 
statistics of the .six largest 'mining schools in Ani<*rica, Ik; 
shows that the ratio^ of graduation to enrolment is in- 
creasing, that then; is an (mormons pcrcimtage increase 
in students enrolled, and that the; mining school product 
IS gradually^ taking the plan* of the soaiWed practical 
man. Dividing the twelve y(;ars avjiilable for comparison 
into three periods of four years, it is shown that thcr 
schools under con.sideration gradual (;d one man to 13.6 
million tons of the total mineral production during the 
nrst period, one to 10-2 millions in the second period an(f 
one to 9.4 millions in the last period. 

In connc'ction with tin* department of geography of tlu.*- 
Umversity^ of Cambridge, special publii; Ic‘ctures will be 
delivered in the Michaelmas t(‘rm by .Sir C'I(;inents R. 

K.C.B., K.R.S., and Sir Archibald Geikic, 
Ihe following ('ours(*s, which arc; open to all 
students, whether members of the univensity or not, 
have also been arranged A general course in g(‘ographv 
(with practical work) will be given by Mr. H. Vule Old- 
ham ,• courses on the g(*ography of Europe, on the prin- 
u- geography, and on the history of 

geographical discovery will also bo given by Mr. Oldham.. 

u't 'vill lecture twice weekly pm 

geomorphology; Dr. A. C. Haddon, F.R.S., will give 
courses on ethnology and on anthropogcography ; and Mr. 
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A. R. Hinks will lecture on Geographical surveying (with 
field work). The duties of the board of geographical 
studies, which is responsible for the general administration 
of the department, include the promotion of geographical 
study and research within the university, the provision of 
instruction in the several branches of geographical science, 
the administration of the geographical education fund, and 
the publication of schedules defining the range of the 
geographical examinations for degrees and diplomas of the 
university in geography. 

The development and strengthening of the relation which 
the work of technical institutes and evening classes bears 
to the practice and commercial aspects of our industries 
are undoubtedly necessary parts of further industrial 
progress. For this reason we welcome a recent circular 
issued by the Board of Education to the inspectors of 
these educational institutions. The Board recognises the 
existence of a great variety in the character and amount 
of the cooperation between employers of labour on the 
One hand and the managers of technical institutions and 
evening schools on the other, and in its circular gives a 
short account of a few typical examples with a view of 
showing inspectors and others the kind of work ^ which 
can be done with advantage in this direction. It is true 
that the details of such cooperation must vary from place 
to place in accordance with the special requirements of 
each important industry, but unless it exists in one form 
or another full advantage will not be derived from our 
expenditure on technical education. The circular proceeds 
to give a helpful resiimd of what has been done to 
encourage artisans in their studies by means of the pay- 
ment of fees and the award of prizes, by increases of 
wages, by allowances of time for attendance at classes, 
and by providing opportunities for higher instruction. The 
circular may be commended to all employers of labour who 
desire that the workmen of this country may be put into 
the way of competing on equal terms with those of other 
countries. 

On Friday last Lord Rosebery, as Chancellor of the 
' University of London, opened the Goldsmiths’ College at 
New Cross, formerly the Goldsmiths’ Institute. The de- 
velopment of Polytechnics under the London County Council 
led the Goldsmiths’ Company to reconsider the constitution 
of the institute, which had been carried on by the company 
since i888; and last year the buildings were presented by 
the company to the University of London, with an un- 
occupied adjoining site of four , and a half acres, and an 
(tndowment of 5000/. a year for five years. An additional 
sum of 5000Z. was given by the company lb enable the 
university to carry on evening classes during 1004-5, in 
cooperation with the London County Council. Under the 
new scheme the institution has become the Goldsmiths’ 
College, University of London, and its functions are chiefly 
' those of a day training college for elementary teachers. 

■ These students will take the ordinary two years’ course 
'provided by the regulations of the Board of Education, and 
will not prepare for a university degree ; but the evening 
class work in science and engineering will still lead up to 
university degrees. In the course of his remarks at the 
opening ceremony, Lord Rosebery said: — “The University 
of London is spreading itself .over the metropolis. It is 
not too much to say that, thou^ we cannot say that it 
will soon spread itself over the Empii'e, we, may at least 
say that it will very soon appeal to every portion of the 
Empire. It is a young university. It deals with com- 
paratively new branches of learning. It deals with the 
practical and the concrete, rather than with the ancient and 
the abstract. In that respect there is a marked difference 
between it and those ancient universities to which some of 
us owe a loyal and filial allegiance which cannot be 
obliterated by any newer loyalty or allegiance. The newer 
universities must be content, and wisely content, with some- 
thing which is not antiquity, arid is not tradition, but may 
be more immediately useful and practical than either 
antiquity or tradition. We, placed in the largest com- 
munity in the world, with our hands, so to speak, on the 
very heart of the Empire, living among new wants and 
new aspirations, meeting new needs and new acquirements, 
ready, as I hope, to face the exigencies of to-day and to- 
morrow, are the university of the future, though we cannot 
trace our antiquity back to the hoary past.” 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, June 8. — “The Synthesis of a Substance 
allied to Adrenalin.” By H. D. Dakin. Communicated 
by Prof. E. H. Starling, F.R.S. 

The paper contains an account of attempts to synthesise 
adrenalin — the physiologically active principle of the supra- 
renal gland. Adrenalin is commonly regarded as a 
secondary alcohol of the formula 

C,H3(OH),.CH(OH).CH,NHCH3. 

The corresponding ketone may be prepared by acting upon 
chloracetylcatechol with methylamine, and is a crystalline 
substance forming stable crystalline salts. The ketone may 
be reduced electrolytically, and the product may have 
the structure assigned to natural adrenalin. Although the 
synthetical base has many chemical and physiological 
properties in common with adrenalin, it probably is not 
the racemic form of the latter substance. The base forms 
extremely deliquescent salts which are unstable in hot 
solution ; on addition of ammonia to aqueous solutions of 
the salts, the free base is precipitated in the form of a grey- 
white amorphous precipitate which is extraordinarily 
unstable in the dry state. Owing to experimental 
difllculties, satisfactory analytical and molecular weight 
determinations have not yet been made. 

A close physiological relationship between the natural 
and synthetical basf‘s is shown by the fact that, in the case 
of a rabbit, intravenous injection of less than o*oooooi gram, 
is followed by a marked rise in arterial blood-pressure. 

A base which is probably identical with the substance- 
above described has been obtained by acting upon methyl- 
aminoacelylcatechol with aluminium and mercuric sulphate 
(D-R.-P. 157,300), and it is assumed to be a secondary 
alcohol. If this be correct, the formula for natural 
adrenalin will require modification, but more experimental' 
evidence is needed before the question can be settled. 

July I. — ** On the Influence of Collisions and of the 
Motion of Molecules in the Line of Sight, upon the Con- 
stitution of a Spectrum Line.” By Lord Raylei8;h». 
O.M., F.R.S. 

Apart from the above and other causes of disturbance, 
a Hue in the sp(;c(runi of a radiating gas would be infinitely 
I narrow. A good many years ago,* in connection with 
some estimates by Ebert, the author investigated the 
widening of a line in consequencrj of the motion of mole- 
cule's in the line of sight, taking as a basis Maxwell’s 
well known law respecting the distribution of velocities 
among colliding nudecules, and he calculated the number 
of interference bands to be expected, upon a certain sup- 
position as to the degree of contrast between dark and 
bright parts nece.ssary for visibility. In this investigation 
no regard was paid to the collisions, the vibrations issuing 
from each molecule being supposed to be maintained with 
complete regularity for an indefinite time. 

Although little is known with certainty respecting the 
genesis of radiation, it has long been thought that collisions 
act as another source of disturbance. The vibrations of a 
molecule are supposed to remain undisturbed while a free 
path is described, but to be liable to sudden and arbitrary 
alteration of phase and amplitude when another molecule 
is encountered. A limitation in the number of vibrations 
executed with regularity necessarily implies a cej-tain in- 
dctc?rminatcncss in the frequency, that is, a dilatation of 
the spectrum line. In its nature this effect is independent 
of the Doppler effect — for example, it will be diminished 
relatively to the latter if the molecules are smaller ; but 
the problem naturally arises of calculating the conjoint 
action of both causes upon the constitution of a spectrum 
lino. This is the question considered bv Mr. C. Godfrey 
in an interesting paper,® upon which it is the principal 
object of the present note to comment. The formulse at 
which he arrives are somewhat complicated, and they are 
discussed only in the case in which the density of the gas 
is reduced without limit. According to the view of the 

1 PhiL Mag*,, vol. xxvii., p. 298, i88q ; “Scientific Papers," vol. iii., 
p. 358. 

2 “ On the Application of Fourier’s Double Integrals to Optical 
Problems," Phil. Trans., A, vol. cxcv., p. 329, 1899. 
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present author, this should cause the influence of the 
collisions to disappear, so that the results should coincide 
with those already referred to where the collisions were 
disregarded from the outset. Nevertheless, the results of 
the two calculations differ by 10 per cent,, that of Mr. 
'Godfrey giving a jiarnnver spectrum line than the other. 

The difference of 10 per cent, is not of much importance 
in itself, but a discrepancy of this kind involves a subject 
in a cloud of doubt, which it is desirable, if possible, to 
dissipate. Mr. Godfrey himself characterises the dis- 
crepancy as paradoxical', and advances some considerations 
towards the elucidation of it. The present author has a 
strong feeling, which he thinks he expressed at the time, 
that the 10 per cent, correction is inadmissible,^ and that 
there should be no ambiguity or discontinuity in passing 
to the limit of free paths infinitely long. In connection 
with some other work he has recently resumed the con- 
sideration of the question, and he is disposed to think that 
Mr. Godfrey’s calculation involves an error respecting the 
way in which the various free paths are averaged. A dis- 
cussion of the subject is given in this paper, 

Paris. 

Academy of Sciences, September 25. — M. Tr )OPt in the 
chair. — On the origin of the principle of virtual displace- 
ments : P. DuSiem. Descartes proposed to found his 
system of statics on the proposition “ It requires the same 
power (puissance) to raise a given weight a fixed^ height 
as to raise a weight K times as great to a height K times 
less.” M. Duhem has found that this principle was first 
implicitly used by Jordanus de Nemore, in his TraciaUis 
de ponderibus, dating from the thirteenth century, and 
traces its use by various writers down to the time of 
Descartes in 1637, — Observation of the total eclipse of the 
sun of August 30, made at Robertville, Algeria : M. Salet. 
The plan of work included (i) a search for the existence 
of a magnetic field in the neighbourhood of the sun by 
the observation of the deviation of the plane of polarisation 
of the coronal light; (2) the photographic study of the 
distribution of the polarised light of the corona ; (3) the 
study of the atmospheric polarisation ; (4) the spectro- 
polarisation of the corona; and (5) the photography of the 
ultra-violet spectrum of the corona. A rdsumd of the 
results, which were successful, is given. — On the observ- 
ations of the total edipse of the sun of August 30 
made at Guelma by the commission from the Observatory 
of Algiers : Ch. Tripled. The results obtained include the 
confirmation of the supposed relationship between coronal 
structure and the state of solar activity, the photo- 
graphic impression of the moon’s disc on the corona 
apart from totality, the photographic registration of a 
very curious phenomenon of elliptical rings, and a 
negative exposed during the whole of totality per- 
mitting of the study of the greatest photographic 
extension of the corona during this eclipse and of con- 
tributing to the elucidation of" the question of the intra- 
Mercurial planets. — New researches on the reproductive 
apparatus of the Mucorineje : J. Dauphin. The formation 
of the mjxelium has been followed with the microscope, 
day by day, up to the production of the reproductive organs. 
The effect of varying the nature of the carbohydrate present 
in the culture medium was studied, and observations made 
with raffinose, dextrin, starch, dulcite, erythrite, glycerin, 
ordinary alcohol, salicin, and quercite. — dn the sensibility 
of the chlorophyll apparatus in ombrophobe and ombrophile 
plants : W. Lubimenko. The facts observed show clearly 
that the_ assimilating energy depends on the concentration 
of the pigment in the chlorophyll grains. The curve repre- 
senting the assimilating energy may, according to the con- 
centration of the pigment, rise to' the upper limit of the 
natural radiation, as in ombrophobe plants, decrease 
before this limit, ^ as in ombrophile plants, or may remain 
stationary, starting from a certain intensity, as in the 
yellow leaves of Taxus. — Spontaneous vegetation and the 
wholesomeness of drinking water : L. A. Fabre. 

GcJttingen, 

, Royal Society of Sciences. —The (physico- 

mathematical section), part iii. for 1905, contains the 
^ following memoirs communicated to the society : 

February 25. A. Sommerfeld : The electron theory, 
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iii. ; on electrons with velocities equal to or greater than 
the velocity of light. H. Happel : On the equation of con- 
dition of monatomic substances. 

May 20. — W. Holt* : Mow rotation can b«‘gin in a 
planetary nebula. VV. Holt*; 'I'hc rea.son for th(.‘ star- 
shaped appearance of (he stars, (/. : On tin* 

numerical solution t)f total clinVrential (equations, 

June 3. — ll. Gcrdion : A new apparatus for tlie measure- 
ment of the electrical conductivity of the air. 11. Gerdiori : 
Measurements of the density of the vertical electrical con- 
ductive current in free air during the balloon ascent of 
May II, 1905, 

June 24.'— Wilhelm Blit* : Contributions to th(i theory 
of “ lakes ” in dyeing. 

The Business Notices, part i. for 1905, contains a report 
on the Samoa Observatory, a long obituary notice of 
Ernst Abbe by Prof. Voigt, and an appi'(;cia(ion of Georg 
Meissner by I'h'of. Max Verworn. 

New South Wales. 

Royal Society, August 2.-— Mr. M. A. Lenehan, president, 
in the chair. — The ndractivc indices, with other data, of 
the oils of ir8 species of Eucalyptus: M. G. Smith. In 
this paper the author records the refractive index, the 
specific gravity, the specific refractive energy, and the 
solubility in alcohol of the oil of catdi species. 'I'he 
material was distilh^d at the Technological Museum, 
Sydney, and most of^ it had b(^on prepared for the work 
“Research on the ICucalypts and their E.ssential Oiks,” 
by Mr. R. T, Baker and himself. The oils of those species 
which have been obtaint'd sinc(^ that work was publish(*d 
are also included. 
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Tiro RECENT VOLUMES ON ARACHNID A. 
On Tztfo Oniers of Arachnida. Opiliones, especially 
the StibordcY Cyphophthalmi, and Riciniihi, namely, 
the Family Crypto stemmatoidae. By Dr. H. J. 
Hansen and Dr. W. Sorensen. Pp. 1—182 5 9 pintes. 
(Published by aid of a subsidy from the Royal 
Society of London, Cambridge, 1904.} Price 155. 
net. 

Palaeozoisclie Arachniden. By Prof. Dr. Anton 
Fritsch. Pp. 1-80 ; 5 plates and many text figures. 
(Prag : Selbstverlag. in comm, bei Fr. Rivndc, 
1904.) 

A RACHNOLOGTSTS must unite in a vote of 
thanks to Drs. Hansen and Sorensen for their 
splendid achievement in pi'oducing their treatise on 
Arachnida. The volume, announced many years ago 
as in preparation, is based upon a wealth of material 
borrowed from every available source such as no 
other taxonomists have been able to examine. It is 
a nionunient of careful research, and in every way 
worthy of the high reputation of its authors. Though 
written in a foreign tongue, the letterpress contains 
no passage of doubtful meaning; and Hansen’s 
inimitable drawings have received full justice from 
the lithographic skill of Wilson at Cambridge. The 
Royal Society was well advised in contributing to the 
cost of publication. 

The first and most valuable part of the book deals 
with the Opiliones, a highly specialised order the 
morphology of which has baffled previous workers. 
Bv the comparative and careful study of a host of 
forms, the Danish authors have succeeded in explain- 
ing the complicated structure of the genital area, or 
at all events in offering an explanation which will 
probably stand unless ultimately disproved by cmbiT- 
ology. Tliey have accepted the opinions of Simon and 
Thorell as to the division of the order into three sub- 
orders, and supplied diagnoses of the families of the 
Palpatores. In the case of the Cyphophthalmi, the 
least known of the suborders, a complete monograph 
of all the species is given, together with some new 
anatomical details, including the important discovery 
that the so-called ocular tubercles bear, not eyes, but 
the orifices of Krohn’s glands. Incidentally, Stecker’s 
monster, Gibbocellum, is disposed of, and, it is safe 
to say, will never again figure in literature. 

The second part deals with an order of peculiar 
interest, the Ricinulei or Podogona, which has 
existed unchanged from Carboniferous to modern 
times. Amongst the anatomical discoveries made by 
Hansen and Sorensen, two stand out as of the greatest 
interest, namely, the presence of a pair of tracheal 
respiratory organs in the prosoma and of the elements 
of nine somites in the opisthosoma. The association 
of this order with the Pedipalpi, Araneae, and Palpi- 
gradi is of interest, even if the reasons for it are 
unconvincing; but surely greater prominence should 
have been given to the fact that Bdrner anticipated 
the Danish authors in this matter ! 
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Exact and admirable, however, as the work is, it 
must not be regarded as above criticism ; nor must all 
the statements be accepted with a childlike faith. 
Far from it. The limitations of the authors are well 
known and are sufficiently in evidence in this volume', 
more especially in the pages dealing with the Micrura. 
For example, Borner’s view that the “labia” in 
Arachnida are not homologous sclerites is worth far 
more than the unreasoned dismissal it receives; and 
it is not very obvious why the first abdominal sternal 
plate in the Ricinulei is homologised with the pre- 
genital rather than with the genital sternite of the 
Pedipalpi. Exception also must be taken to the 
application of the term “ antenna ” to the appendages 
of the first pair, and of “ mandibles ” to the basal 
segment of those of the second pair, in the Arachnida. 
The first change is defensible only on the grounds 
that the cheliceras of the Arachnida are the homo- 
logiies of the antennae of insects and of the antennae 
of the first pair in crustaceans. Those who adopt 
this terminology, however, must consistently apply 
the term “ antenna ” to the buccal gnathites of Peri- 
patus. Again, the name “ mandible ” is presumably 
given to the basal segment of the appendages of 
the second pair because of its supposed homological 
correspondence to the “ mandible ” of the insects or 
crustaceans — an opinion not generally accepted. 

Points of this kind, however, would scarcely be 
worth mentioning were it not for the apparent in- 
clination on the part of the authors to Wget the 
possibility of two or more views being held on matters 
about which embryology is, up to the present, silent. 
As a last word of praise, may we, in all sincerity, 
congratulate the authors on the considerate tone 
of their criticisms and on the general absence of 
that air of self-satisfied arrogance for which certain 
Danish publications on Arthropoda have gained an 
unenviable notoriety? It is to be hoped that the 
English supervision of the letterpress is not in any 
way responsible for this improvement. 

Dr. Fritsch’s monograph of the Pala 30 zoic Arach- 
nida is a volume of a quite different character. 
Plainly speaking, it is an anachronism reminiscent 
of the dark days of palaeontology when that science 
was held to be independent of neontology, or at all 
events independent in the sense that an acquaintance 
with the structure of the living species of a group 
was regarded as superfluous for the correct determin- 
ation and description of its fossil forms. The com- 
parative morphology of recent Arachnida, even with 
well-preserved material for examination, is difficult 
enough. Was it likely, then, that any great measure 
of success would attend the efforts to interpret the 
elusive structural points of Carboniferous fossils of a 
palaeontologist unguided by scientific familiarity with 
recent forms? But, although want of the requisite 
knowledge is plainly attested and shatters all con- 
fidence in the alleged observations and attempted 
restorations, yet without examination of the speci- 
mens themselves no one has the right to affirm posi- 
tively that a statement is false or a drawing in- 
accurate in any given particular. However strongly 

B B 
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one may suspect the contrary, there may have been 
a scorpion in Carboniferous times with the appendages 
segmented as shown in the figure of Isobuthus 
krahipensis (p. 71); or another with an additional 
sternal plate between the normal second and third 
of the opisthosoma, as in the restoration of Microlahis 
sternhergi (p. 69). Most of the specimens are in 
continental museums ; but it so happens that there is 
in the British Museum a fossil scorpion which Fritsch 
figures and describes in the present work as 
Eohuthus rakovnicensis. To one acquainted with 
recent scorpions, it is obvious that this fossil resembles 
them in all essential points. Yet Fritsch ’s restoration 
represents an animal differing from all known forms 
in characters falling so wide of one’s experience that 
it is impossible to estimate their systematic value. 
If this be taken as a test case, it supplies convincing 
proof of the untrustworthiness of the drawings and 
diagnoses in the book; for it shows that the author’s 
anatomical knowledge is too superficial to enable him 
to distinguish between fortuitous fractures and inter- 
segmental joints in the fossil examples. 

Haase’s classification of the Carboniferous Arachnida 
is followed tolerably closely. To the Araneae (spiders), 
however, is added the new suborder Pleuraraneae ; but 
its genera seem to be nothing but Anthracomarti. 
Promygale, for instance, differs from Anthra- 
comartus only in the alleged presence of abdominal 
appendages. The evidence, however, for the existence 
of these seems to be of the slenderest kind. In the 
Opiliones figures the new genus Dinopilio, which 
presumably should be classified under the Araneae, 
perhaps near the Arthrolycosidae. 

The volume nevertheless contains some valuable 
work, in addition to its usefulness as a catalogue 
and bibliographical record. The discovery . that in the 
Carboniferous scorpions the lateral eyes are in advance 
of the medians, as in , recent species, disposes of 
Thorell’s classification of these animals into Anthraco- 
scorpii and Neoscorpii. The author is also to be 
congratulated „ upon showing that the structure from 
which Cyclophthalmus took its name is a half-circle, 
■not of ocelli, but of granules. 

It is impossible not to regret the necessity for giving 
'an unfavourable ‘ notice of a volume which has cost 
its author much time and trouble; but since his high 
reputation as a palaeontologist and the style of the 
illustrations are likely to deceive the uninitiated into 
regarding this treatise as,, an epoch-making mono- 
graph, it would be unfair to do otherwise than utter 
a note of warning against putting reliance in its con- 
tents to those not in a position to judge of its merits 
for themselves. R, I. PococK. 


■ THE CITIZEN AND THE STATE, 

The Citizen^ a Study of the Individual and the 
Government .■ By Nathaniel Southgate Shaler. 
Pp.. viii + 339- (London: A. Constable and Co., 
Ltd.; 1905.) Price 55. net. 

T)ROF. SHALER, who is professor of geology at 
Harvard, has set before himself the practical' 
and unambitious task of instructing the youth of the . 
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United States in the first principles of citizenship. 
In this he has succeeded; his work is interesting, 
suggestive, and extremely sensible. Not being written 
for the specialist, it is hardly to be called profound; 
and the theoretical considerations which are brought 
forward are of the simplest. But the author’s sound 
common sense generally carries the reader with it. 
A favourable specimen of his mode of argument may 
be found in the discussion of woman’s suffrage. 
There is no reference to the various views held by 
thinkers from Plato downwards ; but probably Prof. 
Shaler’s one-page argument is quite sufficient, that 
women, owing to their usually secluded lives, are not 
fitted in the same way as men to form judgments on- 
political questions, but that, after all, if a majority of 
women should desire to vote, it would probably be 
best to give them the franchise, for the reason that it 
is most undesirable to have any considerable body of 
the people in a discontented state. 

Only a few of the topics discussed in this book can 
be referred to here.. Prof. Shaler takes the moderate 
view that it is more profitable to the commonwealth 
to engage the interest of a hundred thousand well* 
informed men in politics than to have a hundred able 
statesmen created for public affairs. Pie depreciates, 
the importance of oratory for the statesman in the pre- 
sent condition of American society, regards a sound 
head for business and a faculty for clear statement as 
much more valuable, and contends that the most suc- 
cessful statesmen in America are not (as in England) 
gentlemen of independent means, but lawyers and 
business men, whose training }ms taught them how 
to enter into associations with other men, to limit 
themselves to practical aims, and to form the schemes 
necessary for their realisation, 

Naturally, in a work proceeding from the United 
States, one looks for, and finds, llie glorification of 
the ideals and great men of that coimlry; the contrast 
drawn between Washington and Napoleon ; the conten- 
tion that the War of Independence broke out because 
the American colonists had outgrown the system 
of the mother country; the distinction, too, which 
is drawn between the soldier and the citizen spirit. 
Prof. Shaler sees clearly, and disciisvscs with impar- 
tiality, some of the most pressing difficulties of 
Arnerican politics. Not much is said about trusts and 
tariffs, and the currency is dealt with briefly. But 
immigration, foreign possessions, and the negro ques- 
tion are quite adequately treated. Prof. Shaler 
laments, of course, that the streams of immigrants no« 
longer come from the most healthy strata of society in 
Europe; and, in addition to criminals, paupers, and 
other defective persons, he would exclude tliose who- 
are not able to read and write in the English lan- 
guage or their own. He gives no support to the 
view that the mere profession of the doctrines of 
Anarchism should be followed by condign punish- 
ment. , He sees no necessity for any attempt to ex- 
tend the possessions of ,the United States beyond the 
,s,ea. ** Lyrich law ” he holds in detestation, and calls 
,upon young America, on the occasions of any out- 
bursts, however natural, of the lawless desire for ven- 
geance, to put itself under the orders of the ; sheriff 
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and even to fire on the riotous crowd. As for the 
neg’roes, whom the United States have always with 
them, he suggests only the need for training in the 
simpler arts and handicrafts ; for a literary education, 
in his judgment, they are still wholly unfit. 


ORGANIC CHEMISTRY. 

A Systematic Course of Practical Organic Chemistry. 
By Lionel Guy Radcliffe, with the assistance of 
Frank Sturdy Sinnatt. Pp. xi + 264. (London: 
Longmans, Green and Co., 1905.) Price 4s. 6d. 

T his book is intended mainly for students of 
elementary organic chemistry. The students 
are supposed to work about five hours per week, and, 
consequently, experiments which take a longer time, 
and must be finished without interruption, are 
omitted. 

The exercises include a variety of important re- 
actions and involve work with many of the more 
common compounds and reagents in organic 
chemistry. There is a set of exercises on the fatty 
compounds, and another on benzene ; these include 
instructions in the observation of melting point and 
boiling point, in the determination of specific gravity, 
of the equivalent of an acid, and of sugar by the use 
of Fehling’s solution. 

This course worked through, there is . a higher 
course, including the preparation of such substances 
as anisol, benzyl chloride, and benzaldehyde, the de- 
termination of equivalents and molecular weights, and 
of carbon, hydrogen, nitrogen, &c. 

More care might have been spent on the finish of 
the book. The punctuation has been neglected; e.g. | 
“recrystallise until the m.p.’s do not change” 
(p. 16), and “ recrystallise the hydrobenzamide, 

formed from hot alcohol ” (p. 1x0). The diction is not 
what it ought to’ be. “ Heated alone succinic acid 
sublimates (p. 196). “ See if the example obtained 

[of methyl orange] is sensitive to acids ” (p. 96), 

The instructions for experiments are fhirly detailed 
and generally good. Certain mistakes have been 
made. The student is repeatedly directed, after 
having dried a preparation by calcium chloride, to 
distil it in presence of the drying agent {e.g, pp. 54, 
176). If a dry distillate is desired, the distillation 
should be carried out after removing the calpium 
chloride. Again, in determining molecular Weight by 
Victor Meyer *s method, the volume and temperature 
of the expelled gas may surely be read without wait- 
ing so lohg as an hour (p. 120). Is ,a minute not 
long enough? 

Under protest, the authors give a section* on the 
qualitative analysis of organic mixtures, “ for the 
sake of students who are taking certain examin- 
ations.”- “The authors are quite sensible of the 
fact that the analysis of such mixtures cannot be re- 
garded as useful practical organic chemistry ” 
(p. 172). Surely this is an impatient verdict. , Quali- 
tative analysis is a valuable training in so far as 
the student is led to bring book knowledge to bear 
on 'work in the laboratory, and is prevented from 
taking -suspicion for proof. The teacher :should re- 
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quire him, in every case, to produce a specimen (or a 
derivative) of each constituent of the mixture. With 
this stipulation, knowledge, resource and judgment 
are needed in organic qualitative analysis even more 
than in inorganic. How many different ways are 
available for the separation of organic substances from 
one another: — precipitation, the use of different sol- 
vents, ordinary and steam distillation, extraction by 
ether from acid and alkaline solution, hydrolysis, 
oxidation, &c. ! Surely time spent in mastering these 
methods of analysis is not wasted. A. N. M. 


OUR BOOK SHELF. 

Die Entwickelung der electrischen Messiingen. By 

Dr. O. Frolich. Pp. xii+193; 124 illustrations. 

(Brunswick : Vieweg and Son, 1905.) Price 6 

marks. 

This is the fifth of a series of scientific monographs, 
published under the general heading Die Wissen^ 
schaft. It consists of an historical sketch of the 
development of physical measurements, especially of 
those connected with electro technics. It must be 
admitted that in this go-ahead age the technical 
man finds little time to make a retrospect of his sub- 
ject; he is too much concerned with its developed 
aspect. Even in colleges and schools, as the pub- 
lisher states, the historical side of the subject is too 
much neglected. The present volume is intended to. 
remove this reproach. 

To give an idea of the book, we will outline here 
the first chapter (on current measurement). In its. 
first section it deals with the first galvanometer, 
starting with the work of Oersted and Schweigger 
on the action of a current on a magnetic needle. 
Then follow the fundamental laws of constant 
currents as developed by Ohm, Ampere, Biot-Savart,. 
and the methods of demonstrating them. The astatic 
needles of Nobili and Davy and the measurements, 
of Faraday arc next described, and this section 
concludes with the methods devised for calibrating the 
early types of galvanometer. 

The second section is called the mirror galvano- 
meter. It describes the work of Gauss and Weber 
on absolute measurements, the first telegraph of 
Gauss and Weber (1833), and the Atlantic cable 
furnished with mirror galvanometers by Lord Kelvin 
(1858). The remainder of the section deals with 
improvements effected in the control of the moving 
system (damping, &c.),- and describes - the galvano- 
meters of Wiedemann, Siemens, and Kelvin, and the 
more recent variants of du Bois and Rubens, 
Paschen, Hartman and Braun, d^Arsonval, Edelmann, 
and Siemens and Halske. 

When it is mentioned that all this is included’ 
in thirty pages it will be realised that the descrip- 
tions are exceedingly brief* The general impression 
conveyed is that for ,a book of this kind to be of 
much use, fuller treatment is necessary. Stilh 
it will serve to direct attention to the general trend 
of advance, and to indicate the names of those that 
share the chief honour of it. Its value would be 
' considerably increased by a larger number of refer- 
ences to original sources of information. These are- 
given sometimes only. 

Zoologischer Jahreshericht fiir 1904. Edited by Prof; 

P. Mayer. (Berlin : Friedlander and Son, 1905.) 
The zoological station at Naples, for which i;his 
bulky volume, like its predecessors, ’is published, is 
to be congratulated on the early date of its issue and 
the thoroughness with which the various contributox^ 
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have done their work. In issuing- a register of zoo- 
logical work for 1904 so early as September of the 
present year, the editor and publisher have indeed 
beaten our own “Zoological Record”; but it must 
be remembered that in the present volume is included 1 
n considerable amount of literature belonging to 
earlier years, while it is difficult to believe that the 
whole of the papers for 1904 can be included. 

It might be imagined, for those not conversant 
with the two works, that the “ Zoologischer Jahres- 
bericht ” is a serious rival to the “ Zoological 
Record,” and that the publication of the one renders 
that of the other superfluous. As a matter of fact, 
this is not the case ; for, in the first place, it is highly 
desirable that a record of zoological literature should 
be published in English, and, in the second, the 
two publications do not cover the same ground. The 
“Zoological Record,” for instance, is specially de- 
voted to the systematic aspect of the subject, particular 
pains being taken to include the names of all new 
species and subspecies. In the Continental work, on 
the other hand, systematic work is rigorously ex- 
cluded, and attention concentrated on the bionomical, 
anatomical, and physiological aspects of the subject. 
The two records are therefore to a considerable extent 
supplemental and complementary to one another, 
more especially as in the one before us a somewhat 
full precis of the main subjects of the more important 
papers forms an important feature. The practice of 
including all the papers on Vertebra ta under a single 
heading does not, indeed, appeal to us; but then, it 
is true, this is in some degree compensated by 
dividing the summary of their contents into then- 
respective class-positions. So far as we have been 
able to judge, the quotations of the titles of the papers 
and the references to their places of publication are 
singularly free from error, and the volume, like its 
predecessors, cannot fail to be of the highest value to 
all workers in morphological and anatomical zoolog}^ 

R. L. 

Examples in Arithmetic. By C. O. Tuckey. Pp. 
xii+241 + xxxix. (London r George Bell and Sons, 
1905.) Price 3s. 

The Primary Arithmetic. Parts i. and ii. Edited by 
Dr. Wm. Briggs. Pp. So and 94. (London : The 
University Tutorial Press.) Price 6d. each. 

These books are intended for the use of teachers 
who instruct their classes orally in the processes 
and rules of arithmetic, and who only require the 
assistance of graduated sets of exercises. In the 
work by Mr. Tuckey the course is fairly complete, 
embracing the usual commercial arithmetic, with 
a chapter on the application of proportion to prob- 
lems in geometry and physics, and a section de- 
voted to numerical computations by the aid of com- 
pound interest, logarithmic and trigonometrical tables, 
in w’hich a little elementary trigonometry is intro- 
duced. There are examples on graphs and squared 
paper work, and the users of the book will have an 
abundant choice of exercises of modern type. 

** The Primary Arithmetic ” will be complete in 
three parts. The first part gives sets of exercises 
on the four simple rules and on the compound rules 
for money. The examples increase in difficulty by 
almost imperceptible stages, beginning with those of 
the simplest kind, and they are suitable for very 
young scholars. Part ii. completes the compound 
rules for weights and measures, including the metric 
system. Then follow exercises on vulgar fractions 
and on practice and invoices. In these two parts, as 
well as in the book by Mr. Tuckey, the answers to 
the exercises occupy a considerable space at the end 
of each volume. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he uncleriake 
to return, or to correspond with the writers of, rejcclrd 
manuscripts intended for this or any other part of 'NArvuv.. 
No notice is taken of anonymous contmunicatioiis.] 

A Magnetic Survey of Japan. 

In Nature of April 20 (vol. Ixxi. p. 57<S), IVuf. A. 
Schuster has given a comprehensive review of the magiK't'u' 
survey of Japan with a friendly criticism. The responsi- 
bility of its writer may be a sufiicient excuse for the 
following remarks partly in way of reply. 

Prof. Schuster directs attention to the stiiall space given 
to the description of the working of the instruments. I'his 
arises from the fact that these instruments wi‘re ess(>ntially 
the same as the one used in the previous survey of 1SJS7, 
and described in vol. ii., pp. 178-193, of the iournat of 
the College of Science, Imperial University, Tokyo, to 
which the reader is referred for details. A few improvi'- 
menls that have since been made are niention((d in lli(‘ 
present report, pp. 7--8. 

We are glad to see that the methods adopted for eah'u- 
lating the corrections for heights of stations and (he way 
of disposing with the vertical current met his approval’; 
only Prof. Schuster seems to attribute th(\se currents to 
uncertainties in the observations, whereas we infer that 
they are as much, if not more, due to the inadequacy of 
the empirical formulae, from the fact that they vanish near 
the middle of the several countries treated (p. 125). 

Perhaps the more important point is with regard to th<‘ 
question of the scat of action. To avoid confusion, it 
might be well to remark that the word potential is us(‘<l 
in different senses by different writers ; some use it to 
denote a function which satisfies the Laplacian equation 
V®V-o, and others to denote the line integral of any 
irrotationally distributed vector, whether the solenoitlal 
condition be satisfied or not. It is in the latter general 
sense that the word is used in the report. 

Now Gauss’s method of separating internal and external 
sources of action is based upon the' assumption that th(‘se 
.sources are entirely separated from each othen* by a fr(M‘ 
space ; in other words, the f.aplacian equation holds strict Iv 
over a finite portion of th<5 space surrounding the (‘arlii 
surface. This is very plausibh; when w<^ e<msicl<‘r the, earth 
as a magnetised body, as appears a posteriori. But when 
we abandon the restriction of th(i solenoitlal distribution 
the method is no more appllcahhi, and the obsorvation of 
force over a spherical surfatui is not sulTirient to settl(‘ th(‘ 
seat of action, although it may be tixpunsiblo in harmonic 
form if its distribution is continuous, so that the Gau.ssian 
expansion must be taken in “ Gauss’s sense ” (end of lirst 
paragraph, p. 140 of the report). 

The possibility of the distribution of magnetism in the 
space surrounding the earth surface might appear quiie 
extravagant, and may be included amongst what Gauss 
calls “ boldenlose Phantasicn,” so long as we are con- 
sidering the main causes of the terrestrial magnetism ; but 
when we come to discuss the external causes and the, 
horizontal atmospheric current the effects of which amount 
to only^ a small fraction of the ob.servod forces, our 
assumption of the distribution being thoroughly solcnoidal 
would seem subject to doubt, or at least to require observ- 
ational evidence, so that^ “ strictly sixjaking, the much' 
of distribution must remain perfectly arbitrary st) long as 
we adhere solely to the observed elements” of magmatic 
forces on a spherical surface, when no further assumplion 
than the Newtonian law of action is aclmitt(‘,cl. 

It may not be unnecessary to add here that the .search 
for the seat of action from observations of force over a 
surfap is an inverse problem, and includes any arbitrary 
distribution of magnetism the resultant effect of which 
vanishes on that particular surface ; we can put any system 
of magnets or electric circuits outside the surface, pro- 
vided we envelop that surface with a counteracting sliell 
or shells over which a proper distribution of magnetism 
is made according to Green’s method of finding thes 
density of induced electricity on a conductor, besides any 
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amount of closed magnetic shells and solenoids. It will 
thus be seen that even if we take the internal and oxLernal 
sources to be detached, the plain proposition given by 
Prof. Schuster would appear to require a modifying clause 
in order to be exact. A. Ianakauatk, 

Physical Laboratory, Imperial University, Tokyo, 
August. 


A Polarisation Pattern. 

The following may bo of interest to some of your readers. 

A cylindrical mica chimney of an Auer gas-light is placed 
vertically on a varnished table. If we look through it at 
the diffused daylight from a window reflected by the table, 
faint coloured bands are seen running parallel to the length 
of the cylinder near both edges. If observed through a 
Nicol’s prism, the band appears very beautiful. 

T. Terada. 

Physical Laboratory, Science College, Imperial 
University, Tokyo, September 8, 


A Focusing Screen for Use in Photographing Ultra- 
violet Spectra. 

The sensitive surface upon which Stokes projected the 
ultra-violet rays when observing metallic lines and absorp- 
tion spectra consisted of a plate of plaster of Paris 
moistened with a paste of uranium phosphate acidified with 
phosphoric acid {Joiirn. Cham. Soc., vol. xvii., 1864). 
Soret used uranium glass and solutions of fluorescent sub- 
stances such as msoLiline in liquid cells. I have found 
that the most convenient and effective screen for examining 
spectra with a quartz spectrograph is one such as is used 
for the X-rays. It may be made as follows : — a photo- 
graphic plate is first cleared of silver bromide by fixing 
and washing, and when the film is partly dry, but the 
gelatin still soft, it is dusted over with a powder of 
barium plati nocyanide crystals, so as to be somewhat 
thickly coated with the salt. This is fixed in the dark 
slide of the camera. To focus a spectrum, the slide is 
tilted to the necessary angle, and a .somewhat powerful 
focusing glass with a flat field is applied to the uncoated 
surface of the plate, when both the visible and ultra-violet 
spark spectra may be plainly seen by transmission, the 
latter by reason of the fluorescence excited. The focusing 
glass should be first cai*efully adjusted for any visible 
object on the other side of a plain glas.s plate, such a.s a 
fine hair fastened upon it, and the position of the eye- 
piece is then fixed. Suitable focusing glasses are those 
made by Dallmeyer and by Taylor, Taylor, and Hobson. 
When the spectrograph has been adjusted by means of the 
screen, the ultra-violet line.s appear quite as sharp as those 
in the red and yellow, even the details in the group of 
cadmium lines between wave-lengths 2100 and 2400 arc 
well defined, and a very fair photograph may be obtained ; 
but for the most accurate focusing photography must Be 
resorted to. W." N. Hartley. 

Royal College of Science, Dublin, October 2. 


Tne Omission of Titles of Addresses on Scientific 
Subjects. 

The published reports of the British Association make 
an omission of an equal and opposite character to that about 
which your correspondent complain.s. Perhaps these arc 
intended to cancel out. I refer to the publication of titles 
only, without any text. On receiving the last report 
(1904, Cambridge) I analysed this matter so far as it 
relates to Sections A and G, in which I am most interested. 
In Section A there wei'e 83 communications, 29 of which 
appear by title only, and of these publication elsewhere is 
referred to in foot-notes in 4 cases, leaving 25 to the 
recollection of the audiences who heard them. Section G 
was better. There were 23 communications, and 13 
appeared by title only ; but of these 9 may be traced by 
those who take the trouble to consult the other publications 
referred to in the foot-notes. A. P. Trotter. 

Westminster, October 3. 
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TTIE INTERNATJONAL CONORERS OM 
TUIiERCULOSJS. 

''PHE International Congress on Tuberculosis, held 
in l^aris on October 2-7, has undoubtedly served 
a.s a medium for a most fruitful interchange of views 
by those interested in the struggle against tuberculosis. 
I'he congress was held in the Grand Palais, which 
from its extent enabled the members to be collected 
under one roof. The first day was devoted to the 
formal opening, when the delegates were welcomed 
by the President of the French Republic, who also 
after the^ close of the congress gave a reception at 
the Palais de I’Elysee. The chief social functions, 
which were characterised by complete success, com- 
prised a reception at the Hotel de Villc by the Munici- 
pality of Paris, an “ at home ” by the Figaro, at 
which performances were given by w^ell known 
artistes, a soiree at the HOtcl Continental given by 
the president of the congress. Dr. Herard, another at 
the Chatclet Theatre by the Matin, and a visit to 
Vaux de Cernay on the invitation of Dr. Henry de 
Rothschild. 

The British Government was represented by Dr. 
Theodore Williams and Dr. Bulstrode, the National 
Association for the Prevention of Consumption by Sir 
William Broadbent and Dr. Perkins, while the foreign 
Governments and all the leading medical societies and 
institutions had their special oilicial representatives. 

The chief feature of the congress was reserved for 
the dosing seance, when Prof. v. Behring announced 
that he had every reason to hope he had discovered 
a method of treating tuberculosis which would be as 
(‘filcacious as the anti-toxin treatment of diphtheria 
he had first proposed in 1890. 

His statement, received with great enthusiasm, was 
to the effect that, although he had made a great step, 
the value of his proposed procedure must be tested 
on animals in other laboratories than his own, and 
chnically by physicians wdlh an inlimale knowledge 
oF the varieties of pulmonary tuberculosis, before it 
could bo said that an actual curative medium had been 
found. 

Prof, Behring, as had been anticipated, gave no 
tLxact details as to ukj method of obtaining or 
admini.slering his latest therapeutic discovery, but the 
earlit‘r .stfiges of his work are to be explained in a 
forthcoming book cntitk‘d ** Modern Problems of 
PhthisiogeiKitic and Phthisiotherapcutic Physiology 
illuminated by Plistory.’^ 

His experiments have led him definitely to abandon 
the idea of introducing living tubercle bacilli into the 
human body with a thcrai^eutic object. He has dis- 
covered a substance, to which he has given the name 
T.C., which represents the vital principles of the 
tubercle bacillus of Koch. To the presence of this 
substance, which possesses extraordinary fermentative 
and catalytic properties, is due both the hypersensi- 
bility of living organism.^ to Koch's tuberculin and the 
protective reaction against tuberculosis. This T.C. 
impregnates and becomes an integral part of the cells 
of any organism with which it comes in contact, 
undergoing a metamorphosis into another substance 
to which the name T.X. has been given. 

This elaboration of T.C. in the organism is a long 
and perilous process. Prof, v. Behring claims to have 
succeeded in producing this change in vitro by freeing 
the T.C. from certain substances which impair its 
therapeutic action. Of these he distinguishes three 
groups : — (i) a substance (T.V.) only soluble in pure 
water, and possessing a fermentative and catalytic 
action. To the presence of this substance are due the 
toxic effects of Koch’s tuberculin. One gram of this 
in the dry state is more toxic than a litre of the old 
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tuberculin. (2) A globulin (T.G.L.), soluble in neutral 
saline solutions, and also toxic. (3) Several non-toxic 
substances soluble only in ether, chloroform, and the 
like. The residue of the tubercle bacillus after the 
removal of the foregoing he terms the restbacillus ; 
fnis still retains the form and staining reactions of 
the original tubercle bacillus. The restbacillus can be 
converted into an amorphous substance readily taken 
up b}^ the lymphatic cells of animals undergoing a 
metamorphosis and leading coincidently to the pro- 
duction of oxyphil granules in these cells and of 
immunity to the tubercle bacillus in the organism as 
a whole. 

Prof. V, Behring has convinced himself that this 
T.C. can be elaborated in vitro in a fashion which 
will enable it to be applied efficaciously and without 
danger in human therapeutics, but until this has been 
confirmed he does not propose to publish his full 
results. 

The scientific interest of the congress naturally 
divided itself into two parts, the exhibition of patho- 
logical specimens, of models, photographs, and plans 
of sanatoria, instruments, sterilising machinery, and 
the like in the museum on the ground floor of the 
Grand Palais, and the actual communications made 
to the congress. Both presented features of great 
importance. Among the exhibits of more especial 
interest were a series < of specimens indicating the 
results of inoculation of bovine, human, and avian 
tubercle in different animals, lent by the Gesund- 
heitsamt of Berlin, and a similar series shown and 
thoroughly demonstrated by Dr. Lydia Rabinowitsch. 
The latter observer had been able to show the vary- 
ing grades of virulence of the tubercle bacilli from 
different sources, but had not been able by trans- 
ference through different animals to convert bacilli 
with the cultural properties of bovine bacilli into those 
wnth the cultural characters of human tubercle bacilli 
and vice versd,, although this could not be seen from 
the naked-eye appearance of many of the specimens. 
Neither had she so far repeated Nocard’s results Of 
converting avian into human or human into avian 
bacilli, although she exhibited an example of a bird 
which had suffered, apparently spontaneously, from 
tuberculosis, in wffiich the cultural appearances were 
those of human bacilli. Dr. Calmette, of the Pasteur 
Institute of Lille, show^ed an important series of speci- 
mens from goats and kids. Kids which had been 
fed on the milk from mothers the mammae of which 
were infected with bovine tubercle presented caseation 
of the mesenteric glands and also pulmonary lesions, 
apparently spreading through the peribronchial 
glands and lymphatic chain, although the retro- 
pharyngeal chain of glands remained uninfected. In 
cases in which the mothers had been inoculated with 
human or avian tuberculosis or with the Timothy 
bacillus only the mesenteric glands were infected. 
Adult goats to which doses of a culture of bovine 
tubercle had been administered through an oeso- 
phageal tube always died rapidly of pulmonary 
tuheraulosis without apparent intestinal lesions and 
only a few scattered points of caseation in the 
rnesenteric .glands. ^ Nothing approaching the degree 
of mesenteric affection seen in kids was found. This 
confirms Prof. v. Behring’s announcement in 1903 
that pulmonary tuberculosis might result from in- 
testinal infection without producing local lesions at 
the point of entry. The Alfort Veterinary College 
showed a series of specimens, and others were to be 
seen in the museum of the college, which members 
of the congress were invited to visit. Amongst others 
were examples of the comparatively rare tuberculosis 
of the horse, and evidences that dogs suffer severely 
d>oth from pulmonary and intestinal tuberculosis.- 
Prof, G. Petit, of Alfort, has shown' that such affec- 
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tions are steadily on the increase, and constitulc an 
important factor in the campaign against tubc'nni- 
losis, since a household otherwise protected to the 
best of human ability may become infected by a pet 
dog, which, having acquired tuberculosis in the 
streets or elsewhei'c, subsequently li(is on the b(‘d of 
children and licks their faces. The tuberculosis of 
dogs is more often open than had b(j<ui anticipated; 
this means that tubercle bacilli w<nild be constantly 
about their mouths, and so be reridily transferred. 
The most common organism is the human bacillus, 
and the dogs most affected are, those from small 
cafes where the air is constantly full of dust and 
dried -Sputum. 

In the h3^gienic section were full size models show- 
ing the ordinary hotel room with its heavy hangings 
and dust accumulation, and the same room as it 
should, and could at less cost, be properly furnished 
with easily disinfected matex'ials. Another group 
showed the great superiority in light, air, and general 
hygiene of a prison cell over the attic rooms with 
skylights, often not opening, in which most servants 
in Paris are accustomed to sleep* 

For the purpose of receiving communications the 
congress was divided into four sections, the first two 
dealing with medical and surgical pathology and 
therapeutics respectively, the third with the protection 
of infant life, and the fourth with the protection of 
the adult and social hygiene. 

In many subjects the two former sections over- 
lapped, especially in dealing with the nature and 
varieties of tuberculosis and the value of serothcra- 
peutics. The general conclusions appeared to be that 
the morphological appearances of the different varie- 
ties of the tubercle bacillus and other acid-fast bacilli 
were very similar, but that cultural differences existed, 
and that there were wide variations in toxin tv. 
Special reports were made on this subject by Frols. 
Arloing, Kossel, and Ravcnel. These showed that the 
infection of man by bovine tubercle bacilli, which are 
the most virulent, could occur through feeding with 
the unsterilised milk of tuberculous cows. All 
mammals appeared to suffer from inf(‘cliou by both 
types^ of bacilli, but no otlu.*r type of mammalian 
bacilli could be established from cultural or morpho- 
logical characters. So^ far as was known, tubercle 
bacilli modified in virulence by passing through 
animals other than mammals could be ultimately 
traced to a human or bovine origin, and restored by 
passage through cultures and otficn- anim«als to their 
original forms. While the general impression seemed 
to be that the tubercle bacillus is in reality but one 
species, it was admitted that no evidence of trans- 
formation of the one type into the other, in cultural 
characters at any rate, had so far been produced, 
although varying grades of virulence in each type 
were recognised. 

In a general^ .study ^ of , acid-fast baeiJU,, Drs. 
Besangon and Philibert, distinguish between true acid- 
fast bacilli which remain so under all conditions of 
culture, growth, and^ passage through animals, and 
those which for a single generation have acquired 
acid-fast characters. 

They found that many bacilli. grown on appropriate 
media containing fats, of which lanoline was the 
best, acquire the power for some dmci of rcwsisting 
decolorisation by -acids or by acids and alcohol. Sub- 
cultures grown -on similar fatty media are also acid- 
fast, but subcultures on ordinary media possess no 
such power. To distinguish between these groups it 
was necessary to stain for a longer period than usual, 
and then to expose the films to the action of acid for 
ihany hours.' 

When deeply' stained the tubcrclp bacillus will resist 
decolorisation for twelve, to' eighteen ‘ ‘hours ; the 
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pseudo-acid-fast bacilli resist for much shorter 
periods. 

During the discussions on serotherapy it was stated 
that good results had been obtained by treatment with 
filtered broth cultures of tubercle bacilli as employed 
by Prof. Denis, of Louvain, with a new variety of 
tuberculin extracted from tubercle bacilli by means of 
a I per cent, solution of orthophosphoric acid intro- 
duced by Dr. Berancck, of Neuchatel, and with the 
anti-toxic serum invented by Dr. Marmorek. The 
latter observer had made a medium of leuco-toxic 
serum, obtained by injecting goats with leucocytes of 
other animals, and spleen bouillon, and inoculated 
this from the very edge of young cultures of tubercle 
bacilli. These showed a rapid growth, and the pro- 
ducts of their growth in this medium were injected 
into horses in repeated small doses ; when these horses 
had been sufficiently immunised their blood was used 
as a source for the serum. This serum had given its 
best results in cases of surgical tuberculosis, i.a, 
diseases of joints and the like, but the effects in 
pulmonary tuberculosis were held to be such as to 
justify a more extended trial being given to this 
method. 

In the subsection on therapeutics various methods 
of treatment were put forward, amongst others the 
intravenous injection of iodoform in suspension in a 
mixture of ether and liquid paraffin which had been 
tried with some success by Dr. Dewar, of Dunblane. 

Several communications were made on the re- 
spiratory changes in the subjects of pulmonary tuber- 
culosis, the general conclusion being that they in no 
wise differed from those in normal or slightly febrile 
individuals. A .series of reports was made on the 
early diagnosis of pulmonary tuberculosis by radio- 
graphy, cytoscopy, , blood counts, and other methods. 
Dr. Theodore Williams pointed out that the time had 
not yet come for supplanting the ordinary methods 
of auscultation and percussion, an opinion strongly 
agreed to by Prof. Grancher and Dr, Turban, of 
Davos, 

In the third , section abundant evidence was given 
of the necessity of proper care being taken of children, 
especially to avoid infection, great stress being laid 
on the danger of their occupying the same room as 
a subject of pulmonary tuberculosis, and the absolute 
necessity for a properly supervised milk supply. In 
a general resolution of the congress it was decided to 
recommend the periodical Government invSpcction of 
all dairies, and that no public institution should make 
use of milk that had not either come from cows which 
had passed the tuberculin test or had been Pasteurised 
or boiled. 

^ In the fourth section Dr. Newsholme directed atten- 
tion to the diminution in the death rate frorri pul- 
monary tuberculosis which had followed the replace- 
ment of domestic, by institutional relief. 

A discussion on the relative merits of sanatorium 
and dispensary treatment resulted in the conclusion 
that each had its place, and that the educational 
factor must not be forgotten, since the diminution of 
tuberculosis depended more on prophylaxis than on 
individual treatment. The advantages of the French 
dispensaries oyer the out-patient departments of most 
English hospitals were that since one or more of 
these are situated in each district of Paris and other 
cities, patients have not far to come, and domiciliary 
visits could be made to encourage the carrying out 
of any precautions recommended. Owing to the 
distance from which patients come this was at. present 
quite impossible to organise for London hospitals. 
Such a system had, however, been organised in con- 
nection with the dispensary attached to the Victoria 
Hospital in Edinburgh, and had been productive of 
most excellent results. It was in matters connected 
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with hygiene and social factors generally that the 
most good resulted from the London congress, and 
it is to be hoped still more will follow the narration 
of the experience gained since that time. The I'eal 
hope for the community as a whole would appear to 
lie in the protection of the individual, and morj;^ 
especially of the child, if Prof. Behring’s views on 
latency and intestinal infection hold good, from in- 
fection rather than in the treatment of those already 
tuberculous, since even if treatment restore the latter 
to some degree of working capacity, and the average 
sanatorium result is put at five to seven years’ pro- 
longation of active life, they but serve as foci for 
fresh infection. 

In addition to the actual scientific papers brought 
forward, perhaps the greatest and best work of the 
congress consisted in the private interchange of views 
between workers of different nationalities, and in the 
visits to various institutions, sanatoria, and hospitals 
in and around Paris. 

The Pasteur Institute, the veterinary college at 
Alfort, the Boucicaut Hospital and the sanatoria at 
Bligny, Angicourt, and Ormesson were among those 
inspected by the greatest numbers. 

At the concluding scfance it was announced that the 
next congress would be held in America in three years’ 
time. 

TllK BRITISH ASSOCIATION IN SOUTH 
AFRICA. 

T he association party left Maritzburg early on 
Saturday morning, August 26, and proceeded 
through the upland districts lio Colenso, where a halt 
of special interest had been arranged. Arriving at 
that now historic centre with some fxours of daylight 
to spare, a visit was paid to the site of several 
battles and engagements connected with the attempts 
to relieve Ladysmith. 

The next morning, August 27, the trains slowly 
steamed through one of the passes leading into Lady- 
smith, where evidence of the severity of the struggle 
of a few years ago was seen on every side in groups 
of graves and monuments. Ladysmith was ..left in 
the evening, and Majuba and Laing’s Nek, with the 
scenes of struggles in the late war in northern Natal, 
were passed in the darkness. Daylight revealed 
Standerton in the Transvaal at hand, and Johannes- 
burg was reached amid exclamations of wonder at 
the gigantic heaps of tailings from the gold work- 
ings which wci*e passed during the last few miles 
of the journey. 

Of the work done in Johannesburg in connection 
with the sections little need be said here, but the 
attendances were certainly remai'kably good, and the 
discussions revealed a high average of capacity to 
discuss the various problems which were presented 
by the papers read. Prof. Darwin’s own words at 
the close were felt to be fully deserved when he 
observed, in bringing the formal work to a close, that 
the meeting of the association in Cape Town and 
Johannesburg constituted one of the most remarkable 
and one of the most successful of the long scries held 
in various centres in Great Britain, Ireland, and the 
colonies. 

The more social functions connected with the visit 
to Johannesburg must be described as^ brilliant 
successes. These commenced with a reception by the 
mayor and town council at a conversazione held at 
the Wanderers’ Club, His Excellency the High 
Commissioner, Lord Selborne, was present, and 
graciously received many of the more distinguished 
of the visitors and those who had been most 
prominent in preparing for the visit of the association 
in the different South African centres. 
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On the following days visits were paid to various 
mines, both to the underground and surface work- 
ings, and to the native and Chinese compounds; and 
courteous guides explained the various gold extrac- 
tion processes. At one of the mines some thousands 
< 5 f natives delighted the visitors with a Kafir dance 
to the accompaniment of music on native pianos and 
drums. 

A lecture by Prof. Ayrton on “ The Distribution of 
Power,” which had involved some weeks of prepar- 
ation of elaborate machinery, was greatly appreciated; 
though many heard with wonder of his disparage- 
ment of the Victoria Falls as possible sources of 
power in the future. 

A garden party at Sunnyside to which an invitation 
was given by Lord Selborne "was very largely 
attended. Perhaps the great event of the Johannes- 
burg visit was the occasion of Prof, Darwin’s presi- 
dential address, which consisted of a r^sumi of the 
main features of the Cape Town section and the 
delivery of the second half of his official paper. 

Opportunity was taken by Lord Selborne and Mr. 
(^orge Goch, the Mayor of Johannesburg, to tender 
official welcomes to the association, to which the 
president replied in one of the graceful and fitting 
addresses which have constituted so noteworthy a 
feature of the visit. 

TOursday, August 31, was taken up with a visit 
attraction, with the addition 
of v^its to the Modderfontein Dynamite Factory and 
the Premier Diamond Mine. 

At Pretoria the whole party was entertained at 
luncheon at some of the principal hotels, and in the 
mtemoon Sir Arthur Lawley, Lieutenant-Governor of 
the Transvaal, held a reception at the museum. The 
pre^dent^ and some of the visitors stayed overnight 
where Mr*; A. E. Shipley gave a lecture 
Fly-borne Diseases. ” The same evening Prof. 
J. O. Arnold lectured in Johannesburg on ** Steel as 
an Igneous Rock.” 

, concluding day of the Johannesburg 

visit, ^ the general committee meeting and the annuS 
meeting of members were held, when Dr. Rav 
Lankester was elected president of the association 
tor the ensuing year, and the officers and council 
were re-elected with slight changes only in the 
personnel of the latter. 

As many of the papers read at the various sections 
had proved of deep South African interest, it was 
heard with pleasure that local arrangements were 
being made to publish the same in a separate volume 
subject to the consent of the authors being obtained. 

from Johannesburg and Pretoria several treks of 
special interest to geologists and others were 
arranged, and among these were j'ournevs across 
country to Mafeking, which necessitated omitting the 
visits to Bloemfontein and Kimberley, but evidently 
resulted m compensation of quite another kind to 
those who braved the inconveniences and hardships 
or the journey. ^ 

Prior to leaving Johannesburg Prof. Darwin 

rn Act fellow-members desired 
to establish a permanent link between the association 
and South Africa, and it had been proposed that a 
subscription should be raised for a medal to be given 
annually to a South African student in comLmor- 
British Association. 

.Bloemfontein did not afford much 
m? seeing the country until early mom- 

T^e cl Interest were passed. 

The arnval m Bloemfontein on Saturday, September 

tA a Pwl>lic welcome bv the^ mayor 

4 Senn'“tbrT"® PhilosophTcal 

society in the Town Hall. The function was 
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numerously attended, and the addressc's 
and received with equal cordiality. During i 1 h‘ morn, 
ing the various public buildin'gs w(‘re vi.sit(‘d, and if'< 
the afternoon a reception mid grirdi'ii party wc^ni ludd 

Tn the absence through illness of Sir II. J, Goold- 
Adams, the Lieuh^nant-Governor, his pK'U'e was lak(‘n 
by the Acting Chief Justice, Mr. Justlcii lnawk(*s, and 
Mrs. Fawkes, who graciously n^ceived th('. visitors. 
The trees and bush of llu^ grounds afforded \\<‘l('om(^ 
shade, and all the accessoric^s of the occasion were 
such as conduced to the comfort .and pk'.asun^ of all 
present. In the evening Mr. A. R. llinks l<‘Ctui*<‘d 
on “The Milky Way and the Clouds of Magellan.” 

On September 3 a visit was paid by train to the 
Government Experimental Farm at 'l\ve(‘si)ruit, a 
halt being made cn route at Sannah’s Post with its 
lamentable memories. Tn the course of the day* a 
trek party left for Kimbt'rley by way, of Abraham’s 
Kraal and Paardeberg, the scene of CeniTal Cronjo’s 
capture. 

On the morning of Monday, SephmibiT 4, the 
main party left by train and jjrocceded by Nowal’s 
I Pont, Naauwpoort and De Aar to Kimberley, which 
was reached early the next morning. The pro- 
gramme of entertainments for the next two days was 
very full. Naturally the diamond mines were the 
centres of greatest interest, and ample provision had 
been made for visits underground, to the pulsator, 
compounds, and surface works generally. Parties 
were made up of numbers sufficiently limited .to admit 
of adequate explanation of the various processes 
being given, an arrangement v^hich was much 
approved. 

On the afternoon of the first day, September the 
mayor and mayoress, Mr. J. D. and Mrs. Tyson, 
held a garden party in the Public Gardens, whiclt 
afforded a much coveted opportunity for introductions 
of citizens to visitors. In the evening' Sir Win. 
Crookes gave his IcH'turc on “ Diamonds ” in tli<' 
Town Jlall. Elaboralo preparations had made 

for the interc.sting (Experiments by which th(i l<*cUin* 
was illustrated, and thes(‘ pass('(l off most success- 
fully. vSo numtu'oiis W(T('. Hhe appli('alions to nliiEiul 
the lecture that Sir William kindlv n'pea((‘tl it i\w 
following afternoon. 

On Wednesday morning, vS<‘pt(‘mlKT (>, most of (he 
visitors were takem by sp(rial (rain to (he Du 1 'oilV 
Pan and Wessclton min(\s, and th(E compound life of 
the natives was monE miniil(‘ly (‘xamiruxl, 1'h<‘ oj>en 
workings at Wcssellon onnbk'cl a mort^ perh^'l id(\'i 
to be formed of the methods whit'h ohiained in lh(‘ 
older mines at the beginning of op(‘rations. During 
the day Alcxandcrsfontein and Kenilworth allracled 
many visitors, and in the evening Prof. J. TL Porter, 
of McGill University, gave a lecture entilk'd “The 
Bearing of Engineering on Mining.” 

At mid-day on Thursday, SeptembiEr 7, the special 
trains for Bulawayo conimenc'cd to leave, and a 
purney which ^ lasted until Siiturday morning, 
September g, introduced the travelk'rs to many 
interesting scenes, many of which were of a type 
entirely different from any hithca'to (‘xporiiauTcl. 'rh(‘ 
richly wooded districts of'Bntish T^echuan aland calked 
for frequent use of the camera, and not a f(‘w curios 
were purchased from the nativcES. 

On arrival at Bulawayo, whore (bo accximmodnlion 
was limited, many of the parly had to sk^iEp in the 
tram, a proceeding which, however, was hardly 
garded as an inconvenience. 

The librriry, which had been turned into a rece])tion 
room for the occasion, brought a numerous company 
together, and the post-offico counter wa.s throngea 
for a considerable period owing to the great demand 
for the new Victoria Falls stamps just issued in 
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different values. The revenue had no small gains 
from the sales, hundreds of sets being' bought up and 
cancelled without being used. 

In the course of the morning of September 9 Prof. 
Darwin opened the recently acquired museum, which 
on being entered was found to contain a local collec- 
tion of great scientific interest. Many of the visitors 
expresse'd their regret that time was not available for 
a more minute study than was possible on this 
occasion. The afternoon was taken up by a visit to 
Government House, the site of Lobengula’s kraal, 
where, in the absence of the Administrator, a recep- 
tion was held by the Treasurer, Mr. Newton. Loben- 
gula's tree of justice was a centre which all sought. 

In the evening Mr. D. Randall Maciver gave a 
lecture-report on the Rhodesian Ruins which 
attracted a numerous audience, it having been whis- 
pered abroad that his conclusions ran counter to the 
theories of great antiquity which have hitherto 
generally held the field. Mr. Maciver ’s addrep was 
lengthy, and dealt chiefly with one class of evidence. 
Although the last word has not been said upon the 
subject, Mr. Maciver has certainly thrown new light 
upon it. 

The Matopos and World’s View, wdth the tomb of 
Cecil Rhodes and the Shangani monument, which 
called for two special trains to convey the visitors, 
seem to have surpassed all preconceptions, and the 
magnificence of the surrounding views and the quiet 
dignity of the last resting-place of Rhodes seem to 
have created the same feeling in the breast of nearly 
everyone present, a desire to contemplate the whole 
scene in the silence and solitude impossible on such 
an occasion. A brief religious service was conducted 
by the Rev. Mr, Bevan at the side of the tomb. 

On Monday morning, September ii, five special 
trains left for Victoria Falls, and the journey through 
the teak forests seemed a fitting prelude to the solemn 
grandeur of the scenes to be viewed on the niorrow\ 

Only some thirty hours were allotted to the falls 
visit, but such were the arrangements made by Sir 
Charles Metcalfe that the main featur(‘H, both of the 
falls, the ravine below, and the river above, could be 
compassed by the energetic sightseer in the time. 

The first business of the day was the opening of 
the new bridge by Prof. Darwin, after which Palm 
Kloof, Livingstone Island, the Rain Forest, and many 
other points of vantage and interest w^cre vi.sited. 
Not a few also enjoyed a moonlight visit to the falls, 
the moon fortunately being full. The next morning 
canoe.s were requisitioned for trips up the lovely 
island-dotted river, and the “ hippos ” were obliging 
enough to put in an appearance for the occasion. 
Soon after noon the special trains commenced the 
return trip to Bulawayo, the first stage on the journey 
home. 

At Bulawayo the trip, w^-hich, save for a few special 
excursions, had been of a homogeneous character, 
was brought to an end. The party was hero divided 
into two sections, the one preferring the voyage home 
by way of Cape Town, the other Bcira and the 

east coast. The latter route proved to possess the 
greater attractiveness, judging by the numbers who 
elected to return that way, which was not surprising 
when an opportunity of making the round journey 
in such circumstances was considered. 

Of the visit as a whole it only remains to add that 
it has been a success beyond the most sanguine 
dreams of its promoters. The hospitality throughout 
has been generous to the extent of lavishness, the 
labour of the various local committees has been as 
wisely exercised as it has been unremittingly pursued, 
and the only regret seems to have been that the time 
allotted to each town was necessarily so short. 
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That the true interests of science both in the mother 
country and in the colonies have been advanced by 
this unique meeting of the association cannot be 
doubted, and the results will continue to be seen in 
many directions after many days. 


THE BRITISH SCIENCE GUILD, 

inaugural meeting of the British Science 
^ Guild will be held at the Mansion House on 
Monday, October 30; and the Lord Mayor, who has 
consented to preside, will take the chair at 4.15 p.m. 
The guild appeals to the people of Britain within and 
beyond the seas, and its chief object is to- bring home 
to all classes the necessity of making the scientific 
spirit a national characteristic which shall inspire 
progress and determine the policy in affairs of all 
kinds. The organisation is associated with no 
political party, and its membership is open to all 
British subjects, whether men or w^omen. 

At the inaugural meeting of the guild, on 
October 30, the following officers will be proposed ;* 

President: th(‘ Right Hon. R. B. Haldane, K.C., M.P. ; 
vice-presidents : the Right Hon. the Lord Mayor of 
London, Sir Lawrence Alma-Tadema, R.A., O.M-, the 
Right Hon. Lord Balcarros, M.P., the Right Hon. the 
Earl of Berkeley, Sir William Broadbent, Bart., K.C.V.O., 
F.R.S., Sir Waller Buller, K.C.M.G., F.R.S., Sir J. 
Burdon-Sanderson, Bart., F.R.S., Major-General Sir Owen 
Tudor Burne, G.C.LE., K.C.S.I., Sir William Church, 
Bart., Sir George Sydenham Clarke, K.C.M.G., F.R.S., 
Sir John Colomb, K.C.M.G., M.P., the Right Hon. the 
Earl of Donoughmore, the Right Hon. Earl Egerton of 
Tatton, Sir John Eliot, K.C.t.E., F.R.S., Sir Michael 
Foster, K.C.B., O.M., M.P., F.R.S., the Right Hon. Sir 
Edward Fry, F.R.S., Sir Archibald Geikie, F.R.S., 
Mr. F. Du Cane Godman, F.R.S., the Right Hon. Sir 
John Gorst, K.C., M.P., F.R.S., the Right Hon. Lord 
Haliburton, G.C.B., Sir Joseph Hooker, G.C.S.I., F.R.S., 
the Right Hon. Viscount Knutsford, G.C.M.G., Prof. Ray 
Lankftster, F.R.S., Dr, J. Larmor, F.R.S., the Right Hon, 
Lord Luster, F.R.S., Sir Charles McLaren, Bart., K.C., 
M.P., the Right Hon. Sir Horace Plunkett, K.C.V.O., 
F.R.S., Mr. E. Robertson, K.C., M.P., the Right Hon. 
Lord Tennyson, P.C., G.C.M.G., His Grace the Duke of 
Wellington, K.G., G.C.V.O . ; chairman of committees : 
Sir Norman Lockycr, K.C.B., F.R.S. ; vice-chairmen : Sir 
William Abney, K.G.B., F.R.S., Sir Lauder Brunton, 
F.R.S., the Hon. .Sir John Cockburn, K.C.M.G., Sir 
Gilbert Parker, M.P. ; trustees : the Right Hon. Lord 
Strathcona and Mount Royal, G.C.M.G., Sir Henry 
Roscoe, F.R.S. ; hon. treasurer : the Right Hon. Lord 
Avebury, F.R.S. ; hon. assist, treasurer : Lady Lockycr, 
id Penywern Road, S.W. ; hon secretary’: Mr. C. 
Cuthbertson. 

A large general committee, which will include the 
names of the present organising committee, will also 
be proposed for election. 

Since the first meeting, held at the rooms of the 
Royal Society in April’ 1904, the labours of th(^ 
organising committee have been directed to securing 
the help of representatives of all sides of the nation’s 
activities to secure the objects of the guild, which 
arc 

(1) To bring together as members of the guild all 
those throughout the Empire interested in science 
and scientific method, in order, by joint action, to 
convince the people, by means of publications and 
meetings, of the necessity of applying the methods 
of science to all branches of human endeavour, and 
thus to further the progress and increase the welfare 
of the Empire. 

(2) To bring before the Government the scientific 
aspects of all matters affecting the national welfare. 

(3) To promote and extend the application of 
scientific principles to industrial and general purposes? 
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(4) To promote scientific education by encouraging 
the support of universities and other institutions 
where the bounds of science are extended, or where 
new applications of science are devised. 

_ During the first stage of the existence of the guild, 
the public activity of the committee was limited, by 
reasons of policy, because at the moment of the in- 
ception of the movement the attention of the country, 
and especially of Parliament, was so deeply engrossed 
in the fiscal problem that no other question, however 
important, was likely to receive due attention. 

The Royal Society and British Association were 
founded for the promotion of natural knowledge; the 
Society of Arts for the encouragement of arts, manu- 
factures, and commerce. The Science Guild, though 
in sympathy with these objects, is not identical in 
#. aim with any existing society. The promotion of 
natural knowledge is outside its sphere. Its purpose 
is to stimulate, not so much the acquisition of scien- 
tific knowledge, as the appreciation of its value, and 
the advantage of employing the methods of scientific 
inquiry, the study of cause and effect, in affairs of 
every kind. Such methods are not less applicable to 
the problems w’hich confront the statesman, the 
official, the merchant, the manufacturer, the soldier, 
and the schoolmaster, than to those of the chemist 
or the biologist; and the value of a scientific educa- 
tion lies in the cultivation which it- gives of the power 
to grasp and apply the principles of investigation 
employed in the laboratory to the problems which 
modern life presents in peace or war. 

•Communications may be addressed to the honorary 
secretary of the British Science Guild, 16 Penywem 
Road, London, S.W. 

Sm WILLIAM WHARTON, F.JR.S,. 

\ylLLIAM JAMES LLOYD WHARTON, second 

, son of the late Mr. Robert Wharton, County 
Court Judge of York, was born in London on 
March 2, 1843. Educated at Burney’s Academy, 
Gosport, he entered the Royal Navy in August, 1857, 
on board H.M.S. Illustrious, then recently com- 
missioned as a training ship for naval cadets, 
stationed at Portsmouth. Passing with great credit 
out of the. Illustrious, he was appointed in April, 
1858, midshipman of H.M.S. Euryalus, on board 
which ship H.R.H. Prince Alfred (afterwards Duke 
of Edinburgh) was also serving. In November, i860, 
being appointed to H.M.S. Jason, Commissioned for 
service on the North American and West Indian 
stations, he was lent to H.M.S. St. George, employed 
on fishery duties in Newfoundland during the summer 
of 1S61. On completing his time as midshipman he 
passed his examination in seamanship for the rank 
of lieutenant on January 13, 1863. Whilst still serving 
in the Jason he was made acting lieutenant of that 
ship on October 26, 1864, close of the 

year, on the Jason returning to England to pay off, 
he at last had the opportunity to pass the examin- 
ations in gunnery and navigation necessary to qualify 
him for the rank of lieutenant. In these he acquitted 
himself brilliantly, being confirmed in his rank March 
155 ’ 1865. In Decerhber of that year he was awarded 
the Beaufort testimonial for passing the best examin- 
ation of the year in mathematics, nautical astronomy, 
and navigation. 

In^ the meantime, in July, 1865, he had been 
appointed to H.M.S. Gannet, a sloop commissioned 
partly for the general duties of the fleet, and partly 
for sur\^eying service on the North American and West 
Indian stations, but acting entirely under the orders 
of the Commander-in-Chief. In that ship he acquired 
^his first experience in the work to which his life was 
afterwards devoted, receiving the commendation of 
the Board of Admiralty for the zeal displayed by him 
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on the work performed in the Bay of Fundy. The 
Gannet paid off in November, 1868. 

The interest of the Commandcr-in-Chief, Vice- 
Admiral Sir James PI ope, having been aroused by 
the ability and industry shown by Lieut. Wharton 
whilst serving in the Gannet, as well as by the 
distinction which he had gained in passing his 
examinations, when the admiral hoisted his flag 
at Portsmouth he offered to Wharton the appoint- 
ment of flag lieutenant. The hydrographer had 
meanwhile promised to submit his name as second 
lieutenant of H.M.S. surveying vessel ^ Newport ; 
Wharton consequently considered that his siuwices 
were pledged to the Surveying Service, although 
by adhering to it he was fully aware that he 
would sacrifice the prospect of certain promotion 
at the end of three years, but this he was prepan^d 
to do. Sir James Hope, however, took another view, 
and speedily arranging mattcM's with the hydro- 
grapher, Wharton was appointed as liis flag lieu- 
tenant on March i, 1869. Whilst so employed he 
wrote “The History of H.M.S. Victory," which still 
commands a steady sale to the public, the proceeds 
being devoted to the R.N. Seamen’s and Marines’ 
Orphans’ Plomc, Portsmouth. 

In November, 1870, H.M.S. Urgent being fitted 
out to convey astronomers . to the neighbourliood of 
Gibraltar to observe the forthcoming total eclipse of 
the sun, Sir James Hope gratified his flag lieutenant 
by permitting him to accompany the expedition as 
first lieutenant of the ship. He was promoted to 
commander March 2, 1872, on Sir J. Hope striking 
his flag, and the following month saw him appointed 
to the command of H.M. surveying vessel Shearwater, 
first on the Mediterranean station and afterwards 
on the east coast of Africa. In the Mediterranean 
his work was chiefly distinguished by a valuable 
contribution to science in the form of an investigation 
of the surface and undercurrents in the Bosphoru.s, 
setting at rest the many controversies respecting the 
exhaustless flow of water from the Black S(^a to the 
Sea of Marmora by proving that an und(UTurrent 
existed as strong as that on the* surfa,c<9 but which 
invariably flowed in exactly an op|.>o.sito direction. 
His report, which was offirially published, may be 
considered as proscribing the method for similar 
inquiries. Whilst at Rodriquez, in the South Indian 
Ocean, he took part in observing the ti'ansit of Venus 
in 1874. Shearwater was paid off in July, 1875, 
and in June the following year he commissioned tlie 
Fawn for surveying service in the Mediterranean, 
Red Sea, and east coast of Africa. Starting with a 
staff of officers most of whom were wholly in- 
experienced, Commander Wharton set himself to train 
them after his own ideals, and succeeded in imbuing 
his assistants with something of his untiring energy 
and love of the work. Whilst exacting the utmost 
that each individual was capable of giving to the 
service, he exercised unremitting patience and for- 
.bearance, and throughout a prolonged commis£ 5 ion 
of four and a half years endeared himself to all who 
had the happiness to serve under him. , He was 
sympathetic and considerate towards both officers and 
men, and entered heartily into all schemes for their 
recreation when opportunity offered. This com- 
mission of the Fawn was perhaps one of the most 
successful, as it certainly was one of the happiest, 
ever spent by a surveying vessel in modern times. 
The last two years were occupied with the survey of 
the_ Sea of Marmora, an excellent piece of work for 
which he and his officers received an expression of 
their Lordships ^ approbation. ? ; 

On_ January 29, 1880, Wharton was promoted to 
captain, and the Fawn paid off at Malta at the end 
of the year. 
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An interval of leisure , then followed, during which 
Captain Wharton published Hydrographical Survey- 
ing.” He expresses himself with characteristic 
modesty in the preface, but it was at once universally 
recognised as the standard work on the subject, and 
has continued to be so considered to the present time, 
being used both in our own and in foreign navies. 

In March, 1882, he commissioned H.M.S. Sylvia 
for surveying service in the River Plate and Straits 
of Magellan. It was already an open secret that he 
was destined to succeed Captain Sir Fred. Evans as 
Hydrographer to the Admiralty when that officer 
should retii'e. In December, 1882, he successfully 
observed the transit of Venus for the second time. 
The anxieties of two seasons in the inhospitable 
climate and dangerous waters of the western part 
of the Straits of Magellan told upon Wharton con- 
siderably, and at this time he aged much in appear- 
ance, But, full of energy as ever, the work was 
pushed ^ on rapidly in spite of the hardships and 
‘difficulties that had to be encountered, with the result 
that the survey was completed within the allotted 
time, and on returning to Montevideo in March, 1884, 
he left the ship and proceeded to England by mail 
steamer to assume the duties of hydrographer, being 
appointed as such on August i, 1884, at an age 
younger than that of any officer who had held that 
responsible position., This closed his career afloat. 

Wharton's administration of the hydrographic de- 
partment of the Adniiralty continued uninterruptedly 
for twenty years with constantly increasing credit, 
and to the great advantage of our own Nav}^ as well 
as to the whole maritime world. This period covered 
the enormous expansion that took place both in the 
personnel and materiel of the fleet, causing corre- 
sponding accessions to the labour of departmental 
work; during the same period the number of chart 
plates was largely increased, and the number of 
charts printed annually for the fleet and for sale to 
the public multiplied three-fold. 

Gifted with an extraordinary capacity for work, he 
never spared himself; the sound judgment, breadth 
of view, and wide scientific attainments constantly 
brought to bear upon the infinite variety of subjects 
With which he was daily called upon to deal secured 
mr him the respect and confidence of successive 
Boards of Admiralty. An especial characteristic was 
the readiness with which the mass of information 
he had acquired on all sorts of subjects was available 
S? moment. As ex-officio member of 

the Metetyological Council, he attended its meetings 
assiduously and rendered valuable service to the 
advancement of ocean meteorology. 

His personal interest in the surveying* service was 
unceasingly manifested in the voluminous semi-official 
correspondence he maintained with the officers in 
command of surveys. Scientific subjects of whatever 
nature bearing on hydrography always claimed his 
attention, and in 1886 he was elected a Fellow of the 
Koyal Society, serving on its council from 1888 to 
1889 again from 1895 to 1897, and being again 
elected in 1904 was a member until his death. 

As Fellow of the Royal Astronomical Society, as 
well as of the Royal Geographical Society, as vice- 
president of the latter and member of numerous com- 
mittee^ he did work only less important than 
his official work at the Admiralty. His first 
contribution to the literature of the Royal Society 
j investigation of the great waves pro- 
duced by the eruptions of Krakatoa in 1882, which 
had been begun by the late Sir Frederick Evans and 
Jett unfinish^ at his death. In. 1893 he edited the 
journal of Captain Cook during his first voyage 
round the world; at the meeting of the British 
Association at Oxford in 1894 he presided over 
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Section E. Various contributions to Nature appeared 
from tinie to time from his pen, the investigation of 
the origin and formation of coral reefs being a sub- 
ject of especial interest to him. He advanced a 
theory, based upon the results of surveys of large 
numbers of these reefs, that the effect of wave action 
was mainly accountable for the striking uniformity 
of depth so frequently met with over the interior of 
coral banks in the open ocean, showing that wave 
action in open oceans extended to greater depths than 
was hitherto considered possible. 

As a member of the coral reef committee of the 
Royal Society, he was largely responsible for the 
selection of Funafuti as the atoll to be investigated 
by sounding and boring operations, and he was 
instrumental in securing the cooperation of the 
Admiralty in the work, which has produced such 
valuable results. 

He was keenly interested in the project for Antarctic , 
exploration, but more particularly in its bearing upon' 
terrestrial magnetism, and he took a very active part 
as a member of the joint committee of the Royal 
and Royal Geographical Societies appointed to 
organi.se, it. 

He was placed on the retired list in 1891, in accord- 
ance with the regukition respecting non-service at 
sea. Promoted to Rear-Admiral on January i, 1895, 
on the Queen's birthday, that year he was nominated 
as C.B. On the occasion of the Diamond Jubilee in 
1897 he was created K.C.B. 

On, July 31, 1904, Sir ‘William Wharton resigned 
the office of hydrographer. For some years previously 
he had suffered much inconvenience and pain owing 
to ah injury to his right wrist received whilst serving 
in the Shearwater ; for this and other causes he deter- 
mined to relinquish the appointment. In July last, 
after a visit to Aix-les-Bains, he accepted with some 
hesitation the reiterated invitation to go out to South 
Africa with a party of membens of the British 
Association, and he presided over Section E at Cape 
Town. Unfortunately he fell ill on the return journey 
from the Victoria Falls, and could not return to 
England as he intended, with his friends, in the 
Armadale Castle, ^ His illness, which was at first 
thought to be a chill, proved to be enteric fever com- 
plicated with pneumonia, and although no effort was 
spared to effect his recovery he died at the observ- 
atory at Cape Town on September 20, whore he was 
the guest of his old and valued friends Sir David 
and Lady Gill. He was buried at the Naval 
Cemetery at Simon’s Town on October i with full 
naval honours, H.M. the King being represented by 
the Commander-in-Chief of the station. He was 
married, in 1880, to Lucy Georgina, daughter of Mr. 
Edward Holland, of Dumbledon, in Gloucestershire, 
and by her, who survives him, he had two daughters 
and three sons, two of whom are now serving in 
H.M. Navy. A. M. F. 

GEORGE BOWDLEE BUCKTON, F,R.S, 
^NE of the most energetic and laborious, as well 
as one of the oldest of our British entomologists, 
Mr, George Bowdler Buckton, died on September 25 
in his eighty-eighth year. Although he was always 
interested in natural history, it is somewhat remark- 
able that, while many men take up the study of 
entomology in early life and abandon it later, all his 
important entomological work was executed late in 
life, and was carried on until a very short period 
before his death. 

Mr, Buckton was born at Hornsey on May 24, 1818. 
He was privately educated, being debarred from enter- 
ing a public school by an accident in boyhood which 
crippled him for life. 
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Mr. Buckton dedicated his first book, “ British 
Aphides,’^ to Thomas Bell, “a friend of more than 
forty years’ standing ” (in 1876), whose sympathy 
and encouragement had given him a taste for natural 
history. During the earlier part of his life Mr. 
Buckton resided in or near London, when his atten- 
tion was given more to ph3?sical than to natural 
science; and he served as assistant to Prof. A. W. 
Hofmann at the Royal College of Chemistry. From 
1S45 published several important papers on 

chemical subjects (a list of which will be found in the 
Royal Society’s Catalogue of Papers) in the Journal 
of the Chemical Society, the Proceedings of the Royal 
Society, and elsewhere; and his earliest published 
paper on any entomological subject appears to have 
been On the Application of Cyanide of Potassium to 
killing Insects for the Cabinet,” published in the 
Zoologist for 1854, cyanide compounds having been 
one of his favourite studies during his chemical re- 
searches. In the following year (1855) he published 
a short paper on bats in the second volume of the 
Proceedings of the Linnean Society, 

He was a Fellow of the Linnean Society (1845), the 
Chemical Society (1852), the Royal Society (1857), 
the Entomological Society (1883), and was also a 
member of the Entomological Society of France, a 
corresponding member of the Royal Academy of 
Sciences of Philadelphia, &c. He took great interest 
in these societies, attending their meetings as far 
as he was able, and occasionally serving on their 
councils; he also travelled in Italy, France, and other 
Continental countries, as well as in the British 
Islands. 

In 1865 Mr. Buckton published one of the last of 
his chemical .papers, in conjunction with Prof. W. 
Odling, whose daughter, Mary Ann, he married in 
the same year. He then settled at Haslemere, Surrey, 
for the remainder of his life, where he had purchased 
the estate at Weycombe, and built himself a house 
after his own design, with an observatory. 

From the time of his residence at Haslemere, Mr. 
Buckton devoted much of his time to entomology. 
He formed a collection of Lepidoptera, but paid more 
attention to ^ the British Homoptera, being much 
assisted by his children, whom he brought up in the 
same tastes as his own. He wrote comparatively 
little in the entomological journals, but published a 
series of very important entomological monographs 
from 1876 to 1905, chiefly relating to the somewhat 
neglected order Homoptera, which will not soon be 
superseded. They may here be enumerated : — 1876- 
1883, “ Monograph of British Aphides ” (Ray 

Society), 4 vols., comprising upwards of 750 pages 
of letterpress, 9 plain and 134 coloured plates ; 1890- 
1891, ‘‘ Monograph of British Cicadse or Tettigidae ” 
(Macmillan), 2 vols., comprising 426 pages of letter- 
press, 7 plain and 75 coloured plates; 1895, ‘‘The 
Natural History of Eristalis Tenax, or the Drone- 
Fly ” (Macmillan), i vol., pp. vii + 88, with i coloured 
and 8 plain plates. This work is illustrative of the 
story of Samson and the Bees. 1901-1903, “ A 
Monograph of the Membracidae ” (Lovell Reeve), 
6 parts, comprising upwards of 300 pages of letter- 
press, and 1 plain and 60 coloured plates. Mr. 
Buckton ’s last publication was a supplementary paper 
to this work, comprising 10 pages of letterpress and 
2 coloured plates, forming vol. xi., part ix., of the 
Transactions of the Linnean Society, second series, 
zoology, and dated July, 1905. 

The illustrations to Mr. Buckton ’s works were all 
drawn, and the pattern plates coloured, by himself. 
Some of his plates were even lithographed by himself, 
and most, if not all, of those which were hand- 
-"coloured were coloured by himself or his daughters. 
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The original drawings for the work on Membracicku 
have been presented to the Hope Museum at Oxford. 

Mr. Buckton kept his genial force and yltalily (o 
the end; “his eye was not dimmed, nor his natural 
force abated.” llis la.st illness was of brief duration, 
and the end was very calm and peaceful. IFis ashes, 
after cremation, were cleposU(‘d in a grave lined with 
ivy leaves in Hnsk^mere. C'hurchyard on Saturday, 
September 30. W. h. Kiunv. 


NOTES. 

We regret to sec the announcement that Ferdinand 
Baron von Richthofen, professor of geography in the 
University of Berlin, died on October 7 in his seventy- 
third year. 

The sixth annual Huxley memorial lecture of the 
Anthropological Institute will be delivered on Tuesday, 
October 31, in the rooms of the Society of Arts, by Dr, 
John Beddoe, F.R.S., the subject being “ Colour and 
Race.” 

A JOINT meeting of the Royal Society and tlic Royal 
Astronomical Society will be held in the rooms of the 
Royal Society on Thursday next, October 19, at 4.30 
o’clock, to receive preliminary reports on the observations 
of the recent solar eclipse. It is expected that reports will 
be presented by the Astronomer Royal, Prof. 11. L. 
Callendar, Mr. J. Evershed, Mr. H. F. Newall, Prof. 
H. H. Turner, and others. 

The annual “ fungu.s foray ” of the Essex Field Club 
will be held at High Beach, Epping Forest, on Saturday 
next, October 14; referee, Mr. George Massce, of Kew 
Museum. Any botanists wishing to attend should com- 
municate with the lion, secretaries of the club, Buckhurst 
Hill, Essex. 

The death is announced of the Rev. S. J. Johnson at 
his residence, Melplash Vicarage, near Ik’idport, on 
October 9. Mr. Johnson was well known in aKtronomical 
circles for his writings upon edips(Ls and other astro- 
nomical matters. lie was a h'ellow of the Royal 
Astronomical Society for moni (ban tliirly-thrfM.! years. 

Sir Edward H. CAKimxT, the eminent mechanical 
engineer, died, suddenly at his residence near Guildford 
on October 8 at the age of .sixty-eight years. He was a 
past-president of the Institution of Mechanical Fhigineors, 
and a vice-president of the Iron and Steel IiivStituto. He 
was an active member of the board of the National 
Physical Laboratory, and x*epresentcd the Iron and Steel 
Institute on the departmental committee on the Royal 
College of Science and Royal School of Mines. He also 
represented the Iron and Steel Institute on the Institution 
of Civil Engineers’ committee to formulate a .scheme of 
education for engineers. 

The Municipal Museum at Hull recently acquii'cd 
a valuable addition to its collection of local Roman and 
other remains. The specimens arc principally of Roman 
date, and include more than iooo coins, nearly 100 libuUe 
of a great variety of patUirns, several dozen buckles, pins, 
dress fasteners, ornaments, strap ends, bosses, spindle 
whorls, armlets, spoons, beads, and other objects. Among 
the fibulae are two of exceptional intoi'cst, as they boar 
the maker’s name upon them (Avcissa), There is also an 
extensive collection of pottery, including many vases* 
strainers, dishes, &c., in grey ware, as well as many fine 
pieces of Samian ware, several of which contain the 
potters’ marks. 
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At the meeting of the Institution of Civil Engineers on 
Tuesday, November 7, an inaugural address will be 
delivered by the president, Sir Alexander R. Binnie, and 
the council’s awards will be presented. In addition to the 
medals and prizes given for communications discussed at 
the meetings of the institution in the last session, the 
council of the institution has made the following awards 
in respect of other papers dealt with in 190^-5 ; — a George 
Stephenson medal to Captain H. R. Sankey, R.E., a Watt 
medal to Dr. C. Chrec, F.R.S. ; Telford premiums to 
Messrs. W. E. W. Millington, C. E. Stromeyer, C. W. 
Hill, F. C. Lea, W, B. Cole, W. C. Popplewell, E. H. 
Rigby, and W. O. Leitch, jun. I^'or students’ papers the 
awards are : — Miller prizes to Messrs. A. B. Potts, W. M. 
Hayman, R. E. Bury, T. Lees, jun., T. L. Matthews, 
P. J. Risdon, and F. E. Tudor. 

The organisation and methods of the Japanese Naval 
Medical Service recently formed the subject of a communi- 
cation by Surgeon-General Suzuki to the Association of 
Military Surgeons at Detroit. Much of the success 
achieved in the treatment of wounds was ascribed to a 
regulation requiring every member of the crow of a war- 
ship before battle to bathe and dress in perfectly clean 
underclothing. During engagements a i per cent, solution 
of boric acid was provided to wash the eyes free from 
powder, smoke, and dust, and cotton-wool plugs for the 
ears were issued to every man. It was impracticabh* 
during action to attempt anything but the most necessary 
first dressing of wounds, and after action, wherever 
possible, the wounded were hurried to the base hospital, 
and only the absolutely essential operations performed on 
the spot. 

Recent issues of the Proceedings of the Philadelphia 
Academy include two papers on polychietous annelids from 
the North Pacific by Mr. J. P. Moore, and notes on 
Hawaiian land shells of the families Achatinellidae and 
b-ndodontidaa by Messrs. Pilsbry and Vanatta. 

An addition to the useful little guides to the contents 
of the Horniman Museum at Forest Hill has been issued 
by the London County Council in the form of Hand- 
book to the Marine Aquaria,” and offered for sale, like .all 
its fellows, for one penny. The handbook commences with 
an account of the manner in which such receptacles may 
be made and stocked, followed by notes on some of the 
common animals which may be kept therein. 

We have received part ii. of the ninth volume of the 
Transactions of the Leicester Literary and Philosophical 
Society, containing the report of the council for the past 
year. Several lectures, of some of which brief abstracts 
are published, were delivered during the period under 
review, and the council repox'ts not only an increased 
attendance at these lectures on the part of the public, ‘but 
likewise a successful session as a whole. 

A SMALL case has been placed on one of the walls in 
the central hall of the Natural History Museum for the 
purpose of showing that the habit of depositing its eggs 
in the nests of other birds is not confined to the common 
cuckoo, and that some kinds of cuckoos hatch their own 
eggs. Among the series is an egg of a cow-bird among 
a clutch of eggs of a tyrant-bird. In this case the dis- 
similiarity between the eggs of the two species is very 
marked, but in a clutch of magpies’ eggs among which 
is an egg of the gi'eat south European cuckoo the re- 
semblance is marvellously dose. 
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To the October i.ssue of Bird Notes and News Dr. K. A. 
Wilson, late naturalist on the Discovery, contributes an 
interesting note on penguins, especially with regard to the 
wholesale destruction of these birds in certain district.s for 
the sake of their oil. As regai'ds the Antarctic speges, 
which are at pres(mt unmolested, the author is of opinion 
that the emperor penguin is secure from attack during 
th(j breeding-season, although at other times of the year 
its destruction could be ent'ompassed, as could that of the 
Adclie penguin at all seasons. Articles on the protected 
breeding resorts of gulls and terns in Lancashire and 
Lincolnshire arc included in this number. 

The early history of that exterminated race the 
Morioris of the Chatham Islands forms the subject of two 
papers in the Transactions of the New Zealand Institute^ 
for 1904. The author of one of these is of opinion that 
th(‘re was an immigration of Polynesians into New Zealand^ 
antecedent to the arrival of the Maories, and it is suggested 
that the Morioris came among these earlier voyagers. 
Among a number of zoological papers in the same volume 
refenmee may be made to three by Prof. Benham on the 
earthworms of New Zealand and the Kermadecs, in the 
course of one of which the author iv^quests that observei's 
will forward specimens from all parts of that area. Atten- 
tion is directed by Archdeacon Walsh to the alleged exist- 
ence in New Zealand of an undescribed lizard or 
salamander. To the geological section Captain Hutton 
communicates three papers, one on the formation of the 
Canterbury plains, a second on certain new Tertiary shells, 
and a third on the Tertiary brachiopods. 

“The Cambrian Fauna of China ” forms the title of a 
paper by Mr. C. D. Walcott constituting No. 1415 of the 
Proceedings of the U,S. Naiional Museum (vol. .xxix., 
pp. 1-106). The existence of Cambrian fossils in China 
was announced in 1883 by Baron von Richthofen, while 
other specimens were described in 1899. Two yerirs ago 
the Carnegie Institution of Washington dispatched an 
e.xpcdition for the purpose of obtaining a representative 
collection of those fossils, and the paper before us i.s a 
preliminary account of the collection thcMi made, I'he 
fossils of this epoch in China have provt'd to be extra- 
ordinarily abundant, as is indicated by the cii'cumstanco 
that imperfect specimens are scarcely taken into account 
ill this preliminary notice. Brachiopods an<l trilobites. 
appear to be the dominant forms, and it is confidently 
expected by the author that important results will follow 
thorough and systematic exploration and collecting. 

Two out of the three articles in the September issue of 
the American Naturalist are of a somewhat technical 
nature, and interesting to the specialist rather than the 
general naturalist. In the first Mr. H. Crawley discusses 
the complex question of the interrelations of th(^ parasitic 
protozoans of tint group Sporozoa, as typified by the 
grogarines ; while in the second Mr. F. C. Baker describes, 
the reproductive organs of the pond-snails of the genus, 
famna'a. In the third and more popular article Miss 
Worthington supplies a large amount of information with 
regard to the life-history of hag-fishes, or myxinoids. 
These fishes abound in Monterey Bay, where they arc 
tak(m on the rock-cod beds at a depth of about 300 feet. 
They live curled around and between the rocks, and when 
in health always assume a coiled position. Although they 
will stand much rough treatment, a decided rise of 
tcmperatui'e proves fatal. They do much damage by 
stripping the fiesh off fish hooked on the lines. In feed- 
ing, the toolh-plate is thrust out of the mouth, with its 
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two halves divergent, and the fiat surface pressed against 
the fish and the two halves brought together, thereby tear- 
ing off a piece of flesh, which is withdrawn into the 
mouth. 

In part i. of the fifth volume of the Proceedings of the 
Rhodesia Scientific Association are contained three papers 
by the president, Mr. Franklin White. Two of these are 
descriptions of ruins ; the more important paper deals with 
Zimbabwe on the same lines as the more detailed account 
in the next issue of the Journal of the Anthropological 
Institute ; the illustrations are different. Mr. White’s very 
careful survey shows that many of the data on which have 
been based theories as to the age and use of the ruins 
are untrustworthy, and it is unfortunate for him that the 
"negative results of his really sound work have now been 
^overshadowed by the more positive contributions of Mr. 

' Maciver’s excavations. The third paper deals with bush- 
man cave paintings near Matopos, and is of interest as 
showing their occurrence in an area outside that allotted 
to the “ painters ” in Stow’s recent work ; the paintings 
are reproduced in four coloured plates. Other illustrations 
in this part show the Lumene and Umnukwane ruins. 
Few local societies do more useful work than does the 
Rhodesian Scientific Association, and its Proceedings do 
it great credit. 

In the Naturwissenschaftliche Wochenschrift for August 
13 will be found a risumi of our knowledge of carpospore 
formation in the red seaweeds, which formed the subject 
of an address by Dr. F. Tobler to the Gesellschaft natur- 
forschender Freunde of Berlin. The article, which deals 
with the work of Oltmanns and his predecessors, is illus- 
trated with a selection of their figures. 

In 1879 Prof- F. C. Schubeler, of Christiania, published 
some conclusions which he had formed regarding the 
greater productiveness and quicker ripening qualities of 
grain sown in northerly districts or on highlands as com- 
pared with that sown further south or on lowlands. These 
conclusions were not without value, as they directed atten- 
tion to the matter, but Prof. N. Wille questions their 
accuracy in the Biologisches Centralhlatt (September i). 
Data compiled by Mr. L. P. Nilssen for different 
Norwegian districts tend rather to show that crops take 
longer to ripen near the sea than further inland. 

The pages of the Indian Forester contain a number of 
useful short notes and letters contributed by officers of 
the Indian Forest Department, in which they record their 
experiences and exchange opinions. In the July number 
Mr. W. Mayes describes a disastrous outbreak of Trametes 
pint in the forests of Pinus excelsa in the Simla division ; 
he proposes to replace the diseased poles with deodar, 
which is believed to be immune to this fungus. A simple 
but effective method of holding shifting sands by planting 
thorn hedges is described by Mr. L. Das. The subject of 
fire protection in teak forests has elicited various ex- 
• pressions of opinion. 

The report of the industrial section of the Indian 
Museum, Calcutta, for the year 1904—5 has been received 
from the acting superintendent, Mr. Hooper. Among the 
recent additions to the economic section, the fragrant resin 
or balsam furnished by Altingia excelsa, the dammar-resin 
secreted by the Melipona or mosquito bee— botli products 
of Burma and a white resin from Assam, yielded by 
pipterocarpus pilosus, are of special interest, and have 
been examined in the laboratory. From Burma specimens 
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have also been sent to the art ware and ethnological 
sections, but the latter has been augmented principally by 
collections from Nepal and Tibet of musical instruments, 
articles of warfare, and personal ornaments. 

Although at first glance the disposition of the Lower 
Palmozoic strata of the Island of Montreal, dipping at a 
very gentle angje away from the Laurentian plateau, 
might appear to promise a constant source of artesian 
water, the mineral character of the rocks forbids this. 
They are chiefly massive limestones, and the underground 
water travels along fissures and not in any special water- 
bearing beds, so that the success or failure of a , boring 
cannot be foretold. Such is the conclusion reached by 
Prof. Adams and Mr. Leroy from a study of eighty-nine 
wells (Geological Survey of Canada, annual report, 1904, 
part O). Their report includes a general account of the 
geology of the Montreal district, illustrated by an excellent 
map on the scale of four miles to the inch, so that the 
pamphlet will be of interest to many who have no concern 
with well-sinking. 

We have received from Dr. P. Bei'gholz: a copy of the 
observations taken at the Bremen Meteorological Observ- 
atory during 1904. The work forms one portion of the 
excellent series of the “ German Meteorological Year- 
books,” and contains hourly values and means of the 
principal elements, together with the daily ranges and other 
useful tables. It may be remembered that t>r, Bergholz 
translated into German Father Vines’s very valuable work 
on the circulation and translation of the cyclones of the 
West Indies, published in 1895, some two years after the 
lamented death of the author. 

Me. a. Linton, Director of Agriculture for British East 
Africa, has published the meteorological records of that 
protectorate for the year 1904. It is admitted that the 
observations are not so satisfactory as might bo, owing 
to want of sufficient instruments and of uniformity 
of exposure, but steps are being taken to remedy both 
these defects in the near future. The report, how- 
ever, contains valuable record}^ (mostly of rainfall) at 
twenty-eight stations, taken at qh. a.m., during the year 
1904, together with monthly and yearly means for as long 
a period as available, in some cases exceeding ten years. 
The amount of rainfall varies considerably, according to 
geographical position ; in some provinces the crops suffer 
from lack of sufficient quantity and in others from excess. 
The yearly average seems to vary from about 14.7 inches 
at Kismayu to 73-4 inches at Mumias ; both stations are 
practically in the latitude of the equator, the former station 
being at 43® E. long., near the sea-level, and the latter 
at 34® E. long., at an altitude of about 4000 feet. 

The large part which her system of secondary and 
higher education has taken in Germany’s extraordinary 
industrial success forms the subject of an article by Mr. 
J. L. Bashford in the current number of the Fortnightly 
Review. The essay summarises arguments which have 
been urged on many occasions in the.se columns, and 
advocates forcibly the need for the provision of a generous 
supply of higher education of the right kind, if Britain is 
to regain her position in the world of commerce. It is 
satisfactory to find a growing disposition on the part of 
the general Pres^ to explain the shortcomings of our 
national education and to demand the provision of more 
funds for higher education. The same number of the 
review contains two other articles of interest to men of 
science. Dr. C. W. Saletiby, ‘ under the title of ” The 
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Problems of Heredity,” reviews at length Mr. Archdall 
Reid’s recent book on the subject, and Miss Harriet 
Munroe gives a picturesque account of a visit to Walpi to 
study the snake dance. 

From a study of the spectra of alloys of different 
metals, photographed under varying conditions of electrical 
excitation, atmosphere, and the proportions of the com- 
ponents, Mr. P. G. Nutting, of the Washington Bureau 
of Standards, has arrived at some interesting conclusions 
which confirm and supplement the results obtained by 
Lockyer and Roberts in 1S73. Mr. Nutting’s researches 
are described in No. 2, vol. xxii., of the Astrophysical 
Journal, and the results may be summarised as follows : — 
The spectra of the component metals are independent of 
one another when the alloy is volatilised by either the arc 
or the spark. The relative intensities of the component 
spectra are unaffected by variations of the electrical con- 
ditions or by substituting hydrogen, oxygen, mercury 
vapour, &c., for air as the surrounding atmosphere. 
Ceteris paribus, the spectrum of the component which has 
the greater atomic weight will be the brighter, when in- 
ductance is used, either with the arc or with the spark. 
Under certain conditions'- — which the author enumerates — 
spectroscopic analysis of alloys to within an error of about 
5 per cent, should be practicable. Mr. Nutting further 
states’ that, in practice, the presence of impurities in the 
electrodes is of little consequence, and that when alloys 
.are used as electrodes it is useless to attempt to intensify 
the spectrum of either component by varying the con- 
ditions under which the arc or spark is produced. 

The American Academy of Arts and Sciences has pub- 
lished a pamphlet giving a brief historical account of the 
origin of the Rumford fund. This fund had its origin in 
the gift by Count Rumford — who was born at Woburn, 
Massachusetts— to the American Academy of Arts and 
Sciences of the sum of 5000 dollars, which was simul- 
taneous with the gift of a like sum, loooi., to the Royal 
Society. The .purpose of the fund was the same in each 
case, the award of a suitable premium for discoveries or 
improvements in heat and light. The gift was accepted 
by the academy, but for many years no award of the 
premium was made, as no claimant appeared whose merit 
was such in its opinion as to justify this. Meanwhile, 
the fund had accumulated to the amount of 4000Z., and 
.in view of the fact that there was no possibility of expend- 
ing the income in the precise manner contemplated By 
Count Rumford, application was made in 1831 to the 
Supreme Court of the Commonwealth of Massachusetts for 
relief, if such should be possible. The court issued a 
•decree which modified the possible disposition of the 
income of the fund in such a manner as to increase its 
•usefulness while keeping entirely within the spirit of the 
original gift. At the close of the last fiscal year of the 
academy (1904-5) the Rumford fund amounted to 11,7441., 
the income for that year having been 510Z, A standing 
committee of the academy known as the Rumford com- 
mittee is charged with the supervision of the trust, and ■ 
•considers all applications for the Rumford premium and 
all applications made for grants in aid of research. The 
Rumford committee was first constituted a standing com- 
mittee in 1833, Its members were nominated annually 
•by the president of the academy until 1863, since which 
•time they have been chosen in the same manner as the 
•other officers. The Rumford fund of the Royal Society 
has been devoted solely to the award of the premium 
according to the original provisions of the trust. 
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OUR ASTRONOMICAL COLUMN. 

Further Eclipse Results by French Observers. — In 
No. 13 (September 25) of the Compies rendus M. Salet 
publishes the preliminary results obtained by his expedition 
at Robertville (Algeria) during the recent total scflar 
eclipse. 

M. Salet was in charge of the mission sent to this 
station by the Bureau des Longitudes, the chief purpose 
being to make researches regarding the polarisation of the 
coronal light. 

The first point investigated was the existence of a 
magnetic field in the neighbourhood of the sun, the presence 
of such a field being evidenced by the deviation of the 
plane of polarisation of the coronal light. The result 
indicated that there is a very slight deviation, amounting 
to about 2°. 5, which seems to show that in spite of its 
great mass the sun has only a small magnetic field, < 

A photographic study of the distribution of the polarised 
light of the corona showed the bands of polarisation de-i 
creasing regularly in intensity to about one and a half 
diameters from the solar limb. The maximum of intensity 
occurs at about 5^ or 6' from the Hmb, and from this 
distance^ the bands extend into the inner corona, diminish- 
ing in intensity as they approach the edge of the nioon- 
A prominence extending across two bands shows no cliffer- 
ence of intensity, thus proving the non-polarisation of these 
features of the solar atmosphere. 

In order to test the atmospheric polarisation, two Savart 
polar iscopes were pointed 90*^ from the sun, the one 
towards the pole, the other towards the equator. At this 
distance the quantity of polarised light during totality was 
insufficient to observe, although at 30° or 40° from the 
sun the bands remained visible throughout the period of 
totality. 

To determine the coronal, chromospheric, or atmospheric 
nature of the corona spectrum lines, a “ nicol ” was 
placed so that it covered half the slit of a spectroscope 
and entirely extinguished the radially polarised light which 
is reflected by the corona. The resulting negative showed 
that the continuous spectrum of the corona differed in 
intensity on its two edges because of the suppression of 
the roilected sunlight, but the light from a prominence 
showed no diminution in intensity after passing through 
the “ nicol.” 

The coronium line, which extends to about 4' from the 
.sun, is .seen on both edges, as are the two calcium lines, 
but the latter arc stronger on the edge containing the 
prominence. 

The ultra-violet region of the spectrum, between X 338 
and A 305, was also photographed, and shows about fifteen 
lines of which the nature and wave-lengths have yet to 
be determined. 

CosMiCAL Evolution.— Some interesting results con- 
cerning the processes of cosmical evolution ’ are given in a 
mathematical discussion, by Mr. J. H. Jeans, of Cam- 
bridge University, which appears in No. 2, vol. xxii., of 
the Astrophysical Journal. 

The author first directs attention to the extremely small 
densities usually obtained for such binary systems as that 
of Algol, and points out that these densities are incom- 
patible with the assumption that such systems are com- 
posed of incompressible , homogeneous fluids ; but the 
discussions concerning the mechanics of such systems arc 
primarily based on this assumption, and are, therefore, in 
Mr. Jeans’s opinion, deprived of any foundation of fact. 

Mr.' Jeans then discusses the probable mode of evolution 
of stellar and planetary systems, and arrives at the con- 
clusion that “ gravitational instability ” plays the principal 
part in the segregation of systems from the original nebula. 

He contends that Laplace’s rotation ” theory of 
cosmical evolution only takes into, account a secondary 
factor in the process, and, in support of the gravitational 
instability” theory, he shows that before rotation alone 
could effect the birth of a satellite a nebulous mass of, say, 
lo*®’® grams would have to contract until its linear 
dimension was about 10-®^’* cm., i.e. until its density was 
about 

^ If the material of the original nebula could be cori^ 
sidered as consisting of solid particles such^as are assumed 
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in the meteoritic hypothesis, each meteorite forming a 
molecule of a quasi-gas, the rotational theory would become 
more tenable. 


\'isuiiLiTY OF Faint Stars at the I^owell Observatory. 
— Jn No. 7, vol. xiii., of Popular Astronomy, Mr. Lowell 
publishes a chart and some figures which testify eloquently 
to the seeing " and the instrumental efficiency at the 
Lowell Observatory, Flagstaff, Arizona. 

In going over a chart of faint stars published by 
Prof. Tucker for magnitude comparisons, Mr. Lampland 
found that the faintest stars on the Lick chart were 
perfectly visible^ at Flagstaff, although the aperture 
employed there is only 24 inches, whereas at Lick an 
aperture of 36 inches is available. In the region follow- 
ing 5 Ophiuchi, one of Prof. Tucker’s richest fields, 161 
stars were shown on the Lick chart. Plotting the same 
field, independently, Mr. Lampland obtained 173 stars, the 
^ greatest increase occurring among the fainter objects. As 
15 stars marked on the Lick charts were not found, it 
O’ follow's that 27 were actually seen at Flagstaff wdiich were 
not recorded by Prof. 'I ucker. Mr. Lowell remarks that 
this result is not definitive of what mav be charted at his 
observatory, as moonlight and the rainv season both acted 
as drawbacks in the present test. 

The Orbit of C Iaurt. — ^'I'he spectroscopic binary 
C I'auri w'as included in a list of such objects published 
by Profs. Frost and Adams in vol. xvii. of the Astro- 
physical Journal, and attention was then directed to the 
peculiar spectrum of this star. Because of this peculiarity, 
and also on account of its long period, this object has 
since been observed regularly at the Yerkes Observatory, 
and Prof. Adams has determined the orbit, the determin- 
ation being based on the measurements of the line H7 
on fwenty-five plates. Owing to the great breadth of this 
line duplicate measures were made throughout, and, with 
the exception of one plate, wffiich was rejected in the dis- 
cussion, they agreed reasonably w^ell. 

The following elements were obtained as a result of the 
research : — 


— 100® 13^ I <2 sin 2 = 27,900,000 km. 

" = 9 45 ^ Period 11=138 days 

6 =o'i8o /t=2°'6o9 

T = 1902 Jan. 19*9 I 

The largest residual is -3.1 km., which, considering 
that the determination is based upon the measurements 
of only one line, is regarded as satisfactory. No trace of 
the spectrum of the second component has* been found on 
any of the plates yet secured (Astrophysical Journal, 
September). ^ . j / 


Fhe Co.NST.vN'f or- Ai3Err.^tion.— As the result of a 
laborious discussion of more than 15,000 obser\’ations, Prof. 
Doolittle has arrived at the value 2o''.54 ^or the constant 
of aberration. In publishing this result Prof. Doolittle 
states that no reasonable weighting of the values will alter 
o'^.oi. The above value agrees very well 
with the statement made in 1903 by Prof. Chandler, after 
a very complete investigation, that the real value would 
be found to be 20^.52, or slightly higher (the Observatory 


The Natal Government Observatory. — Mr. Nevill’s 
report of the work done in the Natal Government Observ- 
atory during 1904 contains but few references to purely 
astronomical observations, the chief function of the observ- 
atory being distinctly meteorolc^ical. 


THE OPENING OF THE MEDICAL SESSION 
IN LONDON. 

AS is customary, the opening of the medical session 
tt, made the occasion at several of the schools 

addresses delivery of interesting 

At University College, P^rof. Kenwood gave an address 
n? Present,” in the course 

occim^p? K * directed attention to the important position 
Wirt practitioners as guardians of the 

public healtt, and emphasised the necessity for the adequate 
teaching of h^ygiene and public health in the medical 
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schools. He then dealt with the condition of Ihings which 
should obtain in a hygienic Utopia, and pointed out that 
wffiil(‘ typhus fever had been practically banished anti tin? 
mortality from scarlatina reduced 8o per cent, during tli<^ 
past thirty years, that from measles had increas<;d. As 
regards the stattaiicnt that the practice of hygitme and 
preventive medicine tends to the pnservation of the 
physically unfit, there is doubtless both a on^dit and a 
debit side to the account, and there can be little doubt 
that the credit side presents a splendid balance. 

At King’s College the session was opened by Prof. 
Clifford Allbutt, F.R.S., with an address on “ Medli'al 
Education.” Prof. Allbutt said that in medical education 
London had its own problems and clifficulLics, but these 
could only be solved on principles common to education 
everywhere and always. 

Education must always consist of two parts — the (jarlicr 
a drawing forth and refining of all the faculties and sui‘h 
a formation of them as habits that a right reason and 
virtue became easy and pleasant to us ; the later the 
adaptation of these faculties to particular callings. The 
methods of specific or technical educations were pri^tty 
clearly seen ; their difficulty was only the difficulty of 
persuading the British parent of the value of any education 
whatever, and of the importance of providing for it money, 
equipment, and time. 

The university should be responsible only for a certain 
universal character of the mind and imagination, a train- 
ing which could be given in any one of many “ faculties.” 
The five years’ professional course, all too brief as it was, 
was now much too heavily loaded. The preliminary 
sciences occupied so far the larger half of it that little 
more than a year and a half had to suffice for the study 
of medicine in all its divisions and subdivisions ; and yet 
upon that formidable burden of subjects some enthusiasts 
were yearning to pile more and more. The reform which 
was needed was to teach fewer subjects and to teach them 
broadly and accurately. In the five years’ technical course 
we ought to begin with the two subjects anatomy and 
physiology, and teach them on university methods. No 
subjects made a finer training for hand and mind. 

At wSt. George’s Hospital the introductory address was 
delivered by Mr, BrudoneU Carter, who also dealt with 
medical education and the importance of research. lie 
expressed the opinion that a real and thorough training 
in physics should form, and eventually must form, tlie 
essential groundwork of medical education. Ni'xt in im- 
portance to physics, as a preliminary subj(H‘t, he would 
place such a study of languag(v, it may bo of one language 
alone, as would enable the h^arnor to form clear ideas 
himself and to express those ideas in a manner dearly 
intelligible to others. 

At Charing Cross Hospital, Sir James Crichton-Browno 
delivered one of his characteristic addresses. He dcidarcd 
that we have hordes of undergrown, underfed, blemislu'tl, 
diseased, debilitated men, women, and children, who are 
industrially and socially inefficient ; that many of our public 
institutions are as incompetent as the valves of a damaged 
heart, and that our educational machinery, our econontic 
system, our municipal administration, and our Army are 
all inefficient. 

If they were to be cfiicicnt medical men they must 
improve their personal efficiency, and see to it that they 
were physically efficient, intellectually efficient, and morally 
efficient. For facilitating the attainment of these desirable 
ends Sir James formulated a series of precepts or principles 
by which they should be guided. 

He dwelt on the necessity for proper <ixercise and 
recreation, for proper meals, and for a sufficiency of sh^ei), 
declaring that the medical student should have regularly 
nine hours’ sleep in the twenty-four. 

At the Middlesex Hospital, Dr. R. A. Young took for 
his theme Method in Medicine,” and dealt with the 
need for method in teaching and in study, in research and 
in practice. 

Hospital an address on ** The Public and 
Medical Education ” was given by Dr. Wilfred Harris, in 
which he stated his conviction that concentration of teach- 
ing in the preliminary and intermediate subjects at one 
or a few centres would make for efficiency, and that one 
btate-controllod examination should take the place of the 
present multitude of degree and diploma-giving bodies. 
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Mrs. Br3'ant, in the course of an address on “ Ideals 
of Study ” at the London School of Medicine for Women, 
said that an ideal of study was most usefully conceived, not 
as a scheme of learning to be achieved, but rather in its 
psychological essence as growing out of the primitive 
intellectual interests of human beings. Interest in know- 
ledge for its own sake — the theoretic interest — was to be 
found nKjre or less in every healthy normal person. 
According to brain type, habit, association, and other 
circumstances, its bent towards one or another branch .of 
knowledge varied in individuals. 

It was suggested that more should bo done in elementary 
and secondary education (i) to develop the practical interest 
in rclation^ to all the every-day problems arising naturally 
in the^ environment ; and (2) to train it to a high ideal of 
the science and skill involved in their solution. The neglect 
of the practical interest in the practically minded was not 
only loss of good material for practical eflicicncy ; it was 
also the loss of opportunity for the cultivation of the scien- 
tific interest. To inquire how a thing was made led to 
inquiry as to its causation, and at that point the youth 
or child becomes athirst for science. 

At the London School of Tropical Medicine, Dr. George 
Nutlallj F.R.S., delivered an address on “Scientific Re- 
search in Medicine,” in the course of which he pointed 
out the great benefits to mankind which have followed 
such discoveries as those of the causes and prevention of 
yellow fever and malaria, and that the majority of such 
discoveries have been made b\’ those engaged in research 
and in the realms of pure science, and rarely by those 
guided by principles of direct and immediate utility. He 
urged the necessity for the endowment of research, par- 
ticularly in experimental medicine, and finally proceeded 
to review recent work in protozoology and parasitology. 

At the School of Pharmacy, Pharmaceutical Society of 
Great Britain, Sir Boverton Redwood delivered the address 
on Generd Study and Specialism,” and at the Royal 
V etennary College Mr, blunting discussed the career of 
members of the veterinary profession. 


DIAMONDS^ 

pROM the earliest times the diamond has fascinated 
mankind. It has been a perennial puzzle — one of the 
riddles of the painful earth.” It is recorded in “ Sprat’s 
History of the Royal Society ” (1667) that among the 
questions sent by order of the society to Sir Philiberto 
\ ernatti, resident in Batavia, w*as one inquiring 
‘ Whether Diamonds grow again after throe or four years 
m the same places where they have been digged out?” 
I he answer sent back was “’Never, Or at least as the 
memory of man can attain to.” 

Of late^ years the subject has fascinated many men of 
science. The development of electricity, with the introduc- 
tion of the electric furnace, has facilitated research, and I 
am justified in saying that if the diamond problem is not 
actually solved, there is every probability it shortly will 
be solved. ' ' 

South Africa, as I will show in detail, is the favourite 
haunt of diamonds on this planet; it ranks with Australia 
and^ California as one of the three great gold-vielding 
legions. But the wealth of South Africa is not limited 
to gold and diamonds. It is also the illimitable home of 
coal-™ the black diamond ” of the universe. The 
province of Natal alone contains more coal than Britain 
ever owned before a single bucket had been raised; and 
t extend into the Orange River Colony. 

V aluable iron ores exist also in large quantities. 


The Pipes at Kimberley. 

^ The five diamond mines are all contained in a precious 
circle 31} miles in diameter. They arc irregular shaped 
round or oval pipes, extending vertically downwards to 
unknown depths, retaining about the same diameter 
throughout. They are considered to be volcanic necks, 
tilled, from below with a heterogeneous mixture of frag- 
ments of surrounding rocks, and of older rocks such as 
gianite, mingled and cemented with a bluish coloured hard 

1 Abridged g-rvm a lecture deliver^ before the hriiish Associ.nion at 
Kimberley on September 5 by Sir William Crookes, F.IR.S. 
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clayey mass, in which famous blue clay the imbedded 
diamonds are hidden. 

Uow^ the great pipt^s were originally formed is hard to 
say. They were certainly not burst through in the ordinary 
manner of vulcanic eruption, since the surrounding and 
enclosing walls show no signs of igneous action, and *ire 
not shattered or broken up even when touching the “ blue 
ground.” It is pretty certain these pipes weni filled from 
below after they were pierced, and the diamonds were 
formed at some previous time and mixed with a mud 
volcano, together with all kinds of debris eroded from the 
rocks through which it erupted, forming a geological 
“ plum pudding.” The direction, of flow is seen in the 
Upturned edges of some of the strata of shale in the walls, 
although I was unable to see any upturning in most parts 
Of the walls of the De Beers mine at great depths. 

The breccia filling the mines, usually called “ blue 
ground,” is a collection of fragments of shale, and of 
various eruptive rocks, boulders, and crystals of many^ 
kinds of inincral.s. Indeed, a more wildly heterogeneous 
mixture can hardly be found anywhere else on this globe.** 
'Hie Kimbei'lcy mines for the first 70 feet or 80 feet arc 
filled with so-called “yellow ground,” and below that 
with “ blue ground.” This superposed yellow on blue 

is common to all the mines. The blue is the aboriginal 
ground, and owes its colour chiefly to the presence of 

lower oxides of iron. When atmospheric influences have 

access to the iron it becomes peroxidised, and the ground 

assumes a yellow colour. 1'hc thickness of yellow earth in 
the mines is therefore a measure of the depth of penetration 
of air and moisture. The colour does not affect the yield 
of diamonds. The ground mass is soapy to the touch, 
and friable, especially after exposure to weather. Besides 
diamonds, more than eighty species of minerals have been 
recognised in the blue ground, the most common being 
magnetite, ilmcnitc, garnet, bright green ferriferous 
enstatito (bronzite), a hornblendic mineral closely rc- 
.sembling smaragdite, calc-spar, vermiculite, diallrigo, 
jeffi-eysite, mica, kyanite, augite, peridot, iron pyrites, 
woUastonite, vaalite, zircon, chrome iron, rutile, corun- 
dum, apatite, olivine, sahlitc, chromite, pseudobrookitc, 
perofskito, biotitc, and quartz. 

The blue ground does not show any signs of igneous 
I action ; the fragments in the breccia arc not fused at the 
edges. The eruptive force was probably steam or water- 
ga.s, acting under great pressure but at no high 
temperature. 

There are many such pipes in the immediate neighbour- 
hood of Kimberley. It may bo that each volcanic pip(‘ 
is the vent for its own special laboratory — a laboratory 
buried at va.stly giaiater depth.s than we have yijt reached 
—where the temperature is comparable with tluit of the 
electric furnace, where the pressure is fiercer than in our 
puny laboratories and the molting point higher, wh(‘r<i 
no oxygon is present, and where masses of liquid carbem 
have taken centuries, perhaps thousands of years, to cool 
to the solidifying point. The chemist arduously manu- 
factures infinitesimal diamonds, valueless as ornamental 

gems ; but nature, with unlimited temperature, incon- 
ceivable pressure, and gigantic material, to say nothing 
of measureless time and appalling energy, produces without 
stint the dazzling, radiant, beautiful, coveted crystals I 
am enabled to show you to-night. 

This hypothesis of the origin of diamonds is in many 
wAys corroborated. 

The a.sh left after burning a diamond invariably con- 

tains iron a.s its chief constituent ; and the most common 
colours of diamonds, when not perfectly pellucid, show 

various shades of brown and yellow, from the palest “ off 
colour ” to almost black. They are also green, blue, pink, 
yellow, and orange. These variations give support to the, 
theory advanced by Moissan that the diamond has separulc'cl 
from molten iron — a theory of which T shall say more 

presently — and also explain how it happens that stones 
from different mines, and oven from different parts of the 
same mine, differ from each other. Further confirmation 
is given by the fact that the country round Kimberley i.s 
remarkable for its ferruginous character, and iron- 
saturated soil is popularly regarded as one of the indl- 
cation.s of the near presence of diamonds. Along with 
carbon, molten iron dissolvc.s other bodies which posses^ 
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tinctorial powers. One batch of iron might contain an 
impurity colouring the stones blue, another lot would tend 
towards the formation of pink stones, another of green, 
and so on. Cobalt, nickel, chromium, and manganese, all 
metals present in the blue ground, would produce these 
colours. ^ , 

An hypothesis, however, is of little value if it only 
elucidates half a problem. Let us see how far we can 
follow out the ferric hypothesis to explain the volcanic 
pipes. In the first place we must remember these so-called 
volcanic vents are admittedly not filled with the eruptive 
rocks, scoriaceous fragments, &c., constituting the ordinary 
contents of volcanic ducts. 

Selections of thin sections of some^ of these rocks and 
minerals, mounted as microscopic objects and viewed by 
polarised light, are not only of interest to the geologist, 
but are obj’ects of great beauty. 

The appearance of shale and fragments of other rocks 
^-testifies that the melange has suffered no great heat in its 
present condition, and that it has been erupted from great 
rdepths by the agency of water vapour or some similar 
gas. How is this to be explained? 

You will recollect I start with the reasonable supposi- 
tion that at a sufficient depth ^ there were masses of 
molten iron at great pressure and high temperature, hold- 
ing carbon in solution, ready to crystallise out on cooling. 
Far back in time the cooling from above caused cracks in 
superj’acent strata through which water® found its way. 
On reaching the incandescent iron, the water would be 
converted into gas, and this gas would rapidly disintegrate 
and erode the channels through which it passed, grooving 
a passage more and more vertical in the necessity to find 
the quickest vent to the surface. But steam in the 
presence of molten or even red-hot iron liberates large 
volumes of hydrogen gas, together with less -quantities of 
hydrocarbons * of all kinds — ^liquid, gaseous, and solid. 
Erosion commenced by steam would be continued by the 
other gases ; it would be easy for pipes, large as any 
found in South Africa, to be scored but in this manner. 

Sir Andrew Noble has shown that when the screw ’ 
stopper of his steel cylinders in which gunpowder explodes 
under pressure is not absolutely perfect, gas escapes with 
a rush so overpowering as to score a wide channel in the 
metal. Some of these stoppers and vents are on the table. 
To illustrate my argument Sir Andrew Noble has been 
kind enough to try a special experiment. Through a 
cylinder of granite is drilled a hole o-2 inch diameter, the 
size of a small vent. This is made the stopper of 
an explosion chamber, in which a quantity of cordite 
is fired, the gases escaping through the granite 
vent. The pressure is about 1500 atmospheres, and 
the ^ whole time of escape is less than half a second. 
Notice the erosion produced by the escaping gases 
and by the heat of friction ; these forces have scored 
out a channel more than half an inch diameter and melted 
the granite along their course. If steel and granite are 
thus vulnerable at comparatively moderate gaseous 
pressure, it is easy to imagine the destructive upburst of 
hydrogen and water-gas grooving for itself a channel in 
the diabase and quartzite, tearing fragments from resist- 
ing rocks, covering the country with debris, and finally, 
at the subsidence of the great rush, filling the self-made 
pipe with a water-borne magma in which rocks, minerals, 
iron oxide, shale, petroleum, and diamonds are violently 
churned in a veritable witch’s cauldron I As the boat 
abated the water vapour would gradually give place to 
hot water, which forced through the magma would change 
some of the mineral fragments into the existing forms of 
to-day. 

Each outbreak would form a dome-shaped hill ; the 
eroding agency of water and ice would plane these emin- 
ences until all traces of the original pipes were lost. 

Actions such as I have described need not have taken 
place simultaneously. As there must have been many 

1 A pr^ure of fifteen tons on the square inch would exist not many miles 
beneath the surface of the earth. 

2 There are abundant signs that a considerable portion of this part of 
Afnca was once under water, and a fresh-water shell has been found in 
app^ently undisturbed blue ground at Kimberley. 

3 Ihe water sunk in we Is close to the Kimberley mine is sometimes im- 
P^ljegnated with paraffin, and Sir H. Roscoe extracted a solid hydrocarbon 
from the “ blue ground." 
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molten masses of iron with variable contents ol^ c.nboii, 
different kinds of colouring matter, solidifying with vary- 
ing degrees of rapidity, and coming in contact with water 
at intervals throughout long periods of geological time— 
so must there have been many outbursts and upheavals, 
giving rise to p’pes containing diamonds. And these 
diamonds, by sparseness of distribution, crystalline' 
character, difference of tint, purity of colour, varying 
hardness, brittleness, and state of tension, have the story 
of their origin impressed upon them, engraved by natural 
forces — a story which future generations of scion ti lie men 
may be able ‘to interpret with greater precision than is 
possible to-day. 

Genesis of the Diamond, 

Speculations as to the probable origin of the diamond 
have been greatly forwarded by patient research, and 
particularly by improved means of obtaining high tempera- 
tures, an advance we owe principally to the researches of 
Prof. Moissan. 

Until recent years carbon was considered absolutely non- 
volatile and infusible; but the enormous temperatures at 
the disposal of experimentalists— by the introduction of 
electricity — show that, instead of breaking rules, carbon 
obeys the same laws that govern other bodies. It 
volatilises at the ordinary pressure at a temperature of 
about 3600° C., and passes from the solid to the gaseous 
state without liquefying. It has been found that other 
bodies, such as arsenic, which volatilise without liquefying 
at the ordinary pressure, will easily liquefy if pressure is 
added to temperature. It naturally follows that if along 
with the requisite temperature sufficient pressure is applied, 
liquefaction of carbon will take place, when on cooling it 
will crystallise. But carbon at high temperatures is a 
most energetic chemical agent, and if it can get hold of 
oxygen from the atmosphere or any compound containing 
it, it will oxidise and fly off in the form of carbonic acid. 
Heat and pressure, therefore, are of no avail unless the 
carbon can be kept inert. 

It has long been known that iron when melted dissolves 
carbon, and on cooling liberates it in the form of .graphite. 
Moissan discovered that several other metals, especially 
silver, have similar properties ; but iron is the best solvent 
for carbon. The quantity of carbon entering into solutioni 
increases with the temperature. 

For the manufacture of — I am afraid I must say an 
infinitesimal — diamond, the fir.st nec(‘ssity is lo select pure 
iron — free from sulphur, silicon, phosphorus, iS;c.- and to 
pack it in a carbon crucible with pure ('harcoal from sugar. 
The crucible is then put into the body of (;h(t electric 
furnace, and a powerful arc formed clo.se’ above it between 
carbon poles, utilising a ('urrent of 700 amperes at 40 volts 
pressure. The iron rapidly melts and saturates it.self with 
carbon. After a few minutes’ heating to a temp(U“ature 
above 4000® C. — a temperature at which the iron melts like 
wax and volatilises in clouds — the current is stopped, and 
the dazzling fiery crucible is plunged beneath the surface 
of cold water, where it is held until it sinks below a red 
heat. As is well known, iron increases in volume at the 
moment of passing from the liquid to the solid state. 
The sudden cooling solidifies the outer layer of iron and 
holds the inner molten mass in a tight grip. The ex- 
pansion of the inner liquid on solidifying produces an 
enornious pressure, and under the stress of this pressure 
the dissolved carbon separates out in transparent forms-— 
minutely microscopic, it is true — all the same veritable 
diamonds, with crystalline form and appearance, colour, 
hardness, and action on light the same as the natural gem. 

Now commences the tedious part of the process. The 
metallic ingot is attacked with hot nitro-hydrochloric acid 
until no more iron is dissolved* The bulky rc.sicluc con- 
sists chiefly of graphite, together with tran.slucent chestnut- 
coloured flakes of carbon, black opaque carbon of a density 
of from 3-0 to 3-5, and hard as diamonds — black diamonds 
or carbonado, in fact — and a small portion of transparent 
colourless diamonds showing crystalline structure. Besides 
these, there may be carbide of silicon and corundum, 
arising from impurities in the materials employed. 

The residue is first heated for some hours with strong 
sulphuric acid at the boiling point, with the cautious 
: addition of powdered nitre. It is then well washed, and 
1 for two days allowed to soak in strong hydrofluoric acid 
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in cold, then in boiling acid. After this treatment the soft 
graphite disappears, and most, if not all, the silicon com- 
pounds have been destroyed. Hot sulphuric acid is again 
applied to destroy the fluorides, and the residue, well 
washed, is attacked with a mixture of the strongest nitric 
acid and powdered potassium chlorate, kept warm — ^but 
not above 60° C., to avoid explosions. This treatment 
must be repeated six or eight times, when all the hard 
graphite will gradually be dissolved, and little else left 
but graphitic oxide, diamond, and the harder carbonado 
and boart. The residue is fused for an hour in fluor- 
hydrate of fluoride of potassium, then boiled out in water, 
and again heated in sulphuric acid. The well washed 
grains which resist this energetic treatment are dried, 
carefully deposited on a slide, and examined under the 
microscope. Along with numerous pieces of black diamond 
are seen transparent colourless pieces, some amorphous, 
others with a crystalline appearance. Although many 
fragments of crystals occur, it is remarkable I have never 
seen a complete crystal. All appear shattered, as if on 
being liberated from the intense pressure under which they 
were formed they burst asunder. I have singular evidence 
of this phenomenon. A fine piece of artificial diamond, 
carefully mounted by me on a microscopic slide, exploded 
during the night and covered the slide with fragments. 
Moissan’s crystals of artificial diamond sometimes broke a 
few weeks after their preparation,’ and some of the 
diamonds which cracked weeks or even months after their 
preparation showed fissures covered with minute cubes. 
This bursting paroxysm is not unknown at the Kimberley 
mines. 

On the screen I will project photographs of artificial 
diamonds manufactured in the manner described. So far, 
these specimens are all microscopic. The largest artificial 
diamond is less than one millimetre across. 

These laboratory diamonds burn in the air before the 
blowpipe to carbonic acid. In lustre, crystalline form, 
optical properties, density, and hardness, they are identical 
with the natural stone. 

In several cases Moissan separated ten to fifteen micro- 
scopic diamonds from a single ingot. The larger of these 
are about 0-75 mm. long, the octahedra being 0-2 mm. 

Boiling and Melting Point of Carhon, 

On the average, the critical point of a substance is 
1-5 times its absolute boiling point. Therefore the critical 
point of carbon should be about 5800'^ Ab. But the 
absolute critical temperature divided by the critical pre.ssure 
is for all the elements so far examined never less than 2*5, 
this being about the value Sir James Dewar finds for 
hydrogen. So that, accepting this, we get the maximum 
critical pressure as follows, viz. 2320 atmospheres : — 

5800® Ab./CrP=s2-5, or CrP = 58oo® Ab./e.^, or 2320 
atmospheres. 

Carbon and arsenic are the only two elements that have 
a melting point above the boiling point ; and among com- 
pounds carbonic acid and fluoride of silicium are the only 
other .bodies with similar properties. Now the melting 
point of arsenic is about 1*2 times its absolute boiling 
point. With carbonic acid and fluoride of silicium the 
melting points, are about i-r times their boiling points; 
Applying these ratios .to. carbon, we find that its melting 
point would be abouf 4400®. 

Therefore, assuming the following data 

Boiling point ' 3870“ Ab. 

Meldng point 4400® 

Critical temperature .... ... 5800®. 

' Critical pressure ,/ 2320 Ats. 

the Rankine . or Van der Waals forfnula calciilated from 
the boiling point and critical data would be as follows : — 

log. P==iq-ii-7 39,i2o/T,. ■■ 

and this gives for a temperature of 4400° Ab. a 'pressure 
of i6-6 Ats. as the melting-point pressure. Similar - rough 
estimates .obtained by means' of ■ this , formula, suggest that 
above a temperature of 5800°, Ab. no amount' of pressure ' 
will cause .carbon -vapour to assume liquid, form, ‘.whilst at- 
4400®, Ab.,, a,. pressure, of above ‘17 atmospheres .would; suffice 
to liquefy some’ of it. ’ Between - these ‘ extrenSes the, curve’ 
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of vapour pressure is assumed to be logarithmic, as re- 
presented in the accompanying diagram. The constant 
39120 which occurs in the logarithmic formula enables 
us to calculate the latent heat of evaporation. If we 
assume the vapour density to be normal, or the molecule 
in vapour as C.j, then the heat of volatilisation of 12 grms. 
of carbon would be ou,ooo calories ; or, if the vapour is a 
condensed molecule like C„, then the 12 grms. would need 
30,000 calories. In the latter case the evaporation of 
I grm. of carbon would require 2500 calories, whereas a 
substance like zinc needs only about 400 calories. 

A New Formation of Diamond, 

I have long speculated as to the possibility of obtaining 
artificially such pressures and temperatures as would fulfil 
the above conditions. In their researches on the gases 
from fired gunpowder and cordite, Sir Frederick Abel and 
Sir Andrew Noble obtained in closed steel cylinders# 
pressures as great as 95 tons to the square inch, and 
temperatures as high as 4000® C. According to a paper# 
recently communicated to the Royal Society, Sir Andrew 
Noble, exploding coi'dite in closed vessels, has obtained 
a pressure of 8000 atmospheres, or 50 tons per square inch, 
with a temperature reaching in all probability 5400® Ab. 

Here, then, we have conditions favourable for the lique- 
faction of carbon, and were the time of explosion sufilcient 
to allow the reactions to take place, we should certainly 
expect to get the liquid carbon to solidify in the crystalline 
state. ^ 

By the kindness of Sir Andrew Noble, I have been 
enabled to work upon some of the residues obtained in 
closed vessels after explosions, and I have submitted them 
to the same treatment that the granulated iron had gone 
through. After weeks of patient toil I removed the 
amorphous carbon, the graphite, the silica,® and other 
constituents of the ash of cordite, and obtained a residue 
among* which, under the microscope, crystalline particles 
could be distinguished. Some of these particles, from 
their crystalline appearance and double refraction, were 
silicon carbide ; others were probably diamonds. 'The 
whole residue was dried and fused at a good red heat in 
an excess of potassium bifiuoride, to which was added 
during fusion 5 per cent, of nitre. (Previous experimcmt.s 
had shown me that this mixture readily attacked and 
dissolved silicon carbide ; unfortunately it also attacks 
diamond to a slight degree.) The residue, after thorough 
washing and then heating in fuming sulphuric acid, was 
, washed, dried, and the larg<‘st crystalline particles picked 
out and mounted. All the operations of washing and acid 
treatment \yerc perfornusd in a large platinum cnudble 
by decantation (e.xccpt the’ preliminary attaede with nitric 
acid and potassium chlorate, when a hard glass vessel was 
vised),; the final result was waslied into a shallow watch- 
glass, and the selection made under the microscope. 

I project on the screen a few photographs of these 
crystaKs. From the treatment th(‘y have undergone, 
chemists will agree with me that diamonds only could 
stand such an ordeal ; on submitting them to skilled 
crystallographic authorities my opinion is confirmed. 
Speaking of the one before 3fou (303), Prof. Bonney calls 
it a diamond showing octahedral planes with dark 
boundaries due to high refracting index.” After careful 
examination, Prof. Miers writes of the same ci*ystal 
diamond 1 think one may safely say that the position 
'and angles of its faces, and of its cleavages, the absence 
I of birefringence,, and the high refractive index, are all 
compatible with the properties of the diamond crystallising 
in the form of an octahedron. Others of the remaining 
crystals, whicli show k -similar high refractive index, 
appeared to me to present the same features.” 

* 1 Sir Jame«‘ Dewar, in a Friday evening discourse at the Royal 

, tution, 18B0, .‘showed an* experiment proving that the temperature of the 
; interior of a,carbon tube heated bv an outside electric arc was higher than 
. that of the oxy-hydrogen flame. He placed a few small crystals of diamond 
' in the carbon tube; and,. maintaining a current of hydrogen to prevent oxi- 
, datioh, 'raised the temperature of the tube in an electric furnace to that of 
the arc. ‘.In a few. minutes the diamond was transformed into graphite.. At 
, first sight this would sfeem to show that diamond cannot be formed at tem- 
; peratures cCbbve that of the arci It is probable, however, for reasons given 
i above, that at exceedingly high pressures the re.^ult would be different 
I ; 3 The silica was in , the form of spheres, perfectly shbped and irah.sparent,. 

; mostly colourles.s, but among them, several of ,a ruby colour.., When s 'per 
cedti of silica: Was added 'to cordite, theres.idueQf the closed ve.sselexplosion 

• contained a much larger quantity of tHeije spheres, . 
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It would have been more conclusive had I been able to 
get further evidence as to the density and hardness of 
the crystals ; but I am still working at the subject, and 
hope to add these confirmatory tests. From what I have 
already said, I think there is no doubt that in these closed 
vessel explosions we have another method of producing the 
diamond artificially. 

Sensational as is the story of the diamond industry in 
South Africa, quite another aspect fixes the attention of 
the chemist. The diamonds come out of the mines, but 
how did they get in? How were they formed? What is 
their origin? 

Gardner Williams, who knows more about diamonds 
than any man living, is little inclined to indulge in specu- 
lation. In his fascinating book ^ he frankly says : — 

I have been frequently asked, ‘ What is your theory of 
the original crystallisation of the diamond? ' and the 
^answer has always been, ‘ I have none ; for after seventeen 
years of thoughtful study, coupled with practical research, 
^1 find that it is easier to drive a coach and four ” 
through most theories that have been propounded than to 
suggest one which would be based on any non-assailable 
data. All that can be said is that in some unknown 
manner carbon, which existed deep down in the internal 
regions^ of the earth, was changed from its black and 
uninviting appearance to the most beautiful gem which 
ever saw the light of day.” 

Meieorii: Diamonds, 

Another diamond theory appeals to the fancy. It is said 
the diamond is a gift from Heaven, conveyed to earth 
in meteoric showers. The suggestion, I believe, was first 
broached by A. Meydenbauer,- who says : — The diamond 
can only be of cosmic origin, having fallen as a meteorite 
at later periods of the earth’s formation. The available 
localities of the diamond contain the residues of not very 
compact meteoric masses which may, perhaps, have fallen 
in prehistoric ages, and which have penetrated more or less 
deeply, according to the more or less resistant character of 
the surface where they fell. Their remains are crumbling 
away on e.xposure to the air and sun, and the rain has 
long ago washed away all prominent masses. The enclosed 
diamonds have remained scattered in the river beds, while 
tne line light matrix has been swept away ” 

orl the so-called' volcanic pipes 

are simply holes bored in the solid earth by the impact of 
monstrous meteors — the larger masses boring the holes 
while the smaller masses, disintegrating in their fall*’ 
distributed diamonds broadcast. Bifarre as such a theory 
appears. I am bouad to say there are many circuLtaS 

of ‘he heaveS 

diamonds is not impossible. 

The most striking confirmation of the meteoric theory 
comes from Arizona. Here, on a broad open Xn ovS 
an area about five miles in diameter, have been scattered 
one or two thousand masses of metallic iron the frag- 
ments varying m weight from half a ton to a ’fraction ff 
an ounce. There is little doubt these masses formed nart 

‘hough no record exists^as to^wLn 
the fall took place. Curiously enough near tL 
where most of the meteorites have been found is a crater 
^h- raised edges three-quarters of a mile in diameter and 

scientific world that the Canvnn ’n* ki *^rinounced to the 
black and ?rans;aX?^dfaXnl.'' TWs 
was afterwards verified bv p-fx., w®.®‘*™‘"g,'l>scovery 
and Moissan. worker on and Friedel. 

P-510. (Macmillans, 1902.) 
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crystals of carbon silicido. The presence of carbon sili('i<lc 
in the meteorite shows that it must, at some time, hav<- 
experienced the tein})eralLirc of the electric furnace. Siin-c 
this rev(‘lation, the search for diamonds in meteorites has 
occupied the attention of chemists all over the world. 

I am enabled to show you photographs of true diamonds 
I myself have c.\tra<‘ted from the Canyon Diablo met(iorii«\ 
A fine slab of the meteorite, weighing about seven pounds, 
1 .S on the table before you. 

Here, then, we have inconlestablo proof of 1.1 10 truth of 
the meteoric theory. Under atmospheric innuences th(^ 
iron would rapidly oxidise and rust away, colouring lh<> 
adjacent soil with red oxide of iron. The meteoric 
diamonds would be unaffected, and loft on the surface of 
the soil, to be found hapha^iard when oxidation had re- 
moved the last proof of their celestial origin. "J'hat there 
are still lumps of iron left at Arizona is merely due to the 
extreme dryness of the climate and the comparatively short 
time that the iron has been on our planet. Wo are here 
witnesses to the course of an event which may have 
happened in geologic times anywhere on the earth’s 
surface. 

Although in Arizona diamonds have fallen from Du* 
skies, confounding our senses, this descent of precious 
stones is what may be called a freak of nature ralher than 
a normal occurrence. To the modern student of scienc(r 
there is no great difference between the compo.sition of out- 
earth and that of extra-terrestrial masses. The mineral 
peridot is a constant extra-terrestrial visitor, iu'es(mt in 
most meteorites; and yet no one doubts that peridot iw 
also a true constituent of rocks formed on this earth. 
The spectroscope reveals that the elementary composition- 
of the stars and the earth is pretty much the same; and 
the spectroscope also shows that moteoritos have as much 
of earth as of heaven in their composition. Indeed, not 
only are the self-same elements present in meteorites, but 
they are combined in the same way to form the same 
minerals as in the crust of the earth. 

It is certain from observations I have made, corroborated 
by experience gained in the laboratory, that iron at a high 
temperature and under great pressure— conditions existent 
at great depths below the surface of the earth— acts as the 
long-sought solvent for carbon, and will allow it to 
cry.stallise out in the form of diamond. But it is also 
certain, from the evidence afforded by the Arizona and 
other meteorites, that similar conditions* have existed 
among bodies in space, and that on more than one occasion 
the^sTy with jewels has fallen as a star from 

IX'iiil- to thu condusion that the 
diamond of _thn chemist and the diamond of the mine art- 
strangely akin .as to origin. It is evident that the diamond 
has not been formed in silu in the liluo ground. 'J'he 
genesis must h,-ivo taken iilace at vast depths under 
explosion of large diamonds on 
coming to the surfiu'c shows extreme tension. More 
diamonds are found m fragments and splinters than in 
‘ noteworthy that although these 

f.n I^"'^ fragments must be derived from the breaking 

b?en “‘;®® i"s‘ance have S 

been found which could bo fitted together, and these 
occurred at different levels. Does not this fact point to the 

Xrure’dops^n ‘heir true matri.x? 

Nature does not make fragments of crystals. As the edges 

formn.® ® are Still sharp and unabraded, the iocu/cf 

s°t™ There" ‘h® Present 

diffiinJ in "‘“"y sites of Crystallisation 

amering m place and time, or wc should not see 

nr"i„Ted"^rthr^•*" ‘"i from diCln-rniX' 
Xe diamonds from different parts of (he 

with'k"rbon’^vl'i.U°r"’®S‘'i® masses of iron saturated 

«pS;r»T.'w 

m^ked XhiL'iInf beautifully 

inXlL TT triangles, interlaced and of varv- 

sJsh^Zm •*^® horoscope these markings appear 

Lrfaee . ^ J sharply cut out of the surrounding 

to tediiate tlie'‘T®f Kv ®“PP°sed by Gustav Rose 

indicate the probability that the diamonds at some 
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previous time had been exposed to incipient combustion. 
Rose also noted that striations appeared on the surfaces 
of diamonds burnt before the blowpipe. 

I have tried many times to imitate these markings by 
partial combustion of clear crystals of diamond, but have 
not succeeded in reproducing triangles of such beauty as 
you sec formed by nature. According to the crystalline 
face exposed to incipient combustion the etchings arc 
triangular or cubical, and sometimes intermediate between 
the two. I throw on the screen magnified photographs of 
these etchings, and you will observe that while the 
triangular or box-like tendency is very apparent, there is 
an absence of regularity and sharpness. 

The artificial markings are closer massed, looking as if 
the diamond during combustion had been dissected into 
triangular and rectangular flakes, while the markings 
natural to crystals appear as if produced by the crystal- 
lising force as they were being built up. 

Certain artificial diamonds present the appearance of an 
elongated drop. 1 have seen diamonds which have exactly 
the appearance of drops of liquid separated in a pasty con- 
dition and crystallised on cooling. Diamonds^ are some- 
times found with little appearance of crystallisation, but 
with rounded forms similar to those which a liquid might 
assume if kept in the midst of another liquid with which 
it would not mix. Other drops of liquid carbon retained 
for sufficient time above their melting point would coalesce 
with adjacent drops, and on slow cooling would separate 
in the form of large perfect crystals. Two drops, joining 
after incipient crystallisation, might assume the not un- 
common form of interpenetrating twin crystals. Illus- 
trations of all these caprices arc here to-night. 

Again, diamond crystals are generally perfect on all 
sides. They show no irregular side or face by which 
they were attached to a support, as do artificial crystals 
of chemical salts ; another proof that the diamond must 
have crystallised from a dense liquid. 

Having no double refraction, the diamond should not 
act on polarised light. But, as is well known, if a trans- 
parent body which does not so act is submitted to strain 
of an irregular character it becomes doubly refracting, and 
in the polariscope reveals the existence of the strain by 
brilliant colours arranged in a more or less defined pattern 
according to the state of tension in which the crystal 
exists. I have examined many hundred diamond crystals 
under polarised light, and with few exceptions all show 
the presence of internal -tension. I will project some 
diamonds on the screen by means of the polarising micro- 
scope, and you will see by the colours how great is the 
strain to which some of them are exposed. On rotating 
the polariser, the black cross most frequently scon revolve.s 
round a particular point in the inside of the crystal ; on 
examining this point with a high power, we sometimes 
see a slight flaw, more rarely a minute cavity. The cavity 
is filled with gas at enormous pressure, and the strain is 
set up in the stone by the effort of the gas to escape. I 
have already told you that the great Cullinan diamond 
by this means reveals a state of internal stress and strain. 

It is not uncommon for a diamond to explode soon after 
it reaches the surface; some have been known to burst in 
the pockets of the miners or when held in the warm hand, 
and the loss is the greater because large stones are more 
liable to explode or fly in pieces than small ones. 
Valuable stones have been destroyed in this way, and it 
is whispered that cunning dealers are not averse to allow- 
ing responsible clients to handle or carry in their warm 
pockets large crystals fresh from the mine. By way of 
safeguard against explosion, some dealers imbed largii 
diamonds in raw potato’ to ensure safe transit to England. 

The anomalous action which many diamonds exert on 
polarised light is not such as can be induced by heat, but 
it can easily be conferred on diamonds by pressure, show- 
ing that the strain has not. been produced by sudden cool- 
ing, but by sudden lowering of pressure. 

The illustration of this peculiarity is not only difficult, 
but sometimes exceedingly costly — difficult because it is 
necessary to arrange for projecting on the screen the image 
of a diamond crystal between the jaws of a hydraulic press, 
the illuminating light having to pass through delicate 
optical polarising apparatus — and costly because only 
perfect, clear crystals can be used, and crystals of this 
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character sometimes fly to pieces as the pressure rises. 
No colour as yet is seen on the screen, the crystal not 
being birefringent. A movement of the handle of the 
press, however, gives the crystal a pinch, instantly re- 
sponded to by the colours on the screem, showing the pro- 
duction of double refraction. Another movement of the 
handle bright<uis the colours ; a third may strain The 
crystal beyond its power of resistance, so I refrain. 

Hardness. 

Diamonds vary considerably in hardness, and even 
different parts of the same crystal differ in their resistance, 
to cutting and grinding. 

Beautifully white diamonds have been found at Inverel, 
New South Wales, and from the rich yield of the mine 
and the white colour of the stones, great things were 
expected. In the first parcel which came to England the 
stones were found to be so much harder than South African 
diamonds that it was at first feared they would be useless# 
except for rock-boring purposes. The difficulty of cutting 
them disappeared with improved appliances, and they now#* 
are highly prized. 

The famous Koh-i-noor, when cut into its present form, 
showed a notable variation in hardnes.s. In cutting one of 
the facets noar a yellow flaw, the crystal became harder 
and harder the further it was cut, and after working the 
mill for six hours at the usual speed of 2400 revolutions a 
minute, little impression was made. 'I’he speed was in- 
creased to more than 3000, when the work slowly pro- 
ceeded. Other portions of the stone wore found to be 
comparatively soft, and hardened as the outside was cut 
away. 

I can illustrate the intense hardness of the diamond by 
experiment. On the flattened apex of a conical block of 
steel I place a diamond, and upon it I bring down a second 
cone of steel. With the lamp I project an image of the 
diamond and steel faces on the screen, and force them 
together by hydraulic power. I can squeeze the stone into 
the steel blocks without injuring it in the slightest degree. 

The pressure gauge shows 60 almosphores, and the 
piston being 3-2 inches diameter, the absolute pressure is 
3* 16 tons, equivalent on a diamond of 12 square, mm. 
surface to 170 tons per square inch of diamond. 

Although not directly bearing on the subject, I will 
introduce the only serious rival of the diamond as regards 
hardness. It is the metal tantalum, a fine specimen of 
which I owe to Me.ssrs. Siemens Brothi^rs. A hoh^ had to 
be bored through a plate of this metal, and a diamond 
drill was used revolving at the rate of 5000 revolutions per 
minute. This whirling force was continued cea.selossly for 
three days and nights, when it was found that only a 
small depression i mm, deep had been drilled, and it was 
a moot point which had suffered most damage, thii diamond 
or the tantalum.^ In another respect - tantalum is likely 
to rival graphitic carbon, as it has rivalled adamantine 
carbon. Its thin wire is extensively used for filaments 
of incandescent electric lamps ; it shows a much higher 
efficient than does the old carbon filament. The melting 
point of tantalum is about 2300® C., a temperature seldom 
or never reached in an ordinary lamp. 

Ref r activity. 

But it is not the hardness of the diamond so much as 
its optical qualities that make it so highly prized. It is 
one of the most refracting substances in nature, and it also 
has the highest reflecting properties. In the cutting of 
diamonds advantage is taken of these qualities. When cut 
as a brilliant the facets on the lower side are inclined so 
that light falls on them at an angle of 24® 13', at which 
angle all the incident light is totally reflected. A well cut 
brilliant should appear opaque by transmitted light e.xcept 
at a small spot in the middle where the table and culet 
are opposite. All the light falling on the front of the 
stone is reflected from the facets, and the light pass- 
ing into the diamond is reflected from the interior 
surfaces and refracted into colours when it passes out into 
the air, giving rise to the lightnings, the effulgence, and 
coruscations for which the diamond is supreme above all 
other gems. 

In vain I have searched for a liquid of the same refrac;; 

1 W. von Bolton Zeiisihr. Ekkirochrm , ii., 4S-5t, January ao, 1905, 
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tion as diamond. Such a liquid would be invaluable to the 
merchant, as on immersing a stone the clear body would 
absolutely disappear, leaving in all their ugliness the flaws 
and black specks so frequently seen even in the best stones. 

Arguing from theoretical considerations connected with 
the specific refractive energy of diamond, and employing 
Lofentz’s expression for refraction — 



in which /a == refractive index, /a — i = ref ractive energy, 
d=density, and P = molecular weight, Briihl has shown 
that diamond is perfectly normal in its optical properties, 
and has an atomic refraction =5. He has put forward 
the speculation that the diamond may be the last member 
of the paraffin series of which marsh-gas is the first. 

“ Now we can imagine,” says Briihl/ “ why the 
diamond, z.c. pure crystallised carbon, is optically normal- 
'We obtain an idea of the mineral’s chemical constitution, 
and of the way in which the atoms of carbon are perhaps 
“combined in the sparkling gem. The diamond cannot 
possibly contain any double bonds. Imagine, however, at 
each of the six corners of a regular octahedron, a single 
molecule of marsh-gas, CH^, t.e. altogether CgHoj, and 
then imagine all the 24 hydrogen atoms successively 
removed, so that each carbon atom is connected with each 
of its neighbours only by a single bond, and thus all six 
atoms of carbon are united together in a single whole. 
Then you obtain, as the most simple representation of the 
molecule of the diamond, a regular octahedron, with one 
atom of carbon at each of its six corners, whilst the edges 
represent the mutual bonds : — 



Several simple molecules of this kind may be combined 
into one crystallised particle of the spectrochemically 
normal diamond.” 

Absorption Spectrum of Diamond. 

On passing a ray of light through a diamond and ex- 
amining it in a spectroscope, B. Walter has found in all 
colourless brilliants of more than one carat in weight an 
absorption band at wave-length 4155 (violet). He ascribes 
this band to an impurity, and suggests it may possibly be 
due to samarium. Three other fainter lines were detected 
in the ultra-violet by means of photography. 

Phosphorescence of Diamond. 

After exposure for some time to the sun many diamonds 
glow in a dark room. Some diamonds are fluorescent, 
appearing milky in sunlight. In a vacuum, exposed to a 
high-tension current of electricity, diamonds phosphoresce 
of different colours, most South African diamonds shining 
with a bluish light. Diamonds from other localities emit 
bright blue, apricot, pale blue, red, yellowish green, orange, 
and pale green light. The most phosphorescent diamonds 
are those which are fluorescent in the sun. One beautiful 
green diamond in my collection, when phosphorescing in a 
good vacuum, gives almost as much light as a candle, and 
you can easily read by its rays. But the time has hardly 
come when diamonds can be used as domestic illuminants 1 
The emitted light is pale green, tending to white, and in 
its spectrum, when strong, can be seen bright lines, one 
at about \ 5370 in the green, one at X 5130 in' the greenish 
blue, and one at X 5030 in the blue. 

After many years’ bombardment in a vacuum tube this 
mamond grew very dark, almost black, on the surface. 
Heating in a mixture of nitric acid and potassium chlorate 
scaixely changed the colour. The action of heat was then 
tried, and on slowly heating to about 500® -C. the, dark 

^ ^receedzns^s of ikn Royal /nsiztuNoMi U&y 26, igos, 
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colour entirely disappeared, and the original milky green 
appearance was restored. Although I watched narrowly 
I could see no trace of phosphorescence during the heating. 

Diamonds which phosphoresce red generally show the 
yellow sodium line superposing on a continuous spectrum. 
In one Brazilian diamond phosphorescing a reddish yellow 
colour, I detected the <*itron line chanicteristic of yttrium. 

By permission of Mrs. Kunz, wife of the w(dl kmiwn 
New York mineralogist, I will show you pcrhaiis the most 
remarkable of all phosphorescing diamonds. This prodigy 
diamond will phosphoresce In the dark for some minutes 
after being exposed to a small pocket electric light, and if 
rubbed on a piece of cloth a long streak of phosphorescence 
appears. 

T ribo-liimincscencc . 

A few minerals give out light when rubbed, and Mrs. 
Kunz’s diamond is equally striking in this respect. In the 
year 1663, the Hon. Robert Boyle rend a paper before the 
Royal Society, in which he desc'ribed sov(‘ral experiments 
made with a diamond which markedly showed tribo- 
luminescence. As specimens of tribo-luminescent bodies, 1 
show you sphalerite (sulphide of zinc) and an artificial 
sphalerite, which is even mon^ responsive to friction than 
the native .sulphide.^ 

Combustion of the Diamond. 

When heated in air or oxygen to a temperatunj vary- 
ing from 760° C. to 875® C., according to its hardness, the 
diamond burns with production of carbonic acid. It leaves 
an extremely light ash, sometimes retaining the shape of 
the crystal, consisting of iron, lime, magnesia, silica, and 
titanium. In boart and carbonado the amount of ash 
sometimes rises to 4 per cent., but in cl(‘ar crystallised 
diamonds it is seldom higher than 0*05 per cent. By far 
the largest constituent of the ash is iron. 

Action of Radium on Diamond. 

The ^ rays from radium having like properties to the 
stream of negative electrons in a “radiant matter tube, it 
was of interest to a.scertain if they would exert a like 
difference on diamond. The diamond glows under the in- 
fluence of the $ radiations, and crushed diamond cemented 
to a piece of card or metal makes an excellent screen in a 
spinthariscope — almost as good as zinc sulphide. Some 
fine colourless crystals of diamond were embeddt'd in 
radium bromide and k(ipt undisturbed for more than twelve 
months. At the end of that time they w<M’e examined; 
The radium had caused them to assume a beautiful blue 
colour, and their value as ” fancy stones ” had been 
materially inci'oasecl. Here are a ix^mple of diamonds 
originally of the same purity of water. One has been 
coloured by radium, t:he other is in its natural .state. The 
colour of the radium-tinted stone is very pronounced. The 
lantern slide shows the darkening thus produced. A and B 
are diamonds after twelve months' burial in radium 
bromide; diamond C is of the original colour. 

jrhis blue colour is persistent, and penetrates below the 
surface. ^ It is unaffected by long-continued healing in 
strong nitric acid and potassium chlorate, and is not dis- 
charged by heating to redness. 

To find out if this prolonged contact with radium had 
communicated to the diamond any radio-active properties; 
six diamonds were put on a photographic plate, and kept 
in the dark for a few hours. I will project the image of 
the result after development. The three on the upper row 
are the diamonds which have had a prolonged sojourn 
with radium, the three below are similar diamonds picked 
out for comparison, which have not been near radium. 
See how strangely the three upper ones have acted. Notice 
also that by mere contiguity to the others the lower 
diamonds also shine with an induced, factitious radio- 
activity. I throw on the screen a magnified image of one 
of the blue crystals, and you see in how regular and 
geometrical a pattern the radio-active emanations radiate 
from the crystal. This observation has only been made 

^ Artificial tribo-lurainesceTit sphalerite 

Zinc carbonate 100 parts 

Flower of sulphur 30 

Manganese sulphate i per cent. 

Mix with distilled water and dry at a gentle heat. Put in luted crucible 
and keep at a bright red heat for from two to three hours. . , | 
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a short time, and is still under investigation. Like the 
blue tint, the radio-activity persists after drastic treatment. 
To me this proves that radio-activity does not ^ merely 
consist in the adhesion of electrons or emanations given off 
by radium, to the surface of an adjacent body, but the 
property is one involving layers below the surface, and like 
the alteration of tint is probably closely connected with 
the intense molecular excitement the stone had experienced 
during its twelve months’ burial in radium bromide. 

A diamond that had been coloured blue by radium, and 
had acquired strong radio-active properties, was ^ slowly 
heated to dull redness in a dark room. Just before visibility 
a faint phosphorescence spread over the stone. On cooling 
and examining the diamond, it was found that neither the 
colour nor the radio-activity had suffered appreciably. 

The diamond is remarkable in another respect. It is 
extremely transparent to the Rontgen rays, whereas highly 
refracting glass, used in imitation diamonds, is almost 
perfectly opaque to the rays. I exposed for a few seconds 
over a photographic plate to the X-rays the large Delhi 
diamond of a rose-pink colour weighing 31 carats,^ a 
black diamond weighing 23 carats, and a glass^ imitation 
of the pink diamond. On development, the impression 
where the diamond obscured the rays was found ^ to Be 
strong, showing that most rays passed through, while the 
glass was practically opaque. By this means imitation 
diamonds can readily be distinguished from true gems. 

I have already signified that there are various degrees 
of refractoriness to chemical reagents among the different 
forms of graphite. Some dissolve in strong nitric acid ; 
other forms of graphite require a mixture of highly con- 
centrated nitric acid and potassium chlorate to attack 
them, and even with this intensely powerful agent some 
graphites resist longer than others. M. Moissan has shown 
that the power of resistance to nitric acid and potassium 
chlorate is in proportion to the temperature at which the 
graphite was formed, and with tolerable certainty we can 
estimate this temperature by the resistance of the specimen 
of graphite to this reagent. 

The superficial dark coating on a diamond after exposure 
to molecular bombardment I have proved to be graphite.^ 
M. Moissan has’ shown that this graphite, on account of 
its great resistance to oxidising reagents, cannot have been 
formed at a lower temperature than 3600® C. 

It is thus manifest that the bombarding electrons 
endowed with an electric charge, and striking the diamond 
with enormous velocity, raise the superficial layer to the 
temperature of the electric arc, and turn it into graphite, 
whilst the mass of diamond and its conductivity to heat are 
sufficient to keep down the general temperature to such a 
point that the tube appears scarcely more than warm to 
the touch. 

A similar action occurs with silver, the superficial layers 
of which can be raised to a red heat without the whole 
mass becoming more than warm.® 

I will now direct your attention to a strange property 
of the diamond, which at first sight might seem to discount 
the great permanence and unalterability of this stone. It 
has been ascertained that the cause of phosphorescence is 
•in some way connected with the hammering of the 
electrons, violently driven from the negative pole, on to 
the surface of the body- under examination, and so great 
is the energy of. the, bombardment that impinging on a 
piece of platinum or even iridium the metal will actually 
, melt. When the diamond is thus bombarded in a radiant 
matter tube the result *is startling. It not only phos- 
phoresces, but assumes a brown colour, and when the 
action -is. long-continued becomes almost black. 

I will project a diamond on the screen and bombard it 
with radiant matter before your eyes. I do not like to 
anticipate a failure, but I am at the mercy of my diamond. 
I cannot rehearse" this exp!eriment, and it may happen that 
the diamond I have selected will show caprice an 4 not 
blacken ^ in reasonable time. Some diamonds visibly 
darken in .a few minutes, while others, more leisurely in 
their ways, require an hour. 

This blackening is only superficial, but no ordinary 
means of cleaning will remove the discoloration. Ordinary 

j Chemical News^ vol. Ixxiv., p. 39 , July, i 8 g 6 . 

‘ ' 3 Compies rendm^ exxiv., p. 653. 

, ,3 Proc^ 1., p. gg, June, tSgt. 
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oxidising reagents have little or no effect in restoring the 
colour. The black stain on the diamond is due to a form 
of graphite which is resistant to oxidation. 

Conversion of Diamond into Gfaphiic, 

Although we cannot convert graphite into diamond, we 
can change the diamond into graphite. I take a efear 
crystal of diamond and place it between two carbon poles, 
and throw the image on the screen by means of a powerful 
arc lamp behind. I now bring the poles with intervening 
diamond together and form an arc between. The teinpera- 
tux-e of the diamond rapidly rises, and when it approaches, 
3600® C., the vaporising point of carbon, it breaks down, 
swells, and changes into black and valueless graphitc.^ I 
show this experiment because it is striking and suggestive. 
I may add that it is costly — ^because the stone, if not of 
fine quality, might easily burst. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Sir Clements R. Markham, K.C.B., F.R.S., will deliver 
an address at Cambridge on Thursday, October 19, intro- 
ductory to the courses of instruction in geography. 

Science announces the death of General Isaac J, Wistar, 
of Philadelphia, founder of the Wistar Institute of Anatomy 
and Biology of the University of Pennsylvania, formerly 
president of the American Philosophical Society. By his 
will the Wistar Institute will receive the residue of his 
estate, thought to amount to about 80,000/. 

In the course of an address to the students of Cornell 
University in 1903, President Schurman emphasised the 
necessity of a systematic disti'ibution of the daily time 
of college students. He recommended the following general 
apportionment of hours : — for work, eleven ; for sleep, 
eight j for amusement, one ; for meals and athletics, two 
hours each. Work is made to include not only time spent 
in the laboratory and lecture-room and in private study, 
but also time given to societies and, to self-support.^ This 
advice led Dr. Guy M. Whipple, of Cornell University, to 
try to ascertain how the students in his university actually 
do distribute their daily time. The results of his inquiries 
are described in an article in the current number of the 
Popular Science Monthly. In the summary to the detailed 
tables given in his article Dr. Whipple states that, taking 
the university as a whole, the average Cornell student 
devotes just nine hours daily to college work, sleeps 
7*9 hours, devotes 2*23 hours to amusement, 1*72 hours 
to physical exercise, 1-4 hours to meals, 0-39 hour to self- 
support, and 1*36 hour.s to unclassified activities. The 
average length of time given to work is greatest in the 
college of medicine, and progressively less in those of 
engineering, law, agriculture, and arts. Both in the 
university at largo and within the College of Arts and 
Sciences, men give more time to college work than women. 

Prof. J. W. Judd, F.R.S., distributed on October 5 the 
medals and prizes gained during the past session by the 
students of the Royal College of Science, London, in the 
lecture theatre of the Victoria and Albert Museum, South 
Kensington. The Dean, Prof. Tilden, F.R.S., in opening 
the proceedings, I'eferred with regret to several losses 
which the college and school had sustained during the 
year, alluding particularly to the death of Prof. Howes. 
The geological division had lost its chief by the retire- 
ment of Prof. Judd. The college Ts now, the Dean con- 
tinued, in an attitude of expectancy in regard lo the 
future, and it is possible that next year they will be able 
to hold the prize distribution in the new buildings. He 
said that in ten years seventy-six of the students of the 
college have taken the degree of B.Sc., and, in addition, 
thirty have taken first-class honours, besides which there 
are nine doctors of science. Prof. Judd, having distributed 
the awards, addressed the students. He acknowledged the 
, uniform courtesy and consideration which he had received 
from colleagues and students alike during his forty-five 
years’ experience in connection with the school. Nearly 
two-thirds of that period had been spent in the position of 
j one of the teachers. He congratulated them on the ex- 
j pansion and development which is now promised, aryj 
• expressed the hope that the- change would lead to even 
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greater successes in the future than have been attained in 
the past. Mr. R. L. Morant, permanent secretary of the 
Board of Education, in moving a vnte of thanks to Prof. 
Judd, said the college stood for the essential necessity of 
practical work as a proper means of the study of science. 

The new College of Hygiene and Physical Training 
instituted by the Carnegie Dunfermline trustees, which 
was described in our issue for September 28 (p. 550), was 
opened formally on October 4 by Lord Linlithgow, Secre- 
tary for Scotland and vice-president of the Council of 
a Education in Scotland. The chairman, Dr. John Ross, 
delivered the opening address. He said the work of the 
college is to be two-fold. Following the method established 
for the training of the teachers in elementary schools, 
there is provided first what may be called a great prac- 
tising school with 4500 pupils, consisting of all the school 
children, and next there is the college proper, consisting 
of young women prepared to adopt the teaching of physical 
culture as a profession, or to Acquire for their own 
personal benefit a knowledge of themselves and the most 
rational rules of life. As yet only young women are to be 
received, but it is anticipated that it will be possible in 
the near future to receive young men. Lord Linlithgow, 
during the course of an interesting speech, said there is 
no doubt that the country is waking up to the necessity 
of some sort of physical training for young people, and 
to the necessity of a better understanding of the laws of 
hygiene. It is well that the public should understand 
what physical training means. Lord Linlithgow defined 
it as the careful development of the general health to the 
advantage of the whole body, and indirectly to the 
advantage of the mind. The Carnegie trustees are, he 
continued, doing a great and valuable service to Scotland 
in taking up this subject. They are doing a work which 
no school board can do, for it is doubtful whether public 
opinion has as yet ripened sufficiently to allow the Educa- 
tion Department to apply any considerable portion of the 
national funds to a purpose of this kind. It will come in 
time, for the public is taking an increasing interest in all 
that concerns the feeding, the management, the cleanli- 
ness, and physical welfare of the young generation. It is 
being recognised more and more that the amount of in- 
formation* or book-learning, which a child acquires at 
school ^ is a, matter of comparatively little importance. 
What is wanted is the healthy training of the boy or girl 
both physically and mentally. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, July 14. — ‘*The Phagocytosis of Red 
Blood-cells.” By Dr. J. O. Wakelin Barratt. Com- 
municated by Sir Victor Horsley, F.R.S. 

The author has investigated the conditions under which 
phagocytosis of red blood-cells, by means of leucocytes, is 
brought about. Metchnikoff, who studied this process, 
attached great importance to the part played by the 
leucocytes, but Sawtehenko discovered that the chief factor 
:m the production of this form of phagocytosis is sensi- 
Ihilisation of the red blood-cells, which can he brought 
about by the serum of animals which have been previously 
iinj^ted with the variety of red blood-cells employed for 
phagocytosis, and he attributed the action of the serum 
*0 the presence of ♦amboceptor (injmunisine, fixateur). 
That this is not so, however, is shown by the circumstance 
that, in the absence of amboceptor, strongly marked phago- 
cytosis may be brought about by serum, and further 
experiments showed that the. effective constituent is an 
opsonin. In addition, it was found that erythrocytic 
dpsoninp ^re sometimes present, usually in relatively small 
quantities, m normal sera, and in suitably chosen con- 
ditions of experiment may be used to prepare red blood- 
pells for ingestion by leucocytes. 

Paris. 

Academy of Sciences, October 2.— M. Troost in the 
chair. — Summary of the observations of the solar eclipse 
of August 29-30 matfe at Sfax, Tunis : G. Bisourdan. 
i^ight clouds were present during the eclipse, but were not 
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sufficiently numerous to interfere seriously with the obsc'i'v- 
ations. Particulars are given of the determination of time, 
the observations of the contacts, the photography of the 
inner corona, the monochromatic photography of the 
corona, the work done with the spectrographs, ocular and 
photographic photometry, the influence of the passage of 
the shadow on the magnetic state of the earth, meteorology , 
and actinomelry, drawings made with the naked eye, ' 
observation of the moving shadows, the darknc.ss during 
the eclipse, and the visibility of the stars. — On the laws 
of sliding friction : Paul Painlev^. An extension of thC;' 
results obtained in a previous paper and a reply tC ^me 
objections. — Observation of the eclipse of the sun of 
August 30 at the Observatory of Marseilles: M. Stephan.' 
The atmospheric conditions were quite satisfactory. The 
times of first and second contact arc given, and the 
changes of temperature were automatically registered. — 
On some differential equations of the second order : Richard 
Fuchs. — On minimum surfaces : S. Bernstein. — Experi- 
mental verifications of the undulatory form of the photo- 
graphic function : Adrien Gudbhard. — On isostrychninc ; 
A. Bacovesco. Isostrychnine is , obtained hy heating 
strychnine with water in sealed tubes at 160® C. to i8o° (\ 
The colour reactions of the isomer resemble those of th(‘ 
original alkaloid, but there are points of difference. The 
poisonous properties^ of the isomer are less marked than 
in strychnine, and, indeed, rather approximate to those of 
curare. That the two alkaloids are structurally different 
is shown by the action of sodium ethylate, which converts 
isostrychnine integrally into the isostrychnic acid of Tafel. , 
— On the mode of propagation of some aquatic plants : 
Louis FranQois.— On the geology of the Sahara : R, 
Chudeau. — On the direction of the permanent mag- 
netisation of a metamorphic clay from Pontfarlin (Cantal) : 
Bernard Bmnhes. 
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^mecha¥!1cs for students. 


By W. D. Eggar, 
‘ 'n. vlirterS-plissisCiondo^ Edward Arnold, 1905.) 


3s. 6d. 

Elememi, of Mechanics. By Prof. Mansfield Merri- 
man. Ppi.J72. (New York : John Wiley and Sons; 
London: Chapman and Hall, Ltd., 1905.) Price 
I dollar net. 

An Intermediate Course of Mechanics. By A. W. 
Porter. Pp. viii + 422. (London: John Murray.) 


Price 55. 


M r. eggar is doing good work in the move- 
ment which aims at the extension of quanti- 
tative measurements in the courses of mathematical 
studies for youths, and a school book of mechanics 
from the author of the well known experimental 
introduction to geometry is sSure to be received with 
favour and interest by teacher and pupil alike. We 
may say at once that readers are not likely to be 
disappointed, for the experimental work on which 
the fundamental principles are based is simple, 
suggestive, and thorough, and the essence of the 
subject is not obscured by an undue amount of mathe- 
matical dressing. 

: The first five chapters are concerned with the verifi- 
cation and elucidation of Newton’s laws of motion, 
and some very efficient apparatus is introduced and 
described in this admittedly difficult portion of the 
subject ; we agree with the fiuthor that “ velocities, 
■accelerations, mpments, work, and momentum can 
be made clear to a stud(uit if ho has to measure 
them.” Experhnents of Galileo by means of which 
the laws of falling bodies vvere discovered are intro- 
duced with suitable modifications; a clevcu” method 
of measuring time by the use of a vibrating spring 
carrying a ])aint brush (due to Mr, Fletcher) is 
^ employed, and altogether this .section, treating kinetics 
-experimentally, is most interosting and very satis- 
factory. The next five chapters relate to statics arid 
the equilibrium of forces, and the remaining portion 
of the book deals with work, friction, Simple 
machines, projectiles, circular and simple harmonic 
motions, stres$ and strain, and fluids. 

There is little in the book to which exception can 
be taken. When the author: seems to imply that the 
unit of force in the “ engineer’s ” system is a variable 
.quantity, he appears to misapprehend the system. 

^ The experiments on change of motion are confined to 
straight-Uiie motion. The student would have been 
led to a more comprehensive view of the subject if 
there could have been introduced an experiment illus- 
trating vector change in plane motion, accompanied 
hy the plotting of a hodograph. Then, instead of 
resorting to an antiquated and non-instructive p^oof 
for the acceleration in uniform circular motion, the 
hodpgraph could have been used to illuminatje the 
principle that force is the time rate of change of 
momentum, ; , * 

The test is arranged so that statics,. cah ba' ^ 
Np. 1877, VOL. 72] 


before kinetics if this procedure is thought desirable, 
but the sequence adopted by Mr. Eggar seems to us 
the right one. In addition to the experimental work, 
numbers of good and suggestive exercises are p»t)- 
vided at appropriate intervals. The author has 
succeeded in producing a most admirable text-book, 
and one which we should like to see larg(‘ly used 
throughout the schools of the country. 

The aim of Prof. Merriman in his volume is to 
introduce mechanics to young engineering students 
in a manner whereby the principles are established 
by constant appeals to experience, and are not lost 
sight of by the introduction of a mass of algebraical 
matter. The intention is good, but the experience 
should be that gained 'first-hand by the student him- 
self from experimental work in a laboratory. The 
method employed by the author is to base the science 
on axioms which the reader has to take largely on 
trust. After the first four pages, six of these are 
suddenly introduced. Thus : — Axiom r. Where only 
(aie force acts on a body, it moves in a straight line 
in the direction of that force.” 

As a professor of civil engineering, the author 
naturally gives more attention to statics than to 
dynamics. In fact, the latter branch is very feebly 
presented, and the subject docs not gain by the sub- 
stitution of the axioms for Newton's laws. For 
example, the fundamental principle that impulse is 
equal to change of momentum is nowhere found. 
For the acquirement of a knowledgtt of the subject 
r<‘.liance is largely placed on the working of the four 
hundred problems, mostly numt^rl('al, which are spread 
over the book. 

In Prof. Porter's elementary text-book of theoretical 
m(‘chanics the subject is presented so as to apptml 
to physicists rather than to engineers. Students read- 
ing for the in termed ialxi t)ass examination of London 
University will find the book very hcdpful. A few 
experiinenl.s in verification of the laws of mechanics 
arts d( 5 .sci*ibcd, but the treatment is filinost wholly 
cU^ductive. The author begins by discussing the 
kinematics and kinetics of the rectilinear motion of 
Cl rigid body, and is very happy in his explanations 
of the fundamental conceptions of space, time, mass, 
niomcntum, &c,, particular jittention being paid to 
the units of measurement and to the change from one 
set of units to another. In defining the several 
systems, howevijr, the author seems to be mistaken 
in his view that the unit of force adopted by engineers 
is a variable one depending upon latitude. 

The consideration of the mechanics of a particle 
is preceded by a chapter on the addition of vectors, 
in which some olei.nehtary trigonometry is intro- 
ducod. The author might here have improved 
his definitions of the trigonometrical ratios for 
angles of any magnitude by making use of 
the projections of a rotation vector. The action of 
couples, and the dynamics of rigid bodies .having 
plane motion ara next considered, and very logic, ally,, 
but here, a few additional experiment^ personally 
tarried out' would have materially added to the 
students ; grip of this , some what difficult part of the*i 
' subjeei^^^ TO is a chapter, dealing mathenmtlbaUy , 

' ' '' 'C ' 
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with >ome simple mechanical contrivances such as 
the wedg'e, screw, lever, and pulley; another on 
simple harmonic motion, in which the pendulum is 
rather fully dealt with; and then follows a chapter 
devoted to the mechanics of fluids, and comprising’ an 
examination of the st.ability of floating* bodies. The 
book concludes with a chapter on units and 
_ dimensions. 

Sets of examples are given, the numerical answers 
being* collected at the end of the volume. Specimens 
of recent intermediate science examination papers of 
I niversity Colleg-e in connection with the University 
of London are appended. Some will regret that the 
author does not assume a slight acquaintance with the 
^ Calculus such as must he possessed by most readers 
of the book. But taken altogether the subject is 
dealt with very thoroughly, and developed naturally 
and logically, and the book deserves a wide circula- 
tion. 

^IVSIC OF SIXGL\G-B1RDS. 

Field Book of ]Vild Birds and their Music, Bv F. 
Schuyler Alathews. Pp. xxxv + 262. (New York 

and London : G. P. Putnam \s Sons, 1^04.) Price 
2 dollars. 

is a very pretty little book, with many charm- 
ing illustrations of American singing-birds, and 
numerous attempts to represent their songs in our 
musical notation. It would s(‘em as if the song's of 
-\.merican birds lent thcniselv(‘s more rcadilv than 
those of our European species to such notation, for 
this is by no moans the first attempt of this kind 
which has rec(*ntly been mad(‘ on the other side of 
the water. The jiresent rovi(‘wer is under th<‘ dis- 
advantage of not having heard these birds in their 
native land, and is quite* ready to believe that Mr. 
Mathf'Ws’s musical notations mav giv<‘ an American 
.some vag’uo idea of what his birds sing'; at the same 
time, as one whose knowledge of music is even older 
than his knowledge of birds, he must emphatically 
exjwss a hope that British ornithologists will not 
imitate their American brethren in trying to render 
our familiar songs on this systcni. Our music is a 
highK artificial product, subject to strict limitations 
which have gradually been placed upon it as the art 
has developed in the course of many centuries; and 
to attempt to catch and (so to speak) to tame the 
songs of wild birds, bringing them forcibly under 
- conditions which entindy deprive them of their natural 
freedom in regard to pitch, scale, time, and rhythm, 
is in almost all cases to do them cruel violence. A 
very few of our birds— the cuckoo, for example, and 
the song-thrush — have vocal utterances which can be 
expressed on our musical scale ; but by far the greater 
number can only be represented in the amusing way 
in which Mr. Mathews has noted the song of the 
bobolink on pp. 50 and 51 — by a cloudy jumble of 
notes and lines above the stave, which suggests a 
flute-player gone mad. 

The sentence which he has prefixed to this curious 
bit of notation really explains his object and method, 
•"and forbids us to take him too scientifically. He 
says, If one prefers not to interpret bird-music, 
but to take it from Nature exactly as it comes, this 
NO. 1877, VOL. 72''1 


bit that follows may prove acceptable.'” Wlirit he 
has really been trying to do, it seems, is to interpret 
bird-music, by which he means that he has lishMied 
to it with a musical mind, and has gained from if 
certain musical impressions, which h(^ again interprets 
to us in the language of our musical art, not only in 
the form of melody confined in the fethu'.s of our 
miisical scale, but in many cases enriched ^with 
ingenious accompanying* harnioiiies. "I’ho reader willl 
find a good illustration of this nu'lhod in the treat- 
ment of the song of the Aim ‘ri can song-sparrow,, 
pp. no foil. It is the method pursiu^d by all wlio 
seriously attempt- to transfer the noh^s of birds to 
music-paper, though it may be doubt (‘d whclbc'r th(,‘y 
would all acknowledg(i this as frankly as Mr. 
Mathews. It follows that our knowI(‘dg(^ of bird- 
music is not really incr(^as<‘d by th(‘S(i efforts, chann- 
ing and interesting* as they ofhm arc to the musician 
for what is put upon paper is not the song of the 
bird, but an interpretation of it by an artistic mind. 
Taken in this light, this littk; book may give much 
pleasure, and may add a good deal to our knowledge 
of some delightful American songsters. 

W. F. 


OUR BOOK SHELF. 

Studien ueher IlaiitclektricHiit und Ilauimagnet- 

ismiis des Menschm. By Dr. Erik I-Iarnack. Pp. 

65. (Jena; Gustav FischeV, 1905.) Price j.Oo marks. 
The author takes a pocket-compass, about th<^ si/e of 
a lady’s watch, with metal case and watch-glass top^ 
and having placed it on a levcd surfaces lightly rubs the 
glass with the lip of his llngta*. 'I'he needle’ is imme- 
diately deflected from the magnetic ni(‘ridtan, i,'emain- 
ing’ so for a minute or mon*, and then nflairning tt> 
its original position. "J'hat magmdtsm has nothing 
to do with it is shown by the fact that <ho same 
phenomenon occurs when for th<^ magrud; there is- 
substituted a needle cd' nickid, platinum, /htc, bis- 
muth, or ivory, although tli(^ absences in such cases of 
a directive force*, makt.'s it moia^ difllcult to ob.serve. 
Static charges, appari'iitly much stronger, are with- 
out eff(‘ct, Sonu* p(‘oi)!e c<an influence the n(*cdle 
much more than oth(‘rs, and iho author’s power is 
not always eqiially strong. 

Ouantiiative experimt'nts wcri! und<‘rtak(.*n by thcr 
«author to measun* Hk* ILM.F'i induc(‘d by rubbing a 
glass plate of the same size* and shai)(' in the same 
manner. Using a Ih'aun el(H'trometer graduated u|> 
to 1500 volts, the maximum value obtaiiK^d by him 
was 1300 volts. It seems evident that a strong 
electric charge is diwoloped on a part of the glass sur- 
face by the friction of the finger upon it, and that the 
needle being fn‘e to move, and, moreover, in metallic 
connection with the case, is attractc'd by the charged 
surface. 

This is not dispiil(‘d by llie author, bis contention 
being that the magnitude of the (*rf(*ct is out of all 
proportion to the force expend(*d, and that, there- 
fore, it is not due to physical but to physiological 
causes set in action by the slight friction of the finger- 
tips. In the present writer’s opinion this contention 
is certainly not substantiated. The total energy of the 
charge of a condenser composed of a compass-needle 
and a square centimetre or so of glass with a P.D. 
of a thousand or, for that matter, of ten thousand' 
volts^ is trifling, and since the work actually done, 
consists in the mere turning of the needle ihrough 
qo*^, one is driveiv to ask whether if a cocoon fiV^ 
were attached to the end of the* needle and to the 
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operator’s fing'er he would be able to feel the pull 
of the earth’s magnetic force upon it. The work done 
by a few light touches of the finger must be amply 
sufficient to furnish all the energy required to deflect 
the needle. But to a modern electrician it certainly 
seems a remarkably efficient transformation. 

George J. Burch. 

Jn Introduction to the Study of Colour Phenomena. 
Bv Joseph W. Lovibond. Pp. 48; 10 coloured 
plates. (London : E. and F. N. Spon, Ltd. ; New 
York : Spon and Chamberlain, 1905.) Price 55. 
net. 

The author states that his object has been to supply 
the long-felt want of a power of recovering a given 
colour sensation and of a colour nomenclature by 
which that sensation may be quantitatively described. 
To this end “ scales of red, yellow and blue were 
constructed of glass slips, the slips of each^ scale 
being all of one colour with a regular variation in 
intensity from o-oi to 20 units, equal units of the 
three scales being in colour equivalence with each 
other. . . •. The test of equivalence is that a white 
light viewed through equal units of the three scales 
should give no evidence of colour. . . . The fogs on 
Salisbury Plain furnished the light actually used.” 
It was found that red, yellow, and blue were the only 
colours suitable for systematic work, and that any 
colour could be produced by their combination. The 
dimensions of the unit are, it is said, necessarily 
arbitrary, but the scale-divisions are equal, while the 
unit itself is recoverable. 

The colour to be tested is matched by that of the 
light transmitted by one of the glasses, or by several 
superposed, equality of luminosity being secured, 
when necessary, by the interposition of a neutral- 
tinted combination between the eye and the coloured 
object. A specification of the gla.sses employed i.s 
registered, according to certain rule.s, as a formula 
which- defines in terms of the author’s constants the 
colour “developed,” and supplies data for its future 
n‘production. 

To tho.se who are accustomed to regard the .spec- 
trum as the natural basis of colour expcTiment the 
author’.s method cannot but appear crude and un- 
scientific; but, given a sufficient supply of carefully 
selected glasses, it is probable that much useful work 
might be done in a rough and n‘ady way by its 
means. An example occurs in the quantitative study 
of the colour of the human blood in health and in 
disease, which is illustrated in plate vi. 

The book concludes with an exposition of Mr. 
Lovibond’s new theory of colour. 

Index Phytochemiciis. By Drs. J. C. Ritsema and 
J. Sack. With introduction by Dr. M. Greshoff. 
Pp. 86. (Amsterdam : J. H. do Bussy.) 

Dr. Greshoff explains in the introduction to this 
volume that it originated in a card index to the 
literature of plant chemistry compiled for use in the 
laboratory of the Colonial Museum at Haarlem, where 
the work carried on consists principally of the investi- 
gation of the proximate constituents of plants. 

The index enumerates the names of more than two 
thousand plant constituents, and gives in each case 
the percentage composition, formula, melting or boil- 
ing point, and at least one reference to the literature 
' — usually Beilstein’s “ Handbuch,” though in a few 
cases the references are to original papers. The 
volume also contains a short but useful bibliography 
of plant chemistry. 

The information given in the tables, so far as can 
be judged from trials in a few cases, appears to be 
accurate, and the index should prove useful to 
chemists engaged in the investigation of plant 
products, ; 
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LETTERS TO THE EDITOR. 

[The Editor docs not hold himself responsible for opinions 
expressed by his correspondents. Neither can he nndcriakc 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Natvhe. 
No notice is taken of anonymous conimunica 1 io}is.\ 
Eclipse Predictions. 

It is always interesting to compare the results of observ- 
ation with those predicted by calculation. In the case of 
the recent total eclipse of the sun this is rendered difficult 
by the want of agreement in the predictions of the two 
most used authorities, the Nautical Almanac and the 
Connaissance des Temps. The discrepancies in the pre- 
dicted duration of totality and of the breadth of the band 
traced on the earth’s surface by the total phase are made 
apparent in the following table. It is compiled from the 
table in the Nautical Almanac headed “ Limits of total 
phase of the Solar Eclipse,” and the corresponding table 
in, the Connaissance des Temps entitled “ Limites de 
I’JEclipse totale et Durde de la Phase totale sur la Ligne 
centrale.” Entries for as nearly as po.ssiblc the same time 
in each table have been taken and are placed together : — 
Column A . contains the authority, Nautical Almanac 
(N.A.) or Connaissance des Temps (C.T.). 

Column B contain.s the time (G.M.T.) for which each 
prediction is made. 

Column C contains the calculated distance (in nautical 
miles) and the bearing of the northern limit of totality 
from the corresponding southern limit. 

Column D contains the durations of totality on the 
central line as predicted by the one authority and (in 
brackets) as interpolated from the prediction of the other. 

Column E contains the differences of these -pairs of 
values. 


A , B 

1905 Aug. 30 

Distance 

C 

Bearing 

N.A. 

D 

CT. 

E 

G.M.T. 
h. m. 


0 

secs. 

secs. 

.secs. 

C.T. 022 .. 

113*5 •• 

N. 1 W. 

... (1984) 
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. (220*2) 
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C.T. t 43-1 .. 
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. „ 14 ,, 
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... 215 

5*8 

N.A. 1 44 .. 

icb ... 

- 11 44 >» 
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It will be seen that, for stations 

in Spain 

and th(i adjacinit 

Mcrditerranean 

, the duration of totality on 

the cimtral line 

was predicted by the 

French authority tc 

be from seven 

to (Mght seconds longer than by 

the British authority. 

In 


the same region, the. width of the band of totality is fnun 
ten to eleven nautical miles greater by the French than by 
the British prediction. The orienlation of the line conneci- 
ing the two limits of totality also differs considerably in 
the two tables. 

It is reported that at Sousse and Gabes, two towns in 
Tunisia, the eclipse was partial, while a total eclipse had 
been predicted for them. The prediction for these plac(‘.s 
would surely rest on French authority: we are therefore 
<‘ntitlc*d to conclude that the mistake has been made by 
the French ealcuUitor.s. An excessive estimate of the widtit 
of the band of totality would almost certainly be accom- 
panied by an excessive estimate of th(i duration of totality, 
and the table shows that both estimat(\s are considcrahly 
greater in the Connaissance des Temps than in the Naufu'al 
Almanac. J. Y. Buchanan . 

October 13. 


Absence of Vibration in a Turbine Steamship. 

Returning homeward to Paris the middle of SeptomlxT 
from the Tripoli eclipse, and finding passage to America 
difficult to obtain, I chanced to learn that the triple-screw 
turbine steamer R.M.S. XHrginian was sailing from Liver- 
pool for Montreal on September 30, so I was very glad 
to^ have the opportunity of a voyage in a ship full powered 
with this novel type of propulsion. After a weede an 
board I have no hesitation in saying that for freedom from 
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the nerve-annoying tremors incident to the usual recipro- 
cating engines, the Virginian has proved far and away 
the quietest steamship I have ever voyaged on. Excellent 
evidence of this, 1 think, lies in the exceptionally large 
number of passengers who dined comfortably in the saloon 
at -the roughest period of our entire passage. There was 
a fairly heavy sea on, and the ship was by no means free 
from wave-origined motion. So I am quite of the opinion 
that sea-sickness and all its train of discomforts must be 
greatly aggravated by the engine-borne tremors of the 
ordinary steamship, and that many people who are delicate 
"sailors under ordinary conditions might take ocean journeys 
with comparative comfort in a turbined ship. 

So unostentatious are the rotary engines of the 
Virginian, let alone their occupying but one-fourth the 
space of the usual expansion engines, that the quietness 
of their powerful and effective working, in every part of 
the ship, was continually deceiving one into thinidng that 
^the vessel had lost headway, or might have come to anchor 
altogether. Especially was this true in the dining saloon, 
•"that most critical of all spots, where one could rarely 
detect so much as a ripple on water in a glass, although 
going ahead at full speed of 15 knots. 

To my mind the Virginian seemed to behave all the 
voyage quite as if her motive power were entirely without 
her; in fact, she could scarcely have ridden more smoothly, 
or with less of that exasperating vibration (the unceasing 
action of which, I am convinced, is a prominent factor in 
inducing mal de mer)) if she had been towed at the 
identical speed by a huge hawser. David Todd. 

R.M.S. Virginian, Straits of Belle Isle, October 4. 


A Parasite of the House-fiy. 

Reverting to the recent correspondence under this head- 
ing between Mr. Davenport Hill and Prof. Hickson 
(Nature, August 24 and 31), I recall that a few years 
back many house-flies with Chelifers attached were sent 
to me at the Natural History Museum foi* determination of 
the species and explanation of the phenomenon. The first 
task was as easy as the second was difficult. ThO Chelifer 
was in most, nay in all, cases, so far as my memory 
serves, Chernes nodosus. But those who suggest that 
the explanation is to be sought and found in the value 
of the habit as a means of securing dispersal hardly 
realise, 1 think, the difficulties in the way of its 
acceptance. Chelifers are minute, active, and, for arthro- 
pods, not exceptionally prolific. Hence the sufficiency of 
** elbow-room for the survivors of a family of, say, forty, 
on the site chosen by the female for her progeny does not 
coincide with the view that they have special need of 
transportation. Moreover, when we remember that a 
Chelifer attached to a fly is exposed to the danger of being 
killed by the enemies of that insect, and also to the great 
chance of being landed in a wholly unsuitable environ- 
ment, it can hardly be maintained that the advantage 
derived from this method of dispersal has been a sufficiently 
important factor in survival to preserve and foster an 
initial instinct to g^ab and hang on to the legs of flies. 
That the aSrial porterage thus secured, whether fortuitously 
or “ intentionally,” must be a means of dispersal is too 
obvious to dispute; but I do not think more than that 
can be claimed for it, since it is as likely to end in failure 
as in success. 

Chelifers may be found not uncommonly beneath the 
wing-cases of large beetles. Presumably this habitat has 
b^ri ^adopted for the sake of the food supplied by the 
patasitic mites infesting the beetles. This fact, I think, 
suggests a line of investigation which may lead to a more 
satisfactory explanation of the association between Chelifer^ 
and flies thdn that put forward in Prof. Hickson letter. 

1 Zodlpgic^ Gardens, October 14. R. I. Pocock. 


Incandescence of Meteors, 

It is with great diffidence that , I approach this difficult 
subject, but the tlieory that the incandescence of meteors 
is * 4 ue tb the heat generated by the friction between these ' 
bodies and the molecubs of gas composing our atmosphere 
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I have ahva3\s found difficult to believe. The following 
theory is one which has occurred to me, and seems quit*’ 
a plausible one. Met<‘ors are usually of a in<*tallifer<>us 
nature, and consequently will have a comparatively low 
electrical resistance. \Vhcn they approach ‘the r’arfh thf’v 
will enter a magnetic field, and they will cut lint.’.s (if 
force of thi.s field at a high velocity. A high (fiectrical 
potential will be geiK’rated, and cons(»quently (*l(‘c(ri<‘ 
currents which will be inversely proportional to tlu* r(’.si.sl- 
anco. The electrical energy thus product^ will be <H.s,si- 
pated in heat, and if of sufficient intensity will raise tlie 
meteor to incande.scence. The truth or otherwis*; <if this 
theory could, I believe, be calculated, as thf^ data nec(‘Ksary 
for doing so will be at the disposal of read('rs of Natukk 
wffio make this branch of astronomy their study. 'I'his 
theory may have already been advanced, as 1 am not in 
touch with the latest developments of th(’ science. 

Coatbridge, September 3. GfwORUr A. Bkown. 


The electric currents which the author of the above letter 
regards as possibly constituting an efiicient source of tin* 
luminosity of meteors must no doubt arise, and play a 
certain part in the heat and light development. But tlu’ 
measure in which they can be supposed to conlri]>ule to 
it must clearly be extremely .small; or ratltor, it must be 
incomparably subordinah' to the ’intense ignition of tlu’ air 
produced, not at all by friction,^ but by the air's adiabatic 
compression against the front surface of the inet(H>rite; 
which is certainly quite competent, by itself alone, to (hnadop 
what may be said to approach pretty nearly to fabuUms 
degrees of temperatun’. If the kinetic energy of tran.slatit)n* 
in foot-pounds (v“/2g), of i lb. of the air propelled (at, say, 
30 miles per second) with the meteor’s speed (v feet/sec.) 
on its front face, bo divided by 330, tlie number thus 
obtained (1,180,620® C., in the case supposed) will be the 
number of centigrade degrees thi'ough which it will 
heated by the pure process of compression, supposing that 
the air can continue to subsist at all with its ordinary 
mechanical deportment and thermodynamical properties un- 
affected at that enormously high temperature. In the 
further forward, gradually advancing layers, and in the 
laterally escaping currents of the air, on which the higli 
forward speed of the meteor is only partially impressed, 
and which move more .slowly on tlunr various* courses, the 
compfe.s.sions are correspondingly les.s', and tho lower but 
.still exceedingly high temperatures <*an similarly calcu- 
lated from any fair esliniate.s of tlu^ air’s coUcclive or 

absolute velocity of translation in Ihost^ dirferont; ptisilions. 

It Is in the different rates of transport of these heated 
air-streams, all of them, a.s well as the highly attenuated 
motionh^ss atinospliere around, afft>rding very easy passage- 
ways to electricity, across tlie earth’s magnetic field or 

system of lines of magnetic force, that fitting circuits can 
certainly be found (either passing through, ,■ or else entirely 
omitting the meteorite itself), in whl^h, in the , way 
suggested in the above letter, electric currents may be quite 
certainly concluded to be magneto-electrlcally induced. 
For while one part of a closed air-circuit resting against 
the meteorite’s front surfact;, and another part, of it situated 
in the still atmosphere in front of or behind it, would be 
journeying towards or from each other with full meteor^-, 

speed, the circuits .so composed would be most suitably ■ 

conditioned for developing induced currents round them by 

: 1 Althoggha very general belief, it Ik as yet an entirelymistalten suppOKxtjoh 

that the high speed of impact of a meteorite into the rarer reuions of the 
I atmosphere reduces the air, by glvlntt it no time to diKsipate itself in front of 
! the meteorite, to a .state of granulation, or to a wedged throng of molecuk's 
producing heat by friction m/rr ay and against tlie .surface of the meteoriu*. 
Just the reverse of this condition is, however, really true, that the nir 
: remains a perfectly and frictioulessly elastic fluid, however ntuch it is c.om- 
pressed and intensely heated hy the impact. The .speed.s of sound- waves in 
the heated air which perform the office of transmitting and maintaining the 
orderly array of pre.ssuresin the streaming flows, at length differ in defect, 
in fact, from the air's speeds themselves in proportions which, as those 
mount up to meteor-speeds of many miles per second, only decline asympv 
totically to about the ratio 1 1 V'5, or nearly iisib Since, then, these v 
sound-waves, which convey the strokes and shocks' of the collision to and' 
fro between the meteor-centre and the surrounding air, arise and trave;|. ' > 

. in the moving field of the compressed air a.s if it were at rest, it is easy tp ,, 
petoeive that by their extremely rapid action.s a most exceptionally perfect 
elastic-fluid relation, or steady disposition of the line.s, or lanes of air-^C^,. ', 
and blast-pressure, must really he established and maintained in eyisih'ly' 
persistent .shapes and contour, in the swirl of incandescent air whicb 
the meteor's head. ,i, 
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4heir quickly altering enclosures of a constantly ch«nnging 
number of the earth’s lines of magnetic force, while thus 
rapidly opening out or closing up. But the very short 
extent", not probably much exceeding some few feet or yards, 
which the swiftest moving part of such a circuit, in meteor- 
nuclei of various sizes, would embrace, and again the oft- 
proved weakness of the earth’s magnetic field for exciting 
such induced dectric currents, scarcely allow us to expect 
that any v<‘ry high voltages would be attainted in even the 
most select cases and the most favourable choices of con- 
ditions of such meteoritically produced air-circuits. The 
hottest, and therefore also probably the best conducting 
portion of each current’s path, compressed against the 
meteorite’s front surface, would also not, presumably, be 
that in which the heat and light producing action of the 
current would be strongest, since this would rather be used 
up in producing brush and glow discharges through the 
more resisting portion of the circuit in the outer air. The 
interior parts themselves of stony meteorites, when they 
have fallen, have not been found, by either sight or touch, 
to furnish any proofs of having been much healed, but 
intense effects of heat and fusion on the outer surfaces of 
fallen meteorites are always very obvious. 

While nothing seems to point to any very easily dis- 
cernible actions of eleitric currents immediately an.und a 
meteor’s head, unless we may ascribe to (dectric agency 
the occasional production of an aura ” of .sparks, or of 
a misty envelope of light (^shrouding it, the stream of 
heated dust and vapours which travel in a mct'=‘or’s wake, 
extending to considerable widths and lengths, as may be 
often noted, is perhaps a more visibly displayed, and a 
more evidently and distinctly active scene of lu ninous cH.s- 
charges of induced electric currents : for th<‘ accumulated 
flow behind the meteor-head n;sembles in some degree a 
columnar, vaporous follower of the metecrite itself, left to 
pursue its course along the meteor-track when the nuchms 
has disappeared. Being thus virtually a shooting-star of a 
long-extended shapfi, but of too dwarf(‘d velocity to raise 
itself by heat tp incandescence, the same induced electric 
culrrents as were above inferred tu be developed in the 
meteor’s head would here continue to evince themselves 
along the column by glow discharges in the vapours and 
the outer air, .so long as sufficiently swift flow of the 
vapours can be persistently maintained through the retard- 
ing resistances of the opposing atmosi)here. Thus a fairly 
intelligible^ ratson d'Hrt: by electric current interventions 
may' not impossibly have been incid(.‘ntally divulged, by 
means of the recourse proposed by Mr. Brown to magnelo- 
•'lectric actions, of the long-enduring light-streaks left along 
»ho paths of all the swifter class of shooting-stars and 
larger mc'teors ; the real modus of>crandi of those streaks 
having .alway.s pn^sented to meteor observers a mysterious 
cjut^stion f(n* discussion, newer admitting hilherlo 'of satis- 
fiictory solution by known experimental illustrations, or of 
ahy quite surely sound elucidation bv less trustworthy con- 
ivjectures. ' A. S. H. 


A Rare Game Bird. 

I TiUNK it is worth recording that on Thursday, 
October 5, Sub-Lieut. 11 . R. Sawbriclge, R.N., .shot "a 
quail, Perdix cof uf nix, on I-opham Fen, close to the rising 
of the waters, the common source of the Waveney and 
the Ouse, near Diss, Norfolk. 

The bird, either a hen or a young male, was vc*ry fat — 
a beautiful little specimen. 

,, The last, quail known (by me) to luivo, boon shot in this 
neighbourhood was in the ’fifties of the la.sl century, by Mr* 
Henry Button, of this parish. 

I understand that this bird was much more frequently 
found in the middle of last nmtury in the neighbourhood 
uf Chreat Yarmouth, and that, as a rule, it was found 
singly, as this was, in the autumn. 

, It is being preserved by Mr. Cole, of Norwich. What 
was a, little foreign bird like this doing singly and alone 
on bur eastern counties’ heaths and fens? 

Is it a case of lost. or .strayed, or what is it? 

It would be interesting to know whether other specimens 
of the quail have been heard of inland in the eastern 
counties of late years. , John S. SAWnaiDGE. 

Thelnctham Rectory, Diss, Norfolk, October ,16. 
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rilVSICM. laboratories in GERMANY?^ 

'"pHE Director-General of Education in India has 

-*■ just published a valuable work in a report by 
Prof. Kiichler, of the Presidency Collcg’c, Calcutta, 
on physical laboratories in Germany. It forms one 
of a number to be included in a volume of the series 
of occasional reports. 

Prof. Kiichler “ was jdaced on special duty to in- 
quire into (i) the methods adopted at the universities 
and polytechnics of Berlin, Munich, Vienna, and 
other prominent universities and technical institu-< 
tions in Germany with regard both to the ordinary 
study of physical science and to the character of the 
investigations and the system pursued in the case of 
students who are entering upon a course of inde- 
pendent research. (2) The construction and equip- 
ment of modern German laboratories, the special 
merits of scientific instruments of German manufac- 
ture, and the facilities for standardising these instru-, 
ments which arc offered at central institutions in 
G<irmany.” 

In the course of his tour, lasting more than six 
weeks, the principal universities and technical schools 
were visited, and the report sums up the information 
in a useful manner. It is naturally divided into two 
sections corresponding to the two parts, of the 
rtderence; the first deals with the methods of study, 
the second treats of the construction, methods of 
equipment, &c., of the laboratories. The training of 
the university undergraduate of necessity differs 
from tliat of the pupil of the high school, and both 
methods are described at some length. Attention is 
directed to the importance of the set lecture in the 
scheme of education ; the number of lectures given 
during the session in a university such as Berlin is 
very considerable, and each lectui'cr has the use of 
a f properly equipped lecture-room and apparatus. 
The importance of the organised teaching ,of prac- 
tical physics, for medical students, chemists, and 
engineiTs, in addition to the professed physicist, is 
now n’rilisod in German\^ and in an appendix, which, 
however, is mU, print<*d in the nqjort, details of the 
practical instruction at some of the universities aiid 
technical colleges ar<' given. In view of the large 
numbiM' of student.s in som(‘ of the German univex- 
sities, the numbers attending practical classes, avS 
given on p. 7, seem small. At Berlin there arc 140 
students in two divisions, each under three assistants. 
The average number of students in the chairge of a 
single assistant eom(\s to twenty-Uvo or twenty-three, 
which is probably about the .same as in one of our 
W’ell organised English cours(?s. 

Students who propo.se to take a degree in physics 
work u.sually for two years at a dissertation. Prof. 
Kiichler specially directs attention to the fact “ that 
students are discouraged from commencing the final 
.stages of their labour.s bedore they have boon 
thoroughly trained in practical manipulation and 
nave carefully gone through a complete course of 
laboratory work such , as is re|)rescnted, say, by 
Kohlrausch’s very elaborate handbook.” This fact 
is sonictim<^s conveniently forgoUen by those: who 
urge the adoption of the introduction of roH<.‘arch 
work at an earlier stage in our English training*; the 
average number of these rr^scarch students is said 
to be five or six, though, of counse, at Berlin, as 
indeed at Cambridge, the numbin* is much larger. 

To illustrate the construction and equipment of the 
laboratories, Prof . , Kiichler has given in full the plan.s 
of a number of representative institutions, and these 
plans form a most valuable part of the report. They 
will enable a professor building or organhing a 

l A ’Report to the Director-General of Education in India by Pref. G. W., 
jKUchltr. , 
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laboratory in India to see readily the arrangements 
which have commended themselves in Germany, and 
the report directs attention to the modifications which 
will be needed to adapt them to Indian conditions. 

Perhaps the details which strike an English 
sd:udent most are the number and size of the lecture- 
rooms, the accommodation provided for the museum, 
and the absence of rooms specially designed for 
elementary classes of large numbers. 

The Director-General deserves the gratitude of all 
interested in the organisation of the teaching of 
physics for having initiated this work, and Prof. 
Kiichler is to be congratulated on the manner he 
has carried out his task. Still, a companion volume 
is needed. 

British physical laboratories . of to-day have 
many admirable points. A book that described 


■ THE ESSEX FIELD CLIJB.^ 

I X order to mark the completion of a quarter of a 
century’s scientific work in the county of E.sst‘x, 
the above society has pabHsh(‘d the first issue of a 
“ Yearbook and Calendar ” which will be found of 
interest to all who follow the work of our local 
scientific societies. This extnanc'ly active association 
was found(.‘d in 1880 by Mr. WilUam (\)le, tli<? first 
president being Prof. MVldola. The work of the club 
has been noticed from time to time in our columns, 
and the pn^sent “ Yearbook ” contains, as an appro- 
priate opening chapter, a history of the soci(ity by 
Mr. Miller Christy, who is now president. 'Fhat the 
club has carried out the objects for which it was 
founded, and that it has more than justifu^d its (exist- 
ence, is made perfectly clear in this introductory 



Fig. t.— The Essex Museum of Natural History, Romford Road, Stratford, Essex. 


the new laboratories at Liverpool, Manchester, 
the Royal College of Science, and the McGill Uni- 
versity at Montreal, to say nothing of the historic 
laboratories in our two ancient universities, would 
contain much to interest those inhabitants of India 
to whom Prof. Kuchler’s report appeals, while in 
rnany respects, specially, perhaps, in the organisation 
of the practical work for large classes, the arrange- 
ments in the English laboratories seem to have the 
advantage. 

In dealing with the last part of his subject, the 
construction and standardisation of instruments, 
Prof. Kuchler again rightly directs attention to the ; 
important services rendered to German industry by j 
^ u- and the disadvantages under : 

vvhich English manufacturers find themselves from ' 
the incomplete equipment of the National Physical I 
i^aboratory. 
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chapter. As the author says, “ there is in Essex no 
other organised scientific body having the same or 
similar aims.” 

The actual scientific achiewements of the club were 
fully set forth in an address delivcired by Px-of* Meldola 
at the annual meeting in As regards publi- 

cations, the output has been not only large in 
quantity, but, what is more to the point, exci^llent in 
quality and strictly appropriate to the functions of a 
local society. Five volumes of Transaciions and 
Froceedinp were published down to nSSy, after which 
me onicial publication was named the Essex 
Naiuralist, The fourteenth volume of the latter is, 

fv and Calendar for 1905-6.” Edited by William Cole, (the 

Marshall, Hamilton, Kent and Co,, Ltd.) 

3 The Coming of Age of the E.«sex Field Club ’» (icoi) Copies can fae 
Librarian, Mr. T. W. Reader, Essex 
JUitsemn, Romford Road, Stratfoid, Es^ex. ' , ' / 
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now in course of publication. In addition to the 
above periodicals, three “ special memoirs ” have also 
been issued, and it is hoped that others will be added 
from time to time. In 1885 appeared Prof. Meldola’s 
and Mr. White’s “ Report on the East Anglian Earth- 
quake of 18S4,” in 1890 Mr. Miller Christy’s ‘‘ Birds 
of Essex,” and in 1898 Mr. Henry Laver’s 
“ Mammals, Reptiles and Fi.shes of E.ssex.” All 
these works were noticed in our pages at the time of 
publication. Four museum handbooks ” must also 
be credited to the club. 

Not the least important part of the results achieved 
since 1880 is the establishment and maintenance of 
two museums, one of a strictly local character for 
the Epping Forest district at Queen Elizabeth’s 
Lodge, Chingford, and the other of a county and 
educational character at West Ham in connection 
with, and attached to, the Municipal Technical 
Institute (see illustration). The first of these 
is carried on under an agreement with thc^ Cor- 
poration of London, as conservators of Epping 
Forest. The other (county) museum was founded for 
the club by Mr. Passmore Edwards, and is main- 
tained by the Borough Council of West Ham and 
the Essex Field Club, the library and headquarters 
of which are now in this same building- The 
personnel of the club as narrated by Mr. Christy is 
also of interest. The presidency has been held in 
succession by Prof. Meldola, Prof. Boulger, Mr. T. V. 
Holmes, Mr. E. A. Fitch, Mr. H. Laver, Mr, F. 
Chancellor, Mr. David Howard, Prof. Meldola, Mr. 
F. W. Rudler, and Mr. ^^iller Christy, All these are 
still living and active supporters of the club, while 
Mn .William Cole has acted as lion, secretary, editor 
of the publications, and curator of the museums 
during the whole twenty-five years of the society’s 
existence. 

There arc few, if any, local societies in this country 
which can show such a good record. The Essex 
Field Club has earned the gratitude, not only of its 
t)wn county, but of the world of field naturalists 
generally for the splendid examph^ which it ha.s .s<‘t 
ill showing how such organi.sations can keep alive the 
spirit of scientific research in the rural districts. In 
<,‘ongratuIating the club on its past achievements, w(‘. 
fc‘el sure that the wi.sh that its future work may bi* 
carried on with equal success will be cordially 
(indorsed by all n?aders of Natiike. 

THE MOSQUITOES OF PARA.\ 

T N 1859, when H. W. Bates returned from Parfi, 
the town, though rapidly improving* even then, 
was still a little-known Brazilian port, and Bates 
embarked on a North American trading vessel, the 
United States route being the quickest as well as the 
pleasantest way of reaching England,” At present, 
however, Pard is a very important place, and well 
up to date in scientific matters — if we may judge by 
the handsome publication before us, on one of the 
more recent branches of scientific inquiry — the trans- 
mission of yellow fever and other disca.se.s by means 
of mosquitoe.s. 

Four c.ssays are included in the pre.scnt volume, 
the first dealing with the mosquitoes of Pard re- 
garded as a public calamity. This section is devoted 
to an historical sketch of the subject, the biology of 
mosquitoes, the views of variou.s writers on the 
sanitary importance of the subject, and on the urgent 
need of practical efforts to abate the evil. 

1 “ Memoria.s do Museu Goeldi (Museu Paraense) de Historla Natural e 
Fthnographia.'' IV. Os Moffquito.s no ParA. Reuniuo de quatro trabalhos 
sobre os Mo'squitos ?ndjgeras, prinqipalniente as esptcies que molestam 
homem. By Prof. Dr, Emilio Augusto Goeldi. 'Wuh 100 figure.s io text 
and 5 chrotno-lithographic plates. Pp. 154. (Pard, Bra7.iI : C. Wiegandt, 

190s ) 
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The second essay contains an abstract of the results 
of experiments undertaken in 1903, with special 
reference to Stegomyia fasciata and Ciilex faiigans, 
regarded from a sanitary point of view. 

The third essay is devoted to biological dt'tails 
chiefly relating to the development of the princi|>al 
indigenous species. 

The fourth essay consists of a report on Stegomyia 



fasciala and its connection with the transmission of 
yellow fever. This was presented to the International 
Zoological Congress at Berne in August, 1904. 

The book appears to be an extremely careful and 
valuable piece of work, and th(i paper, printing, and 
illustrations leave little or nothing to be desired. It 
must not be overlooked by any worker who i.s 
lntcre.stcd in mosquitoes either from a scientific or 


I 



Fig. yUscia/a 9 at rost. 


from a medical point of view. Several new forms are 
described ; and on p. 73 even the musical nofe of 
Stegomyia fasciata is discussed — a slight but signifi- 
cant illustration of the intimate connection and inter- 
dependence of all branches of human knowledge. 

The figures which we have selected for reproduc- 
tion represent the larva and imago of Stegomyia 
fasciata, W. F. K, 

NOTES. 

In connection with the Conservatoire des Arts et 
Metiers, a nuisoum of industrial hygiene will be opened 
this month at Paris by the President of the Republic. 

Prince Seroe Troubetzkoi, Rector of the University of 
Moscow, and professor of philosophy in that university, 
died at St. Petersburg on October 12. 

The death is announced of Mr. A. C. Pass, one of the 
early and nio.st enthusiastic members of the Bristol 
Naturalists’ Society, and for many years ^president of the 
geological section of the society. * 
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A VIOLENT shock of earthquake occurred at Monteleone 
at 3.40 p.m. on October 14. The shock was felt at 
Messina at 3.42 p.m. ; and a shock is reported to have 
occurred at Reggio cli Calabria at 2,45 p.m. 

fl>\VE learn from the Times that the Royal Prussian 
Aeronautic Observatory, recently completed, was opened 
on Monday, October ib, at Lindenberg, in the province of 
Brandenburg, in the presence of the Emperor William and 
the Prince of Monaco. The Emperor, in a speech, eulogised 
the man}* services rendered by the Prince of Monaco to 
science, and conferred upon him the large golden medal 
for science. 

The post-graduate college, West London Hospital, was 
opened on October 12 with an introductory address by 
^ Mr. Tweedy, the president of the Royal College of 
'.Surg(‘ons, who emphasisc'd the need for post-graduate 
training in medicine, and suggested that a post-graduate 
course should be made compulsory after a certain period 
in a man's career. 

Mr. Wyndham, M.P*, was present at the annual con- 
versazione of the Chester Society of National Science and 
Literature on October 12, and delivered an address. He 
accompanied Lady Grosvenor, who made a presentation 
to Mr. Robert Newstead, formerly curator of the 
Grosvenpr Museum and now attached to the Liverpool 
School of Tropical Medicine. The gift consisted of a life- 
size carbon portrait of himself and a purse of more than 
two hundred guineas. Lady Grosvenor also presented the 
Kingsley medal to Dr. C. Theodore Green. 

An interesting account is given in the Times (October 10) 
■of the cancer department and cancer research at the 
Middlesex Hospital. Since 1792 the hospital has main- 
tamed a separate cancer department by an endowment 
which first came through John Howard from Samuel 
Whitbread. The cancer wards, which now contain forty- 
nine beds, combine the functions of an alm.shouse or 
asyluih with those of a hospital, for, in accordance with 
the purpose of the original foundation, the stay of patients 
is not limited. Howard also contemplated new di.scoverics 
from the investigation of a large number of patients and 
from the accumulated records of these. 

The programme of the London Institution for the 
session 1905-6 includes the following lectures among 
others: — The origin of the elephant, Prof, E. Ray 
Lahkester, F.R.S. ; submarines, Sir W. H. White, 

F.R.S. ; geographical botany interpreted by direct response 
to the conditions of life, Rev. George Henslow ; the Upper 
Nile, Sir Charles Eliot, K.C.M.G. ; variation in man and 
woman. Prof. Karl Pearson, F.R.S. ; our atmosphere and 
, its wonders, Prof- Vivian B. Lewes. 

The Sociological Society has now issued its programme 
of meetings arranged for the winter session, along with 
a list of papers to be delivered before its affiliated societies 
in the universities of 0 .xford and Manchester. It is nctice- 
-able that a new departure has been made by the Socio- 
; logical Society in the holding of research meetings (at 
which papers of interest to specialists only will be read 
and discussed) in addition to its ordinary monthly meet- 
ings for the reading and discussion of papers of general, 
interest. The following papers have been arranged for the 
ordinary monthly meetings The biological foundations of 
sociology, Dr, Archdall Reid; the origin and function of 
religion, Mr, A. E.; Crawley; and the Institut de Soeiologie,' 
,ife? equipment and work, M, Waxweiler. The papers to bd 
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delivered at the research meetings are : — 1 he study of tlie 
individual, Dr. J. L. Tayler; and biological uudhods iu 
application to social problems, M. Waxweiler. 

An address of considerable importance from the. stand- 
point of the connf‘Ction b(*tween scicnlilie, training and 
industrial development was n'centl}^ delivf'red by Mr. W’. 
Burton on the occasion of thi‘ prize distribution to students 
of the county pottery class(*s at I'unstall, Staffordshin*. 
At the outset Mr, Burton emphasi,s/‘d thi' fa(’t that jnami- 
facturers in Stafferdshire an* beginning to realise* the 
value of technical schocrls as a m(‘ans of training students 
to be of real service* to them. But, looking bat'kwards, 
few industries in this country hav(‘ during tlie past thirty 
years drawn so little aid frt»m the resouru‘s <jf s<'iene(* fjis 
the pottery industry. 'I'lie m(‘IIi(,HJ.s (*mploycd in pott(‘ry 
at the present clay do not differ very greatly from tliow* 
in use at the time c»f Josjah Wedgwood. But in scieneo 
there has been an ahno-st phenomf‘na! advance sin(*e lh<i 
early discoveries of Pri(‘Htley, the conleinjxa'ary and friend 
of Wedgwood. In taking up the study of pott(M*y tiMlay, 
the student has to comnn-nce for hi.n.self alnaist enlin*!)' 
from the beginning; there is no arc uinulat(*d store of 
knowledge and exporiencT*, such as (‘xists in all branches, 
of science, from which he may draw. 'Phe supreme gift 
of scientific training in m(*lhod, Mr. Burton cottlinues, 
is the power to see. “ How many problems are thc're 
that present themselvc's to us f‘very day in our Inisine.sses 
that really disappear— are no longer problems — if we once 
sec them clearly?” The commercial organiser of u busi- , 
ness has two probhMiis always facing him, first ih(} 
economic production of his goods, and sc'condly the dis- 
posal of these goods in the market. .\ scientific training, 
in so far as it gives knowledge tending to the solution of 
these problems, is of direct value to the commercial skk* 
of business; many problems can be solved only by scientific 
methods. But, Mr. Burton urges in conclusion, manu- 
facturers should not look for loo immediate results from, 
the employment of a scientifically Irained man. ** Re- 
member, he must have linu* to ajtply his schuice to your,, 
industry. He must have lime for experiment, and must , 
be given both leisure and the fiilh*st' oj)j)oi'tuttity to follow, 
out those lines of prrdonged and systematic InvcHtigatioA 
on which alone sciontilh' knowledge has been biiilt.” ' 

The September is.siu! of the /Vccmimgx of the Thila^ 
ihlphia Academy contains th<» first portion of a kvhg paper 
by Mr. C. S. Sargent on the species of thorns of the .geinus 
Cratmgus found in eastern Pennsylvania, mainly bass^d, pn i ,'; 
collections and notes made* by several local botanifsts. , ' ; / 

The Irish Naturalist for October opens with an illus- , 
trated paper by that enthusiastic ornithologist Mr. E. : 
Williams on the recent occurrenri* in Ir(‘land of a numb<‘r. 
of specimens of the Greenland and Iceland falcons, more 
especially the former. Previous records of the occurrence 
in Ireland of the Greenland falcon iaclucl(‘d nineteen 
instances, now raised to twenly-eight; by the occurrcmct* of 
no less than nine e.xamples during thi* present y(‘ar. On the 
other hand, only two previous n*cords of the* occiirrenct* of 
the Iceland falcon \V(;re» known, this nunilter b(*ing raised 
to throe by the capture of an immature hmtale in Galway , 
in March. The author speculates why thcj Iceland falcon, 
should be so much more rare in Ir<;land than the far more ■ 
distant Greenland species. 

The Halifax Courier of September 30 contains , a ,fuU 
report of a long paper, road at the first ■ meeting foi; / 
present session of the Halifax Scientific Society, 
educational value of the Bankficld Museum, by 
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Rothj the hon. curator. This institution, which is under 
the control of the Halifax municipality, is devoted to art, 
local history, numismatics, and ethnology, and it has 
been the object of the present curator during his whole term 
of office to make these collections thoroughly representative 
and of real educational value. Consequently he has 
rigorously excluded from the exhibition cases all speci- 
mens coming merely under the designation of “curios,*’ 
and devoid of special local or educational interest — an 
example which might, by the way, be followed by the 
authorities of at least one rate-supported local museum 
we could name. Whether this rigid censorship has aroused 
ill-feeling we cannot say, but at the conclusion of his 
address Mr. Roth referred in somewhat bitter terms to the 
apathy displayed by the municipal authorities towards his 
efforts. Certainly thirty-six guineas a year is not a lavish 
sum for the needs of such a museum, and the committee 
appear , to have funds at their disposal which they refuse 
to spend. 

No, 13 B. of the Piihlications de Circonsiance, recently 
issued in Copenhagen by the International Council for the 
Study of the Sea, contains an account of the present con- 
dition of the German fisheries in the Baltic, and is a 
continuation of the publication already issued (No. A) 
on the Danish and Swedish fisheries in that sea. The 

present work has been prepared for the German Sea- 
Fisheries Association by Dr. E. Fischer in cooperation 
with Prof. H. Henking, It gives in a concise form in- 
formation as to the different kinds of fishing practised in 
the area, as well as an account of the boats, nets, and 
: bthef fishing gear employed, and of the quantities and 
I Values of the fish landed. The fluctuations of the various 
fisheries from year to year for the last ten years are shown 
in a series of tables and curves, and a number of litho- 
graphed charts illustrate the relative local abundance of 
different species of fish ‘along the Gorman coasts of the 
Baltic. 

The second part of the first volume of the useful little 
flora of the upper Gangotic plain, by Mr. J. F. Duthic, has 
been published recently ; it includes the orcl<‘rs Caprifoliacem 
to Campanulacem, and the index to the volume. 

The late Prof, L. Errera showed a marked profftrcncc 
for physiological problems, and one of his last papers, 

“ which, i$ published in vol. xlii. of the Bulletin de la 
toy ale de hotaniciue do Beige ^ takes up the difficult 
subject , of the ultimate cause behind reaction in plants, 
the paper deals with dominance and inhibitory action, as 
exemplified in , the correlation existing between the direc- 
tions assurned by the main vertical shoot of a tree and its 
branches under the influence of geotropic stimulus. Nutri- 
tion or polarity has generally been invoked to furnish an 
o.xplanation, but Prof: Errera argues in favour of inhibit- 
ing action, possibly due to internal secretions. 

[; ,, Reports for 1904-5 on the botanic stations at Antigua 
and St, Kitts have been received. Owing to the want of 
, uniformity in the amount of /nos on the cotton seed 
Imported from the Sea Islands into Antigua, some doubt 
was expressed as to its purity. To test the matter some 
qf the seed was graded, and each grade was sown on a 
separate plot ; however, on reaping the cotton, the lint from 
the different plots did not present any marked difference, 
and the seed was no more uniform than before- The con- 
clusion is drawn that the character of the lint is fixed, and 
docs not alter with variations in the character of the 
, seed. In St. Kitts and Nevis interest attaches to the 
, cacao and rubber plantations which have been recently 
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started ; the rubber plants consist of Castilloa and 
Funtumia. The work at the agricultural school in St. 
Kitts is worthy of mention ; the practical course includes 
the cultivation of vegetables, the application of manures 
to pine and cotton crops, and the propagation of plaij^ts 
by budding and cuttings. 

We have received from the Minister of the Interior the 
twenty-fourth Bulletin i.ssued by the Peruvian Corps of 
Mining Engineers. It contains the mineral statistics of 
Peru for 1904. The production in that year included 
59,920 tons of coal, 38,683 tons of petroleum, 2209 tons 
of lead, 9503 tons of copper, 2675 tons of borates, 18,544 
tons of rock salt, 21 tons of sulphur, 145,165 kilograms 
of silver, and 601 kilograms of gold. Compared with the 
production in the previous year, noteworthy increases are 
shown. 

The interesting paper on some phenomena of permanent 
deformation in metals read by Mr, G. H. Gulliver, of 
Edinburgh University, before the Institution of Mechanical 
Engineers in February has now been published in pamphlet 
form. In making a tension test of a metal bar as soon 
as the yield-point is reached, the deformation becomes 
visible to the naked eye as the well known Liider’s lines. 
Hitherto the lines occurring at the yield-point have been 
confused with the two straight depressions known as the 
“contractile cros.s.” The author shows that the two 
phenomena are quite distinct. In his experiments flat 
steel bars were used I inch in thickness and of various 
widths from I inch to 4 inches. 

The second part of the mines and quarrie.s general 
report for 1904 has been issued by the Home Office. It 
contains statistics of the persons employed and of the 
accidents that occurred. I'he total number of persons 
employed at mines and quarries in the United Kingdom 
and in the Isle of Man in i(>04 W'as 974,634, of whom 
877,057 were em])loytHl at mines. The death rate from 
a{a’idents was i«243 per 1000 pc'rsons (mipluyed at mines 
and M5 per 1000 at quarries. By tli<‘. Act of X903, the 
value of scientific training in mining is now .shown to be 
appr(*ciatt*d by the Government, the holders of diplomas 
at institutions approved by the Secretary of State for the 
Homo Department being eligible for managers* certificates 
after three 3- ears’ practical experience instead of five as 
was formoi'ly the case. The list of institutions that have 
been approved is given in the report, and comprises the’j 
Royal School of Mines, the universities of Birmingham, 
Cambridge, Durham, Glasgow, Leeds, London, Oxford, 
SiKiffield and Wales, the University College, Bristol, the 
Gla.sgow Technical College, and the Wigan Mining College, 

In the American Journal of Science (vol. xx., No. 118) 
Mr. Bertram B. Boltwood quotes a number of analyses of 
minerals containing uranium and thorium, and interprets 
them by assuming that the ultimate disintegration pro- 
ducts of the radio-active elements may include lead, 
barium, bismuth, the rare earths, argon, and hydrogem. 
The question is raised whether the quantities of these 
<demont.s actually e.xisting in nature have not been produced 
wholly by some such process of disintegration. 

In the Atti dei Lincei (vol. xiv. p. 188) B. Gosio de- 
scribes how the 'decomposition of exceedingly dilute 
solutions of alkaline selenites, or, better, of alkaline 
tellurites, 'may be utilised as a delicate test for living 
bacterial contamination. Most living bacteria are capable 
of decomjpbsing potassium tellurite with the production 
pf a blackish precipitate^ becoming themselves, when viewed 
under ; the microscope, tinged blackish grey. Dead bsTc-, 
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teria or spores not undergoing actual development are 
totally without action on a solution of the tellurite. Ihe 
test seems to be especially useful for ensuring sterility in 
the case of liquids or therapeutic sera destined for hypo- 
dermic injection. 

The many thermoelectric methods which have been 
devised during the past few years for the measurement of 
very high and of very low temperatures have proved them- 
oselves of a wide and general utility. But hitherto no 
instrument of a similar t3'pe has been made available for 
the accurate measurement of temperatures between 0° C. 
and 200° C. In the Physical Review (vol. xxi. p. 65) Mr. 
A. de Forest Palmer describes a Ihermoj unction consisting 
of a soft iron wire in conjunction -with an “ advance ” 
^wire containing copper, nickel, and iron, by means of 
which temperatures within the extremes named may be 
'^determined with an error not exceeding 0*04 per cent. 
.Such an instrument is easily calibrated, and in certain 
circumstances can profitably replace a mercury thermo- 
meter of a corresponding degree of accuracy. 

Le Radium for September (20 annde, No. 9) contains 
articles on the influence of the connections on the action 
of vacuum tubes, by M. Charbonneau, on the treatment 
of cancer with radium, by M. Darier, and a summary of 
current work connected with radio-activity. 

The Journal of the Royal Sanitary Institute for October 
(xxvi., No. 9) contains articles on the administration of 
the Food and Drugs Act, by Mr. Wellesley Harris, on the 
waste of infant life, by Dr. Nash, on hygiene in education, 
by Mr. White Wallis, and notes on common parasites found 
in bodies of animals used for food, by Mr. King, 

We have received ** Contributions from the Research 
Laboratory and Sewage Experimental Station,’* Massa- 
chusetts Institute of Technology, Boston, vol. i., 1905. It 
contains several valuable papers, c.g. the mode of action 
of the contact filter in sewage purification, by Messrs. 
Phelps and Farrell, determination of organic nitrogen in 
sewage by the Kjeldahl process, by Mr. Phelps, a study of 
the methods in current use for the determination of free 
and albumenoid ammonia in sewage, by Mr. Phelps, and 
determination of the number of bacteria in sewage, &c., 
by Mr. Winslow. 

Messrs. F. Vieweg and Son, Brunswick, have published 
a fourth edition of Haupisatze der Differential- und 
Integral-rechnung, ” by Prof, R. Fricke. 

Mr. W. B. Clive has published a third edition of Dr. 
G. H, Bailey’s “ Second Stage Inorganic Chemistry 
(Theoretical).” This edition has been re-written and 
enlarged. 

The third, revised edition of “ Leitfaden fur das 200- 
logische Praktikum,” by Prof. W. Kukenthal, has been 
published by Mr, Gustav Fischer, Jena, The second 
edition of this work was reviewed in Nature of April 24, 
1903 (vol. Ixv. p. 5S1). 

, The first part of a work on “ Die iitherischen Ole,” by 
: Dr. F: W. Semmler, has just been received from the pub- 
lishers, Messrs, Veit -and Co., Leipzig. It is proposed to 
issue the work in twelve parts which will make up three 
volumes, to be completed during next year. The work 
will be noticed when the whole of the parts have been 
received, 

A THIRD' edition of Mr. Tyson Sewell’s “ Elements of 
, Electrical Engineering has been published by Messrs. 

, , Crosby LockwoOd and Son- The book was reviewed in 
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Nature of November 20, 1902 (vol. Ixvii. p. 53), and it is 
only necessary to mention that more examples have been 
added to the appendix, and that particulars of the 
“ Wright ” and other electrolytic meters have been 
inserted. 

A SECOND edition of Mr. J. W- Russeir.s “ ICbMiientary 
Treati.se on Pure G(‘()nietry ” has been published by th(‘ 
Clarendon Press. The first edition of the book was notii^'d 
in our issue of June i, 1893 (vol. xlviii. p. lor). Besides 
numerous small improvements throughout, other changt's 
have been made in the revised edition, and among these 
may be mentioned the re-arrangement of the examples and 
the omission of redundant ones. Each chapter has been 
made independent of following chapters ; more, use has 
been made of projection in proofs of theorems, and corre- 
lative theorems have been proved by reciprocation. An 
index has been added. 

Messrs. Flatters and Garnett, Ltd., Deansgato, Man- 
chester, have sent us a specimen of new storage cabinets 
made by them for lantern slides. Each drawer of the 
cabinet will hold 100 slide.s in five divi.sions, and is fitted 
with brass handle and space for movable card label. 
Single drawers arc supplied, and cabinets are made with 
four, six, twelve, and twenty-four drawers. There arc no 
grooves in the drawers, but the top edges are cut down a 
little, so that the slides rise above the edges and can 
readily be lifted out. The cabinets provide a convenient 
and neat means of storing lantern slides. A despatch box 
also submitted by Messrs. Flatters and Garnett is fitted 
at each end with a strip of brass which clasps the cover 
when the slides are in transit, and can be swung off 
immediately the slides are required. This bo.x has the 
usual rubber packing to prevent shock and breakage. 


OUR ASTRONOMICAL COLUMN. 

Another Large Sun-scot.— Anotlu^r large group of sun- 
spots, the fourth or fifth this year to b(^ visible to the pro- 
tected naked-eye, is now to .seen tm the solar disc nt)t 
very far from the centre. group, which (X)nsist.s of 

a large number of separate small nuclei, is, roughly, 
100,000 miles acros.s its longest dinmoter, and was first 
seen coming round the limh on Saturday, October X4. 

M. Bigourdan’s Eclipse Resitlts. — M. Bigourdan, who 
was placed in charge of the Bureau des Longitudes ex- 
pedition to Sfax (Tunis) to obsesrve the recent total ecHp.sc 
of the sun, communicated the preliminary resuU.s of his 
observations to a meeting of the Paris Academy of Sciences 
held on October 2. The greater part of his communication 
consisted of descriptions of the instruments employed and 
the conditions they were employed under, 

A coronagraph, designed to take numerous large-scale 
photographs, in order to show the relation between the 
details of the inner corona and those on the corresponding 
regions of the solar disc, became deranged after the second 
plate was exposed, but the two plates obtained show 
numerous details of the inner corona. In a second corona- 
graph, of 0*95 m. focal length and 0*15 m, aperture, a 
green glass screen, transmitting only tho.se wave-lengths 
near to \ 530, wa.s placed in front of the plate, and the 
exposure made to Inst throughout totality. The niigative 
obtained shows the corona extending for about 30' from 
the moon’s limb. 

Two spectroscopes having .slits much longer than the 
diameter of the solar image were employed, the slits being 
so arranged that the spectrum of the coronal radiations at 
points situated^ at the ends of the sun’s axis and equator 
respectively might be photographed. Photometric observ- 
ations of the corona, both visual and photographic, were 
also made. 

Observations^ of the terrestrial magnetic elements shoWC<f' 
that the variations caused by the interposition of the. moon 
were but small. The shadow band.s formed a very striking 
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feature of this eclipse, and were recorded by many observers 
at Sfax as being sinuous, undulating, and nearly parallel. 
They travelled at a rate equal to the average walking pace 
of ii man (Comptes rendus^ No. 14). 

Atmospheric Origin of Shadow Bands.” — In No. 
4049 of the Astronomische Nachrichten Signor T. Zona, 
of Palermo, suggests that the shadow bands observed 
during a total eclipse of the sun are of a purely atmo- 
spheric origin. He has observed that the rays of light 
projected from a man-of-war’s searchlight on to a wall 
several kilometres from the ship exhibit just the same 
kind of light and dark bands that he observed at Sfax 
during the recent solar eclipse. 

Similarly, he noticed that the light from Venus projected 
through a small window on to the opposite wall of the 
room in which he was seated exhibited the same appear- 
ance. 

Signor Zona suggests that the atmospheric vibrations 
which cause the agitation seen at the sun’s limb, when 
the latter is observed directly, are the cause of the 
oscillating bands seen during total eclipses. 

A Spectrograpiiic Determination of the Solar 
Parallax. — In Nos. 404S-9 of the Asironomische Nach- 
richien Herr F. Kiistner describes in detail a method which 
he has employed to determine the sun’s parallax spectro- 
graphically, from measurements of sixteen lines on each 
of eighteen spectrograms of Arcturus, obtained during the 
period June 24, 1904-January 15, 1905, with the Bonn 
spectrograph. From these measurements he found the 
radial velocity of Arcturus relative to the sun to be 
— 4’^3 ±o- 27 km. for the epoch 1904-8, and the value for 
the mean velocity of the earth to be 29-617 ±0-057 km., 
the accepted value for the velocity of light in vacuo being 
299865 ±26 km. per second. 

As the solar parallax previously accepted, viz. 8''-8oo, is 
based on the assumption that the earth’s velocity is 
29.765 km., and as these two quantities vary proportionally, 
it follows that with a more correct value for the latter a 
more refined value for the former rhay be determined. 

Having made the determination, Herr Kiistner arrives 
at the quantity 8".844±o''-oi7 as his final result for the 
value of the solar parallax. 

Nova Aquil^e No. 2. — The results of several recent 
observations of the Fleming Nova are published in No. 
4049 of the Astfonotnische Nachrichten. 

^Prof, Wolf, observing on September 17 at 8h. 4‘3m. 
(Konigsttihl M.T.), found the Nova’s magnitude to be 
9-6, showing a decrease of not quite 0-3 mag. since 
September 4. 

Dr. Guthnick, observing at Bothkamp, obtained the 
photometric results shown in the following table : — 


^ 190s 

M.T. Berlin 

Mag. 

1905 

M.T. Berlin 

Mag. 

Sept. 

5 ■ 

,. 8 9h. ... 

1032 

Sept. 14 

... 8*3h. ... 

10*47 


8 . 

io*3h. ... 

10*30 

» 19 

... 9*2h* ... 

10*55 

»> 

12 . 

lO'ih. ... 

10*40 

,, 22 

... 9 * 3 h. ... 

10 '66 

»» 

13 • 

.. 9 oh ... 

10*52 

1 0 33 

... 9*ih, ... 

10*63 


The magnitudes are based on those given for the com- 
parison stars in the Harvard photometric revision of the 
B.D. catalogue. 

Light-variation of Saturn's Satellites. — From observ- 
ations made on twelve evenings, Dr. P. Guthnick, of 
Bothkamp Observatory, has determined the phases of the 
magnitude changes of Tethys, Dione, Rhea, and Titan. 

He found that the first named is brightest when at 
easterly elongation (90®) and faintest at about 330°. Dione 
reaches its maximum brightness at 90*^ and its minimum 
at about 40*’. Rhea apparently has two maxima, one at 
40°-i2o'’ and a fainter one at 240®, the corresponding 
minima occurring at 180® and 330° respectively. The 
maximum brightness of Titan occurs at 240*^, its minimum 
brightness at 20®. In regard to japetus, Dr. Guthnick ’s 
observations confirm the results obtained by Prof. Picker- 
ing, viz. that the maximum brightness of that satellite 
occurs at the western, and the minimum at the eastern, 
elongation. The range of light-variation for each of the 
satellites Tethys, Dione, and Titan is about 0-75 mag., 
'lor Rhea about i-o mag., and for Japetus about 1-75 mag. 
(Astronomische Nachrichten^ No. 4049). 
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INTERNATIONAL CONGRESS ON RADIOLOGY 
AND IONISATION. 

'^riE first international congress for the study ^ of 
^ radiology and ionisation, organised under the auspices 
of the Belgian Government, was held at Liege ion 
September 12-1-;). The work of the congress wa.s divided 
into two sections, devoted respectively to physical and 
biological science. The first section dealt with the follow- 
ing questions : — (i) physics of electrons, comprising also 
radiations of all kinds ; (2) radio-activity and the accom-^ 
panying transformations ; (3) meteorological and astro- 
nomical phenomena attributable to ionisation, radio-activity, 
and to radiations of different kinds. The second section 
had for its scope the study of the physiological properties 
of the radiations and their application in medicine. 

The opening session of the congress was held in the 
physics theatre of the University of Li6ge on .September 12 
under the presidency of Prof. Kuborn, member of the Royal 
Belgian Academy of Medicine. Among the members present^ 
may be named Profs. Becquerel, Bouchard, and Bergonid, re- 
presenting the French Republic, Senor J. Munoz del Castillo, 
olTicially representing Spain, Drs. E. F. Nichols and W. 
Dieffenbach (United States), Prof, Hurmuzcscu (Roumania), 
Prof. Gillon (Italy), Dr. Yankorits (Servia), Lion Sy Thang 
(China), Dr. Arrago (Guatemala), Dr. Ortiz (Argentine). 
Prof, LassJir represented the Rdntgen Association of Berlin, 
Prof. Onnen the Royal Society of Batavia, and Mr. Wilton 
the University of Adelaide, South Australia. The follow- 
ing were also present: — Messrs. Birkeland, Himstedt 
(Freiburg in B.), Gariel (Paris), and I^ogge (London). 

Sir William Ramsay had intended to present an address 
on radio-thorium, but in his unavoidable absence it was 
read on his behalf. M. Becquerel gave a lecture on the 
analysis of the radiations of radio-active substances. The 
address will be published in the Comptes rendus of the 
congress, shortly to be issued by the organising committee 
(general offices, No. i Rue de la Prevdtd, Brussels). 

On September 13 a general meeting was held. Prof. 
Wind, of Utrecht, presented a communication on the 
diffraction and wave-length of the ii-rays, and demonstrated 
the character of the apparatus design(*d by his colleague 
M, Haga and himself for the study of this much contro- 
verted question. Prof. Lassar, of Berlin, gave an account 
of the practical application of the new radiations, M. 
Tommasina, of Geneva, described a study of the radio- 
activity produced by atmospheric air (Elster and Gcilel’s 
phenomenon), and papers relating to Ihc^ therapeutic action 
of the X-rays and of radium were read by Drs. Bergonid 
(Bordeaux), Dieffenbach (New York), and Kassabian 
(Philadelphia). The latter’s hands, owing to their frequamt 
exposure to the radiations used for therapeutic treatment, 
have during the past few years undergone characteristic 
changes. 

The following papers of noteworthy interest were pre- 
sented at later meetings : — Remarks relative to the termin- 
ology of ionisation, Prof, de Hemptinne (Louvain) ; dis- 
ruptive discharge in gases at high pressures, Prof. Guye 
(Geneva) ; the spectroscopic study of radium light, Prof. 
Himstedt (Freiburg in B.) ,* the kinetic theory of the 
electron serving as a basis for the electronic theory of 
radiation, Dr. Tommasina (Geneva) ; on the radio-active 
constituents of sediments from Echaillon and Salins- 
Moutiers, Dr. Blanc (Rome) ; a new apparatus for deter- 
mining the radio-activity of spring- waters, Dr. H, Sieve- 
king (Karlsruhe) ; Moser’s radiations, Prof. Piltschikoff 
(Kharkoff) ; discharge phenomena caused by X-rays and 
radium radiations, and the transformation of these rays, 
Prof. Hurmuzcscu ; critical observations on the theories of 
atomic disintegration and chemicophysical dissociation, 
Prof. Munoz del Castillo j the method of transmission of 
excited activity to the kathode, Mr. Makower (Manchester) ; 
radio-activity of the lava from Vesuvius (eruption of 1904), 
Dr. Tommasina; on the change of properties of the 
chemical elements, Prof. Fabinyi (Kolozsvar, Hungary) ; 
(t) the experimental methods of studying the transform- 
ations of the X-rays and the secondary rays resulting there- 
from, (2) classification and mechanism of the different 
electric phenomena , caused by the X-rays, Prof. Sagnac 
(Paris) ; absorption phenomena of radium and polonitim 
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rays, Prof. Riecke (G6ttingen), paper presented by Dr. 
Emil Bose. 

Limitations of space prevent the enumeration of papers 
not read at the congress but accepted for insertion in the 
Comptcs rcndus, as well as of the communications read 
bf 5 Tore the biological section. The final meeting of the 
congress was held on Sx.'ptember 14. After several interest- 
ing communications had been I'ead, including one from 
Sir William Huggins, presented by Prof. Bccquerel, the 
following motion was put before the meeting by the 
-executive of the congress, acting at the wish of Prof. Jose 
Munoz del Castillo : — 

The International Congress for the Study of Radiology 
and Ionisation assembled in plenary session at Li 4 ge on 
September 14, 1905^ considers that, although State regula- 
tion and protection may sometimes impede free research 
among men of science, it is, however, necessary that 
, Governments should, without creating monopolies, be 
brought to apply to radio-active substances the same legis- 
^lative measures that prevent the monopolisation of other 
useful substances, and should guarantee by the play ^ of 
economic laws free scientific research and the application 
.of these substances to the treatment of the sick; and con- 
siders also that it is desirable to be able to advise or remind 
the Governments of the importance of these measures and 
that a permanent commission invested with powers by the 
actual congress, an assembly of men of science devoted to 
the study of these questions and belonging to different 
countries, would carry weight in discussing with public 
authorities matters appertaining to the needs of science or 
the requirements of the sick. It has therefore decided 

(1) That an international commission for examining all 
questions of general interest relative to, radio-active sub- 
sfiinces shall be instituted. 

(2) That the commission shall meet regularly each .year, 
and may be convened on any exceptional occasion by the 
president, acting with the majority of the executive. 

,(3) That it shall organise periodically international 
congresses, to meet every five years, and shall also be 
empowered to convene the congress in extraordinary 
session. 

(4), That the members of this commission shall be subject 
to re-election ' at each meeting of the International 
Congress. 

THE COALFIELDS OF NORTH 
STAFFORDSHIRE. 

THE memoir described below ^ contains detailed accounts 
^ of the coalfields of North Staffordshire, especially 
those of the Pottery and Cheadle Coalfields. The re-survey 
on the 6-inch scale was commenced in 1898 and completed 
in 1901. The present volume, which contains detailed de- 
scriptions furnished by each geologist of the area surveyed 
by himself, has been largely written and edited by Mr. 

, Gibson, who personally carried out the greater part of 
the field-work. It was pointed out by Becte Jukes long 
ago that, so far as the higher portions of the Coal-measures 
were concerned, North Staffordshire provided the type de- 
velopment of the 'Midlands. Mr- Gibson has now estab- 
lished in that region a definite stratigraphical sequence in' 
the comparatively barren strata which conformably overlie 
the productive Coal-measures, and he has also proved that 
, the same sequence may be recognised in the other coal- 
fields of the Midland area. 

The chief points of interest are contained in chapter ivi, 
which "describes fully the determination of the Newcastle- 
imder-Lyme group, the Etruria Marl group, and the Black 
Band group, and more particularly the removal of Hull’s 
** Salopian Permian ’’ into the Carboniferous. A full 
. account of the, palaontological and stratigraphical evidence 
. bm i^hich this change is based is given at pp, 53 to 55. 

, Ttie evidence shows that the Salopian Permian of'Stafford- 
^ire, Denbighshire^ Worcestershire, Warwickshire, and in 
alt probability Lancashire, occurs as the highest group of 
a; definite sequence everywhere overlying the higher beds 
: ^ true Coal-measures, but -never discordant to them, 

t "MenioirsofthcOealogic^iil Survey of England .and Wales. The Nocth 
' By W. Gibson. With Contributions by G. 

, B. Wedd, ajid J>: Ward. Pp. vii -1-494 ; with r Coloured Map 

; Price dj. 


and that the Salopian Permian on cither side of the 
Pennine Chain conforms to the Coal-measures, but is iin- 
conformably overlain on the eastern side by the Magnesian 
Limestone series. 

It has been found advisable to adopt purely descriptive 
terms for various subdivisions, and for similar n^asons the 
expressions Upper, Middle, and Lower (;:oal-mensures have 
not been adopted, since the positions of the palaeontological 
boundary lines which give a definite significance to the 
terms have not been determined with accuracy. Since the 
memoir was written, Mr. R. Kidston has contributed a 
paper to the Geological Society on the divisions and corre 
lation of the upper portions of the ^ Coal-measures, in 
which he proposes the name ** Slaffordian for the senes 
included between the Black Band group and the NcwcaStle- 
under-Lyme group, while the Kcelc group and similar beds 
in the Midland coalfields, hitherto referred to the Permian 
system, are classed with the Radstock group, previously 
called Upper Coal-measures. Tlie distribution of the 
plants certainly favours such a (dassIRcation, but there is 
evidence which seems to show a gradual passage of one 
group into another, and Dr, Hind, who has devoted con- 
siderable attention to the study of the lameUibranchs, is 
not in favour of the proposed subdivision. 

One of the most pleasing features is the accurate and 
complete description of the paleontology, which is treated 
in detail by Mr. John Ward, and is accompanied by^lull 
lists, with six plates, of the common fossils of the Coal-, 
measures. The Pottery Coalfield has long been recognised 
as an unrivalled field for the study of Carboniferous fishes,, 
the study of which has to some extent overshadowed the 
.examination of a numerous and varied serie.s of .molluscan 
remains and the equally abundant flora it has yielded. 
In this section Dr. W. Hind has given Mr. Ward 'a great 
deal of assistance. The fossil fishes have been naihed by 
Dr, Traquair and Dr. .Smith Woodward, while the ^fiants 
have been dealt with by Mr. Kidston. A completn\ geo- 
logical bibliography of the North, Slaffordshiro coalfields, 
covering fifteen pages, forms a valuable appendix. j ^ 

The Triassic and Glacial deposits are described in 
separate chapters, and the economic proclmds of the Potwy 
Coalfields arc treated in chapt.cr ,xu- latter accoujpt, 

includes the consideration of lh(j future coal supply of the 
district from the coiu'ealed coalfield, to which considdr- 
able attention is paid. In adtlilion eb'seriptions are added 
of the local building stones, Hays, and marls, supifimnentod 
by an enumeration of the chi('f sourxa^ oi wahn". 

^ il. W. 


THE DlSTRininiON OF POWERA 

T WKNTY-SIX wars ago, at thc‘ metding of the British 
Assorialion at SIudfiHd, August, ,1879, a lecture, on 
Klectricily as a Motive Power,” was delivered^ to some 
thousands of working men, and, for t:h(i first time, they 
reans<id that forks and spoons could not only ^ be plated 
with the electric curre^nt, but could also be polished with 
a brush made to .spin with the same agency. 

.Tht^ sea of, upturnecl faces beamed with delight wheh 
Jack, their popular ('omracU\ stepp<‘d on to the plafforin, ' 
took the newly plated spoon in his hands, and burnished ijt' 
— a pair of thin wires lied to a Huirch steeple being^ the,': 
only connecting link between the dynamo ma, chine in, 'M" 
neighbouring works—ordinarily used there for electro-, 
plating — ancl the .Hectro-motor driving the polishing brush 
in the Albert Idall, Shaffkdd. , 

But an electro-motor is only a toy, thought my atidtem^e ; 
nobody could conslruct an (declro-rnotor that wo could 
not stop with our hands; and at the end of my lecture 
they actually tried, and — wondered, , 

As far as I am aware, it was at that lecture that the; 
following composite suggestion was first put forward — tb , 
obtain economy in electric transmission of power the current' 
must be kept’ small, while to transmit much power the 
electric pressure between the conducting wires mu^ be. 
made large; and, lastly, to secure safety and conveniehb^.' 

1 Lecture delivered on Tuesday, August 39. at a meeting of the : 

Association in Johannesburg, by Prof, W. R. Ayrton, plw.,;; 

trated ■with many experiments moving machinety, 
lantern slides, two lanterns being used, in the Araericaft 
.enabling pictures to be contrjisied on the screen. 
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.4 TIBETAN DICTIONARY. 

A Tihctan-English Dictionary with Sanskrit 
Synionynis. By Sarat Chandra Das. R(‘visod and 
edited by G. Sandberg”, B.A., and A. W. Heydc. 
Pp. xxxiv+1353, (Calcutta: Bengal Secretariat 
Press, 1902.) 

T he chief attraction which the Tibetan language 
possesses for the western reader is that it is 
the Latin of Central Asia, and preserves in its bulky 
literature the old-world lore and vestiges of early 
culture which the priestly schoolmen of Tibet believed 
to be all that was worth knowing, not only about 
their own country, but of the outside world, and more 
especially ancient India, regarding which so little 
is known to us. For Tibet, upon receiving its 
Buddhism from India in the seventh century a.d., 
adopted at the same time the Indian characters for 
the purpose of reducing its hitherto unwritten Mon- 
golian language into writing, and forthwith translated 
into its new vernacular the Indian Buddhist scriptures 
find other works, the originals of which were after- 
wards destroyed by the fanatical Mohamhicdan 
invaders on the expulsion of Buddhism from India in 
the twelfth century a.d. From these scripts, thus 
preserved in their Tibetan translations, much invalu- 
able information has already been gleaned by Euro- 
pean scholars; but owing to a habit' of the learned 
monks to translate most of thc^ proper names, of 
persons, places, and things,' root by root elymo- 
logically into the Tibetan, it so happens that without 
a copious Tibeto-Sanskrit lexicon to rc-convi‘rt these 
translated names into their recognisable Indian 
equivalents, a great deal of the mass of infornifition 
locked up in the Tibetan volumes, now accumulating 
in our national libraries, I’cmains to some extent 
sealed. 

This is what the present dictionary claims to 
facilitate to a greater extent than has been done by 
the lexicons of the pioneer Csoma, the Hungarian, the 
scientifically equipped Moravian missionary, jaschke, 
and P^re Desgodins. It has been compiled by Babu 
Sarat Das from vernacular dictionaries brought by 
him from Tibet, when tie visited that country some 
years ago. His revisers complain that they found 
“ the material had been put together in somewhat 
heterogeneous fashion hardly systematic enough for 
a dictionary,’’ so that they had to take the greatest 
freedom in correcting or rejecting the nuitter set 
forth in the work.” This task of correction has 
obviously not been carried far enough, for in its pub- 
lished form this ponderous volume still retains serious 
shortcomings in the elementary requirements of a 
dictionary. The definitions offered are too often want- 
ing in accuracy to be trusted, or too wanting in 
necessary details and useful references to be very 
helpful. The Sanskrit synonyms are not so numerous 
as they might have been, and their definitions are 
usually made up of indiscriminate extracts from the 
Sanskrit-English dictionaries of English lexico- 
NO. 1877, VOL, 72] 


graphers, rcproducod often without acknowledgment 
and with strange confusion and errors. 

For instance, to refer to some of the botanical 
matters in the first few pages, under Kakola,” an 
aromatic spice, the author has taken the latter part ftf 
his definition from \\''iLson’s dictionary without 
acknowledgment, and included with it part of the 
definition of the next following word; ho also states 
that cardamom is “the fruit of Coccidus indicusd* 
and mistakes Erandi or cubeb pepper for Erand, or 
the castor-oil plant. Again, “ Kapi ” is given in 
trustworthy Tibetan lexicons as the Sanskrit equi- 
v’alent of “ Ka/)ittha,” not “ Kabittha ” as stated by 
the Babu, and secondarily ‘‘ Pithanaja,” which is 
omitted by him. The primary meaning, therefore, i.s 
the wood-apple tree (Feronia clephanimn) and not 
“ resin of the juniper plant ” as given, by him. As 
secondary meanings he inserts five lines taken without 
acknowledgment from Wilson, and in so doing mis- 
spells each of the three botanical names, and alters 
“ waved-leaf fig tree ” into the nonsensical ‘‘ man(‘- 
fig tree.” In the next word, also, both the Sanskrit 
and botanical terms, taken unacknowledged from 
Wilson, are misspelt. 

Again, ‘‘ Chu-sing kar-po,” or “ the white water- 
tree,” is absurdly stated by him to be Aconiium ferox, 
which, however, is black rather than white, and never 
called a “tree” by the Tibetans, to whom it is 
familiar. The vernacular lexicon, however, gives for 
“water-tree” the Sanskrit “ Kadali,” or “water- 
wood,” which is the appropriate name of the watery 
plantain tree, and it gives the further synonym 
“ Mochaka,” or the “ horse-radi.sh-lrec,” which the 
Babu omits. Of this tree, the “ Sajina ” of Indian 
cooks, there arc two varieties, namely, a red and a 
white kind, the latter of which is the one that has 
b(‘en wrongly identified with the deadly aconite by 
our compikT. Still another synonym for thi.s word, 
^^Nalam,” a reed or “.stalked water-plant,” i.s in- 
correctly given as “ the ralan ” (sic); and the author 
frequcmtly confusi^s cane with b?imboo. 

Not infrequently the ]3rcciso shade of meaning is 
missed; thus Rig-dsin, which liliTally and invariably 
means “ a holder of knowledgi^ ” or sage, is defined 
by him as “ comprehension of a science (sic) with 
ease”; and seldom is any hint given of the useful 
litoral meaning of such name.s as the common word 
for small-pox, which is euphemistically called “ God’s 
granules ” in deference to the malignant disease 
spirit. 

As instances of common words .altogether omitted 
arc La4is, the respectful form of “yes,” which after 
the mystic “ Dm ” formula is perhaps the. word most 
frequently uttered in Tibet; Choma, the common 
Potentilla, the root of which, is <*aten as a food; pin^ 
kyuf^ma, the kestrel, being onomatopa^tic. for its call; 
the wwd for “ bribe,” which is ethically interesting 
as meaning literally “ a secret pu.sh.” 

His orthography disregards .some , of the accepted 
rules of scientific philologists, so as to give 
“ Daipung ” for .the great monastery of Diipung, 
although no i occurs cither in the vernacular spelling 
or pronunciation. We miss, too, in a dictionary T)f 
this , size, which owing ‘ largely to clumsier type is 
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thrice the weight of Jilschke's, any illustrations of 
the interesting process of organic change whereby 
so many of the bristling consonants of the written 
speech have dropped out of hearing in the spoken 
dialects of the temperate central province, probably 
for physiological and climatic reasons. 

Nevertheless, despite its many defects, it embodies 
a good deal of new material from the vernacular 
'rTibetan lexicons which must prove suggestive to those 
engaged in Tibetan researches who are sufficiently 
advanced not to be misled by its serious mistakes. 

L. A. Waddell. 


" FINGER-PRINT IDENTIFICATION, 
fiuide to Finger-print Identification. By Henry 

Faulds, L.F.P.S., late Surgeon Superintendent of 

Tsukiji Hospital, Tokyo, Japan. Pp. viii + 80. 

(Hanley; Wood, Mitchell and Co., Ltd., 1905.) 

Price 55. net. 

TAR. FAULDS was for some years a medical officer 
in Japan, and a zealous and original investi- 
gator of finger-prints. He wrote an interesting letter 
about them in Nature, October 28, 1880, dwelling 
upon the legal purposes to which they might be 
applied, and he appears to be the first person who 
published anything, in print, on this subject How- 
ever, his suggestions of introducing the use of finger- 
prints fell flat. The reason that they did not attract 
; attention was presumably that he supported them by 
li© convincing proofs of three elementary propositions 
on which the suitability of finger-prints for legal pur- 
poses depends. It was necessary to adduce strong 
evidence of the, long since vaguely alleged, perman- 
ence of those ridges on the bulbs of the fingers that 
print their distinctive Iineations. It was necessary to 
adduce better evidence than opinions based on mere 
inspection, of the vast variety in the minute details 
of those markings, and finally, for purposes of 
criminal investigation, it w^as necessary to prove that 
a large collection could be classified with sufficient 
precision to enable the officials in charge of it to find 
out speedily whether a duplicate of any set of prints 
that might be submitted to them did or did not exist 
in the collection. Dr. Faulds had no part in establish- 
ing any one of these most important preliminaries. 

^ But though his letter of 1880 was, as above men- 
tioned, apparently the first printed communication on 
, the subject, it appeared years after the first public 
: and official use of finger-prints had been made by Sir 
Wniiam Herschel in India, to whom the credit of 
originality that Dr. Faulds desires to monopolise is 
far more Justly due. Those who care to learn the 
facts at first hand should turn to Nature, vol. xxii. 

letter, to vol. I., p. 518, 

, f6r ^cond letter from him in reference to the Parlia- 
mentary Blue-book on the “ Identification of 
Criminals/' then just issued, and lastly to Sir Wm. 

• „ Herschel’s reply in vol. li., pp. 77^8, where the ques- 
. tiOn of priority of dates is placed beyond doubt, by 
. the reprint of the office copy of Sir William’s ‘*demi- 
- ^ letter of August 15, 1877, to the then In- 

^ in Bengal. This letter covers all 

v;;.: i 8^7^ " voL.' ■ 72} ; , 


that is important in Dr. Faulds ’s subsequent com- 
munication in 1880, and goes considerably further. 
The method introduced by Sir VVm. Hcrscliel, ten- 
tatively at first as a safeguard against personation, 
had gradually been devedopod and tested, both in the 
jail and in the registering office*, during a p(^riod of 
from ten to fifteen years before 1877, as stat(^d in tin* 
above quoted letter to the liisp(‘ctor of Prisons. 

The failure of Sir Wm. llorschers successor, and 
of others at that time in authority in Bengal, to 
continue the development of the syst(*m so happily 
begun, is greatly to be deplored, but it can be ex- 
plained on the same grounds as those mentioned 
above in connection with Dr. Friulds, 'fhe write*!- of 
these remarks can testify to the occasional incn'dulity 
in the early ’nineties concerning the porman(‘nc(* t»f 
the ridges, for it happened to himself vchile staying 
at the house of a once distinguish(‘d physiologist who 
was the writer when 3X)ung of an article on th(^ skin 
in a first-class encyclopjcdia, to hear strong obj(*ctions 
made to that opinion. His theoretical grouncLs were 
that the glands, the ducts of which pierce the ridges,, 
would multiply with the growth of the hand, and it 
was not until the hands of the physiologist ’’s own 
children had been examined by him through , a 'lens, 
that he could be convinced that the linentions on n 
child’s hand might be the same* as when he grcnv .up, 
but on a smaller scale. 

The literature concerning finger-prints is becoming 
large. An* excellent index to it will be found in a 
memoir by Otto Schlagrinhaufen, just published 
{MorphoL Jahrhuch^ Bd. xxxiii., H. 4, and Bd. 
xxxiv., H. I., Leipzig). But even this is incompl(*l<\ 
for it takes no notice of Mr. Tabor’s efforts in San 
Francisco to obtain the official registration of the 
finger-prints of the C'hinese immigrants, whotn it was 
found difficult to identify otherwise,*. This .scnmis to. 
have occurred at tinu^ in the ’(dghtie.s, pOHsibly 
before them, but dates are now wanting, ; , 

Dr. P''aulds in his pr(‘S(‘ni volume recapitulates - his 
old grievance with no U*ss l)itt(,*rucss than formerly. 
He overstates the value of his own work, IxTilth's 
that of others, and carp.s at evidence nx'ontly giv(*n 
in criminal cases. His book is not only biased and 
imperfect, but unfortunately it contains nothing new 
that is of value, so far as the writer of these remarks 
can judge, and much of wh^j^t Dr. Faulds seems to 
consider new has long since been forestalled. ft 
is a pity that he did not avail himself of the'! 
opportunity of writing a book up to date, for he 
can write well, and the photographic illustrations 
which his publisher has supplied are excellent. 
The experiences of other countries ought soon 
to be collated with those of England, in order to 
develop further the art of classifying large collec- 
tions of finger-prints. In Argentina, for example, 
their use has wholly superseded Bertillonage, and one 
would like to know with what success. A bureau’ , 
that can deal effectively with very many thout^anda 
of cases would require a st;f:ff of particularly mtellL 
gent officials, and the tradition of dealing in the salmo n 
way with certain transitional h^rms that, arev 
frequent occurrence. The more highly the art 
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clashlfyinf^, or as it mig'ht bo phrased of “ loxicon- 
ising,” finger-prints is developed, the more w'ide will 
their use become. They ought to be especially valu- 
able in checking desertions from the Army and Navy. 
But there may be moral objections to the use of finger- 
prints in these cases for, according to the present 
system of recruiting, many take refuge in the Army 
who are “ wanted ’’ by the police, and would strongly 
object to being finger-printed. 

A few words should be added concerning the ancient 
usage of finger-prints in China, Japan, and India for 
legal purposes. Good evidence as to this has at length 
been supplied by Minakata Kumagusu in two letters 
to, Nature, vol. IL, pp. 199 and 274. It is clear that 
it was used to some extent, but there is nothing as 
yet to .show that the impressions were made and 
scrutinised with anything like the precautions now 
considered to be essential to the good working of the 
system. Blurred finger-prints cannot be correctly 
deciphered except by a trained expert, using lenses 
and photographic magnification. Negative evidt^nce 
is often of conspicuous value, such as should leave no 
reasonable doubt in the mind of the most stupid jury- 
man ; but expert analysis and severe cross-examination 
arc required when the prints to be compared are 
generically alike and when one of them is imperfect 
or blurred. P. G. 


EBtlCXnON .-LV/) PHYSIQUE. 
M4canisme et Education dcs Mouvemenis. By Prof. 
Georges Demeny. Pp. ii 4- 523 ; 565 figures. 

(Paris: Felix Alcan, 1904.) Price 9 francs, 

T here are few more important or more oppor- 
tune considerations in connection with practical 
hygiene than those which are furnished by the subject- 
matter of the two books wntt(*n by Jvl. Demeny. Tlu‘ 
first of these books, a s(‘cond (‘dition of which 
appean^d in 1903, is entitled Los Basi's' scieniiliques 
dt‘ rEducation physique”; this is now supplemented 
and given a direct practical bt‘anng by the present 
work, which sets forth in some detail the t(‘chnicjil 
.aspects of the subject. As regards its general 
character the method of treatment remains distinctly 
scientific; but since the avowed aim of the author is 
to set for^th the real advantages to be derived from 
bodily e.xercises conducted along proper lines, the 
scope of this later book is eminently educational, and 
thus it appeals to all those who take a broad view of 
education and its requirements. This appeal is 
accentuated by the mode of presentation, which is 
.such as to render the extensive subject-matter intelli- 
gible to those who make no pretensions to special 
physiological knowledge. 

It is true that the opening chapter deals of necc^ssity 
with such physiological questions as the structure and 
functions of muscle, the mechanism of joints, and 
the capacity for movement which are allowed by the 
skeletal articulations; but these and other funda- 
mental points of like nature are treated in a manner 
^ which, whilst in strict accord with the present state 
of scientific knowledge, is of such a character as to 
render these various topics easy of comprehension. 
NO. 1877, VOL. 72 


This introduction lends up to a most interesting 
analysis of the part played by the muscles in pro- 
ducing various well known body movements. In this 
stress is laid upon the comparatively modern discovery 
that any movement, for instance the flexion of a 
limb, is produced not only by the pulling force of 
those muscles which move it in the desired sense, the 
flexors, but also by the, relaxation of those which 
oppose this movement, the extensors. It is this twOj 
fold muscular mechanism which permits of the move- 
ment being graduated so finely as regards both its 
extent and its force. Some illustrations of a striking 
character are given in support of this aspect of a 
volitional or secondary automatic movement. 

For the majority of readers, the great interest o^ 
the book will probably lie in the interesting account 
which it gives of various familiar movcmients. These 
are all accompanied by numerous illustrations which 
are excellent for thidr purpose, and greatly enhance 
the attractiveness of the text. Many of these arc 
spirited diagrammatic representations of the skeleton, 
the form of which in all manner of bodily po.stures 
is drawn with that piquancy and verve which con- 
stitute to English eyes the special charm of French 
draughtsmanship; humour cannot b(' expected In a 
letterpress which deals with subject-mailer so technical 
and serious, but it is supplied by the illustrations, 
which give a humorous fillip to the work without 
detracting in the least from their undoubted service 
in helping the reader to follow the exposition. 

The section which deals with the various forms of 
locomotion, walking, running, jumping, &c., is 
perhaps the most elaborate. The author is here on 
ground which h(^ has studied minutely for many 
years. As chief of the laboratory at the physiological 
station in the Colk*ge do France, h(^ is able to set 
forth with authority the results of the elaborate and 
prolonged investigations initialed by Prof. Marey and 
carried on under his inspiring influence. It is prob- 
able that the summary of these investigations given 
by M. Demeny is the most valuable short exposition 
of this really difficult subject which has bei^n published 
up to the present tinK‘. The lucidity of the author’.s 
style and treatment is conspicuous in this portion of 
the book, for the matter dealt with is not easily set 
forth in a way which admits of being readily under- 
stood, since it involves mathematical considerations 
which are apt to prove a stumbling block to pliysio- 
log*lcal students. 

But, as stated before, the description of the factors 
concerned in the production of familiar postures of 
the body and the side-issues which these raise, will 
for most readers probably i>rove the most attractive 
portion of the W’ork. From standing, sitting, and 
lying down, the author proceeds to carrying loads, 
vaulting, kicking, throwing, swimming, rowing, 
cycling, horse-riding, dancing, singing, fi^nclng, 
boxing, wrestling, and all the various bodily move- 
ments which arc concerned in the various forms of 
athletic or industrial exercise. It would be impossible 
to give any . detailed account of his treatment of these 
subjects, but it - may be confidently stated that this 
treatment, whilst scientifically sound, is rendered 
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entertaining by the copious illustrations and interest- 
ing through the many novel points which are touched 
upon. As an example of the latter, the question is 
raised as to the physiological limits of the rapidity of 
effective response in fencing and boxing, and experi- 
ments are cited bearing on this point. 

A more serious, and at the present moment more 
important, aspect of the subject-matter is that which 
deals with body movements in relation to the improve- 
ment of general bodily physique. These are dealt 
with in the same comprehensive manner as those 
just referred to, for the author includes most of the 
gymnastic exercises used in France, Swedish drill, the 
^ use of clubs and of apparatus of different kinds. 

The malformation of the body is also referred to, 
whether due to the under-development or to the over- 
development of special muscular groups; as an ex- 
ample of the first, the malformation of the chest 
through the weakness of the trunk muscles, abdominal 
muscles, &c., is conspicuously shown; as an example 
of over-development, the malformation of the thigh 
in fencing masters. 

The, closing chapters are devoted to the conditions 
which may be presumed to determine how muscular 
force can be most economically directed towards the 
production of body movements. The author realises 
that it would be undesirable in a treatise of a semi- 
popular character to present this extremely important 
subject in detail ; nor, indeed, can it be set forth in 
a very convincing manner, since several questions of 
a fundamental type are still from the scientific point 
of view in an unsettled state. Thus it is still a matter 
of doubt how closely the heat-producing properties of 
muscle are associated with those of mechanical tension 
or^ change of form. M. Dcmeny is well aware of 
this, and warns his readers that it is impossible to 
deduce the energy relationships of the animal 
mechanism from those of artificially constructed 
machines. In this as in other departments of 
physiolog}^ the hope of arriving at a more precise in- 
tellectual standpoint is that expressed by one of 
Bacon »s aphorisms; it will “only be well founded 
when numerous experiments shall be received and 
collected into natural history which, though of no use 
in themselves, assist materially in the discovery of 
causes and axioms.’’ 

In this spirit the various experiments detailed in the 
concluding chapter of the book must be approached. 
Most of these are concerned with the influence of 
walking with definite loads for definite distances; 
the points noted were the number of steps per minute, 
the length of the stride, and the posture of the body! 
It appears that when, as in walking, muscular move- 
ments are repeated many times, then there is an 
optimum rhythm which, by permitting appropriate 
reparation, allows the maximum of effect with least 
expenditure of muscular power. The author considers 
this to be the case in almost all body movements, 
although experiments are not given in support of this 
generalisation. 

^ The book as a whole is likely to prove of verv con- 
siderable value in connection with the subject of 
, physical degeneration,* which has been for some time 
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agitating the mind of the public. Methods of educa- 
tion it is now n‘alised should, from the hygienic 
point of view, conc(‘rn thtMns(dves with the posture of 
the body. In the cod(i for iqo^ issu(‘d by the Educa- 
tion Department sln*ss is laid upon th(^ importance 
of “ thtJ car(‘ful ciillivation of a corr(‘Ct postun* at 
writing and other lessons.” This tardy awakening 
of the authoriti(‘s to the iinportanc(; of cultivating the 
bodily physique of lh(^ childn^n who ar<^ taught in 
national schools renders it probable that teachers will 
desire to instruct lhems(‘lves in the fuiidam(‘ntal 
scientific aspects of th(^ various methods for improving 
the bodily structure and functions. In this n‘sp(‘ct 
a work such as that now under r(’vi<nv is lik<‘ly (o 
prove of very real service; it is trustworthy, it 
approaches the whole question of body postur(‘ from 
a point of view at once scientific and utilitarian, it 
attacks the fundamental question (that, namely, of 
the effective action of the muscles), and finally, It is 
written in a style which makes the subject-^matler 
intelligible without presupposing special technical 
knowledge on the part of the reader. I'hi? only dra\N'- 
back to its utility is one which is susceptible of 
removal by its tnmslation into English. 

F. O. 


GEOMETRY OF POSITION. 

On the Traversing of Geometrical Figures. By 
J. Cook Wilson. Pp. X+J54. (Oxford; (’lanuidon 
Press, 3905.) Price hi', iiet. 

S uppose that an outline figure of any kind is 
drawn upon a blackboard. In its construction 
the chalk describes a certain numbe^r of cIos<‘d or open 
pjiths, a path being defim'd as th(^ mark mad<,‘. by 
the chalk during th (5 whoh^ time of any one of its 
contacts with th(‘ board. Jiut tlu^ mimlu'r of paths 
thus actually descriln'd is not maassarily tlu' smallest 
by which the figun^ can be procluc(^d, and it is an 
interesting probh^m to {uialys(‘ a givcm figure into 
minimum number of patlis, (lach travers(id onc('. 
As a simple (‘xampl<‘, let two oval paths be drawn 
intersecting in four points ; the n^sulting figure can 
be traversed as onc^ (‘losc‘d path. If two of the inter- 
sections are joined, the new figure can be travea'sed 
as one open path; if the remaining intca-sections an* 
joined, the figure cannot be n^duced to l<‘ss than two 
paths. 

The first two parts of Mr. Wilson’s hook deal with 
the problem abovf^ statf^d and various associated 
questions. The most int(‘n‘sting result is one oif 
greater generality than might have b^^e^ expected. 
Let a point in the* figure be called odd or (*v<m accord- 
ing as an odd or evvn number of lin(^s radiat(‘ from 
it; then a figurci with 211 odd points can b(,‘ analysed 
into n paths, but no f(‘wcr. (To indud<^ the, case when 
a slightly modified sialement is lUH'essary, which 
will be found in thp book.) 

In part iii, the author enters upon new ground by 
applying the principle of duality; this is the most 
novel part of the book, «and a few comments on it 
may not be superfluous. The results of the first two 
parts may, of course, be directly reciprocated without 
introducing any metrical consideratjons ; but this 
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not what Mr, Wilson does, and the consequences of 
his procedure are very instructive, especially from the 
point of view of absolute geometry. He practically 
confines himself to fectilineal figures, and reciprocates 
segments into angles, thus introducing- metrical 
elements, and becoming necessarily faced by the 
complications which they involve. It is now familiar 
to pure mathematicians that, with an “ absolute ” 
conic to define our metrical system, there is a con- 
sistent and reciprocal definition of angle and 
segment (or distance of two points) by which each of 
these is the product of a constant and the logarithm 
of a cross-ratio. But to identify these with the 
expressions for angle and segment obtained by 
elementary methods with rectangular coordinates it 
is necessary to suppose the absolute conic to 
degenerate into one which, considered as a point- 
locus, is the line at infinity counted twice, and con- 
sidered as an envelope is the pair of circular points 
at infinity. This complicated character of the absolute 
is at the base of all the puzzling difficulties which 
beset such attempts as this of Mr. Wilson’s — difficul- 
ties, it is true, which he often surmounts in an 
ingenious manner. 

For example, in the appendix he introduces a 
system of angular coordinates, both for . lines and 
points, and obtains point and line equations for the 
ellipse. Now the unmistakable drift of his thought 
is that if point and line can be defined by coordinates 
which measure segments, then “ reciprocally ” line 
and point can be determined by coordinates which 
measure angles. But his angular coordinates arc not 
really reciprocal to the segmental coordinates, as is 
clear from the fact that his equation of the ellipse 
is trigonometrical and not algebraical. It might be 
interesting to decide whether any simple functions 
of Mr. Wilson’s angular coordinates are the direct 
reciprocals of the ordinary Cartesian segmental 
coordinates. 

A remark should also be made on the note (pp. 
120-6) on the most general form of the construction 
of reciprocal figures, as it may prevent possible mis- 
understanding. In the ordinary process of recipro- 
cation with an auxiliary conic, F and p/ being the 
corresponding figures, we may say that F' is derived 
from F by a process, or rule, of polarising, and that 
F is derived from F^ by the same rule. Mr. Wilson 
gives an example in which F^ is derived from F by 
one process, and F from F' by another — F and F^ 
being reciprocal in the general sense of projective 
geometry. He adds that this is “'wider than the 
usual method,” which, of course, it is, if “the usual 
method ” means employing an auxiliary conic. But 
the figures obtained by his method can be constructed 
each from the other by the general method of making 
four points (or lines) in F correspond at pleasure to 
four lines (or points) in F^, and then to every linear 
way of constructing F' from F there is a dualistically 
corresponding way of deriving F from F/. So that 
it must not be supposed that Mr. Wilson has dis- 
covered any essentially new way of constructing 
reciprocal figures, though his remark might be mis- 
understood in that sense. 
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To return to the more popular aspect of this interest- 
ing book. The figures are, strictly, strips of black 
on a white ground. For the author they represent 
geometrical lines, and are reasoned upon as such. 
But the reader may give them different infiTi^-et- 
atioiis, and make up problems for himself accordingly. 
For example, let the lines in a diagram represent 
cuts made in a single piece of wood by a fret-saw ; 
how many pieces are produced ? What is the simplest 
w'ire model that will give a shadow like a given 
diagram? and so on. Stencilling, again, is full of 
problems analogous to those which Mr. Wilson dis- 
cusses; knitting and ‘netting give any number of 
examples of single-path figures. The proverb that 
“ extremes meet ” is curiously illustrated by these 
purely topographical questions, which suggest puzzle.^ 
for children, problems for designers, and tools for 
logicians; while they appear with startling un- 
expectedness in the most abstruse mathematical 
theories — Abelian functions, group-theory, hydro- 
dynamics, and electricity. 0 . B. M. 

ORGANIC PREPARATIONS AND THE COAL- 
TAR COLOUR INDUSTRY. 

The Synthetic Dyestuffs and the Intermediate Pro- 
ducts from which they are derived. By J. C. Cain 
and J, F, Thorpe. Pp. xiv+405. (London; Chas. 
Griffin and Co,, Ltd., 1905.) Price i6v<?. net. 

T he publication of this work is not without 
.significance in its bearing on the oft-repeated 
statement that the great industry ropresonled by the 
manufacture of coal-tar dyes is decaying almost to 
vanishing point in this country. The fact of publi- 
cation presumes a demand which, in this case, must 
bo mainly confined to those connected with, or train- 
ing for, the manufacture referred to. It is unlikely 
that any great number of students in the colleges of 
this country arc preparing for positions in colour 
work.s abroad, and it is therefore reasonable to assume 
that those concerned with the production of the book 
have sativsfied themselves that the industry is not in 
such a parlous state as pessimists would have us 
believe. In any event, the book will powerfully 
influence one factor in the case — the proper instruc- 
tion of students who are training for the industry. 

Whether this touches the root of the matter is, 
however, doubtful. The gradual decline in import- 
ance of the manufacture of coal-tar products in this 
country has been variou.sIy ascribed to the deficient 
training given in the colleges, the bad patent laws, 
and the cost of alcohol, relatively to the conditions 
existing in Germany with regard to these matters. 
Concerning the work of the colleges, it i.s now 
generally conceded that the best of our schools of 
organic chemistry need fear no comparison with those 
abroad. The effect of our patent laws, both past and 
present, in handicapping the industry, has doubtless 
been very great; but possibly the inquiry of a Royal 
Commission, such as recently reported into the ques- 
tion of industrial alcohol, would show that, as has 
been conclusively proved with regard to the cost of 
alcohol, the effect of the patent laws on the non- 
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developmc'nt of the Enpflish coal-tar colour industry 
has really been much less than has been supposed. 
A cause fundamental to those enumerated above, and 
lying at the basis of many other of our industrial 
lapses, may be defined as the lack of an appreciation 
of the importance of science* on the part of the public 
generally. This has rendered the development of 
many industries quite impossible. It is reputably 
''Stated that the Badlsche Anilin- und Soda-Fabrik 
spent upwards of one million pounds sterling during 
a period extending over twenty years in solving the 
industrial problem of the synthesis of indigo. What 
English board of directors, even if themselves satisfied 
^to do so, would venture to spend any such sum on 
apparently unproductive scientific experiments? Public 
^opinion in this country, as reflected in the share- 
holders, would not allow it, any more than a six 
or seven years’ college science course is considered 
a paying investment. Nor will .satisfactory reform 
of the patent law^s and the excise laws come about 
until the Government is made to realise, by the 
pressure of public opinion, that the future of the 
national industries largely depends upon the proper 
utilisation of scientific fact and method. 

The work under review consists of three parts and 
an appendix. Part i. comprise.s a description of the 
various synthetic dyestuffs and the intermediate pro- 
ducts from which they are derived. Part u. gives 
methods for preparing typical products on a labor- 
atory scale, but as far as practicable by works pro- 
cesses; and part iii. deals with the analysis and 
identification of dyes and wath the detection of dye- 
stuffs, on the fibre. The appendix contains tables 
giving the specific gravities of various solutions. 

The first chapter of the book gives a very short 
account of coal-tar and the separation and purification 
of benzene, naphthalene, anthracem.*, and phenol. A 
little more space* might usefully have been devoted 
to this section. 

Subsequent chapters deal with the nitration and 
sulphonation products of the hydrocarbons, and the 
production and properties of amide, hydroxyl, and 
carboxyl derivatives. The second section of part i. 
gives in seventeen chapters, occupying about one- 
third of the book, a systematic description of the 
various groups of dyes, the classification being, of 
course, based on the chemical constitution, and not 
upon the mode of application, of the dyes. The treat- 
ment of this section is excellent, the descriptions 
being very lucid and sufficiently e.xhaustive without 
too much detail. 

Part ii., which deals with the preparation of colour- 
ing matters and intermediate products, is at once the 
most novel and the most useful feature of the book. 
It is evidently the outcome of much personal experi- 
ence on the part , of the authors, and the limitations 
of ordinary college laboratories have very sensibly 
been kept in view, though at the same time only such 
materials are employed as would be used in the 
technical preparation of the several products in the 
works, 

the least satisfactory portion of the book 
, 4 $'' th^ chapter dealing with the application of the 


colouring matters. Tt is very doubtful wholher any 
useful purpose is served by such a short tn^alment of 
the science of dyeing as can bo compressed into 
thirteen pages. Cond(aisalion ft) this exhait i(H‘vit- 
ably results in mish^ading generalisation, and the 
authors would probably have b(‘(‘n w(‘n aclvis(‘d lo 
have r(‘f(*rnxl th('ir n*ad(‘rs to s<ime of llio wtdl kn<n\ n 
treatis(^s on cly<dng for (his ])art of (he suhjed. 

The chapters on lh(i valuadon and analysis of dyes 
arc to some extent op<ai (o (ht^ sanui criticism. As 
an example of their deficiencies, (he m(‘thocl given 
for the analysis of indigo may referr(‘cl to. The 
method described would be entirely un(rustwi>iihy If 
applied to the estimation of natural indigos, and such 
is evidently the intendon. In its main and ess(‘n(ial 
sections, however, th(‘ book is a noteworihy addifu)!) 
to the literature of specialiscid org.'mic chemistry, and 
both authors and publishers an^ (o bi* congra(ulal<ul 
on its production, Waltkr M. (iARONicK. 


SCIENCE AND MYSTICISM, 
Frinsipienfragen in dor Naliirwisscmtchalt. By Max 
Verworn. Pp. 2S, (Jena : Guslav Fischer, 1905.) 
Price 80 pfg. 

P ROF. VERWORN d(‘t(‘cts mysticfil murmurs in 
the scientific camp, and is full of apprehension 
of coming dangers, for mysticism is the n(*ga(ion of 
scientific thinking.” Naturalists have been working 
out a monistic interpnitation of the world, but thmv 
have been symptoms of faint-heartedness lately, 
e.specially before two qui*sdons, which the author 
slates in the following Uams Do vital processes 
depend on the same* princlple.s as the processes in 
inanimate nature? Are psychical processtjs reh^rablo 
to the same principles as (hosi^ on which bodily pro- 
cesses depend? V(‘rworn assun*s us that both these, ' 
questions may be eonlidtailly ans\v(*n*d, in the alfinnii’,;;: 
alive, for the world is om*, with tlu.‘ same prUtciplOs^ : 
or rather walh one princlpb^ throughout,, ; What that 
principk^ ” is we have tiol bissn able to discover 
from the lecture, hut wv. are assured that It is not a 
“mystical principl<\” 

In regard to the first question, Prof, Vt‘rworn say.s, 
that when we sufficiently analyse th(* t'rileria of life 
we find none requiring other j)rincipl<*s (ban those 
which we require in interpnjting the inorganic workh*. 
The only feature distinctive of filV^ is the combination 
of potencies which are seen s(*para(ely a[)art from Hfjf?, ' 
Chemical ferments illustrate nietaboli.sm without’ 
growth ; the condensations and polyineriHations of 
chemical compounds Illustrate growth without meta- 
bolism; the organism combines both. Mow it does 
so we arc not told, but it is not by any peculiar yital 
principle. There is no need to assume a secret 
“ organisation ” transcending physical and chemical 
principles; there i.s no warrant for postulating a 
persistent protoplasmic architecture, cither microscopic 
or molecular, as the physical ba.sis of life; the form ' 
and structure of a' cell is just like that of a fountahi: 
or a flame; life is a flux; “ nttvTa‘p«t” is true through- 
out nature. To suppose, as Driesch, for instance / m 
does, that an Aristotelian “ entelechy ” reside^J 'fit 




Supplement to “ JVature/' October 19, 1905 



living matter and accounts for its purposive behaviour 
and development is to resurrect the buried concept 
of a nhus formativus. To do this is quite gratuitous, 
since Verv,'orn supplies us with a guaranteed modern 
concept of a self-steering ” metabolism — the “ self- 
steering ” quality depending, of course, on the laws 
which physical chemistry has been revealing during 
recent years. He also assures us that there are no 
facts of organic being or becoming which warrant 
us in losing faith in the sufficiency of the monistic 
interpretation in terms of chemistry and physics. It 
is true that the illustrious physiologist has not found 
time in ' this lecture to give us any illustration of how 
any vital phenomenon may be formulated in terms 
of “ the principles of the inorganic world,*’ but he 
seems to have no doubt that it can be done. 

As to the second question, before which so many 
have fallen away from monism — the question of 
psychical life as distinct from bodily life — Verworn 
finds satisfaction in boldly denying that any dualism 
exists. The dualistic idea was born out of ignorance 
fathered by desire, and it has been nurtured and re- 
fined by philosophy. The material ghost that escaped 
in articiilo moriis has become a spiritual soul, but 
both are fallacious abstractions. It is pathetic to 
think of all the wrestlings with the problem of 
dualism since Descartes’s day, for dualism is but one 
of man’s many inventions with which he makes him- 
self miserable. Just as the organism is a mere bundle 
of metabolisms, so the “ ego ” is but a changeful 
bundle of sensations, and perceptions, thoughts, ‘ and 
feeEngs derived from these — a complex the com- 
ponents of which are not continuously or simul- 
taneously held in combination, though certain com- 
ponents, e.g,. sensations of our body, occur so 
frequently and uniformly that the illusion of a 
persistent persoriality is produced. The material for 
the up-building of the “ ego ” is the external world 
or corporeal world — the world of sensations ; the 
** make-up ” of the ** ego ” is the same as the 
make-up ” of the world; the antithesis of soul and 
body is ** a fossil idea.” Either everything is body 
in the world or everything is soul : ' however I like to 
put ity the main fact is that there is only one kind of 
thing.” , How a flux of sensations can give origin 
to that unified outlook and inlook which is called 
monism remains somewhat mysterious, but to think 
of any mystical principle being involved is ‘‘ a nega- 
tion of scientific thinking.” But which is mysticism 
and which scientific thinking? J. A. T. 


- thp: plant kingdom. 

Das Pflanzenreich, Regni vegetabilis conspectus. 
Edited by Prof. A, Engler. (Leipzig : W. Engel- 
mann ; London : Williams and Norgate.) 

A n apeount of the inception of this work was given 
in Nature, October 30, 1902 (p. C57), with a 
list of the earliest parts. Twenty-one volumes have 
now been published, of which ten are devoted to 
monocot5dedonous orders. The late Dr. K. Schu- 
mann has contributed, in addition to the Musacese, 
two memoirs on the Marantacese and the Zingi- 
beraccaa respectivel5^ In both these orders there is 
NO. 1877, VOL. 72] 


a large increase in numbers and a considerable 
amount of change as compared, with the account 
given by Pechr.sen in the J^flanzenfaniilien.” This 
is explained by the fact that an enormous number 
of new species have been made out of copious material 
received from Indo-Malaya and tropical Africa. The 
new species of Zingiberaceae described for Malaya 
alone exceed a hundred. Dr. Schumann formulates 
.very definite arguments in favour of the changes* 
which he proposes in reviewing the history of the 
orders, and also presents a comprehensive discussion 
on the flow’er and on the relationships of the four 
orders which compose the series Scitamineae. 

Many of the orders are obviously too large to admit* 
of their being treated in a single volume. The 
Orchidaceae, as in the case of the “ Pflanzenfaniilien,”# 
have been entrusted to Prof. Pfitzor, and the first 
instalment contains the section Pleonandrae- - formerly 
called Diandrae — which consists mainly of the (yjiri- 
pediums as generally 11 ncl(‘r stood. A sp{‘cial f(‘atur(* 
of this volume is the list of hybrids, both natural 
and artificial. Similarly, the Araceae roquin^ .several 
parts, and Dr. Engler, who undertakes this order, 
begins with the tribe PothoidccC. Dr. Engler gives 
a full description of the branching, and distinguishes 
nearly 500 species of Anthurium. A short voIuitk^ 
includes the orders Schcuchzeriaceae, AlismatneeaN 
and Butomaceae, which are all worked out by Prof. 
Fr. Buchenau. Dr. W. Ruhland is responsible for 
the Eriocaulaceas, and gives a detailed account of the 
geographical distribution, taking up the origin, 
evolution, and dispersal of the order. Owing to a 
large influx of new specimens from Brazil, the 
number of species of Kriocaulon now exceeds two 
hundred, and the genus Pa^palanthus, after being 
shorn of many species that form three new g('nera, 
still shows a slight increase. 

The first volumf) dealing with a group of 
gymno.sperms, that on the Taxaci^as, has been written 
by Dr. R. Pilger. 'rho Taxaceju arc profoundly 
interesting on account of the primitive forms which 
characterise some of the genera, but, as is u.sually 
the case with such genera, the number of species is 
small, and no great increase may be expc‘cted, 
although some new species may be looked for from 
the unexplored areas of China and eastern A|ia. 

Of dicotyledonous orders, the Tropa'olacoje, by 
Prof. Fr. Buchenau, appeared in 1902, and thci 
Cistacese, by Dr. W. Grosser, and the Theo- 
phrastacese, by Prof. C. Mez, were issued in 1903. 
Since that time a larger volume on the Lythracefu 
has been contributed by Dr. E. Koehne, who has 
gone very fully — in fact, more fully than seems 
necessary — into the varieties and forms of the morci 
variable species. The genus Cuphea is amplified to 
200 .species, and the genus Rotala is extended to 
include “some species previously assigned to 
Ammannia.. A list of plant collectors and their con- 
tributions is added. One of the most complete and 
interesting memoirs is that by Prof. H. Winkler on 
the Betulaccas, The genei'al sketch contains sections 
on the geographical distribution and the history of 
the order., The fossil forms, which arc numerou*?;, 
are enumerated without comment, but with references, 
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and — a feature that one would have expected in every 
volume — maps are provided to indicate generic dis- 
tribution. 

The main purpose of the “ Pflanzenreich,” as con- 
trasted with the Pflanzenfamilien,” is to provide 
an authentic description of species, and criticism 
of this work has largely to deal with considerations 
that are best known to the learned authors who have 
andertaken to write on the different orders. One of 
the main difficulties consists in reconciling the diverse 
views held by different writers who have made a 
special study of the same orders and groups. The 
discussion of certain forms under Betula papyrifera 
furnishes an instance in which Dr. Winkler holds 
different views from Prof. C. S. Sargent; without 
attempting to judge between the two opinions, it 
would seem that Prof. Sargent has had better oppor- 
tunities of studying these forms, but it should be 
added that in this case the writer has fully stated 
both views : the ideal solution in such a case would 
be a collaboration of both authorities, if such a 
collaboration were practicable. It is from this point 
of view that one could have wished to see the names 
of other besides German botanists associated with 
this great undertaking; so far, Dr. Rendle, who 
wrote the volume on the Naiadaceae, is the only 
exception. The commendable spirit of camaraderie 
which exists between botanists has been amply demon- 
strated in the various international meetings, of 
which the latest was recently held in Vienna, and it 
would not appear to be a matter beyond practical 
realisation to give a more international character to 
this magnum opus. 

AN ITALIAN TEXT-BOOK OF PHYSIOLOGY. 

Physiologie dcs Menschen. By Dr. Luigi Luciani. 

Ins Deutsche iibertragen und bearbeitet von Dr. S. 

Baglioni und Dr. H. Winterstein. Dritte Lief., 

PP* 323 + 502 + vIii. Vierte Lief., pp. 160. (Jena: 

G. Fischer, 1905.) 

'^HE general features and aims of Dr. Luciani *s 
text-book of human physiology have already 
been alluded to in the review of the first two parts, 
and need not be recapitulated here. The first few 
pages of the third part complete the account of the 
physicochemical phenomena of respiration. The 
following chapter gives an excellent account of the 
mechanics of respiration, including the influence of 
the respiratory movements on arterial and venous 
blood pressures. 

The succeeding chapter, on the nervous mechanism 
of respiration, is specially good, and one cannot fail 
to admire the mastery of the literature of the subject 
shown by the author, every page giving evidence of 
knowledge of the original sources. , The , subject of 
.the localisation of the bulbar, spinal, and cerebral 
respirator}^ centres is fully dealt with, the results 
obtained by the earlier observers — Legallois, Flourens, 
Schiff and others— being well ■ epitomised. A good 
risiime is also given of the important later results 
obtained by Gad and Marinescu on the localisation 
of the bulbar respiratory centres. Reference is also 
made to the interesting results yielded by Aducco’s 
NO, 1877, VOL. 72] 


research on the action of cocaine upon the respiratory 
centres. 

The author next gives an account of the influence 
upon the respiratory centres exerted by stimuli trans- 
mitted by afl’erent mawes. A considerable amount of 
.space is devoh'd to th(‘ important work of Hering, 
Breuer, and ()lh(‘rs on th(‘ self-n^gulatory mechanism 
subserved by tlu‘ vagi. The lal<‘r experiments of 
Head have been omitted. 

The subjects of apnma and pi^riodlc respiration 
are discussed with great fuln(\ss, much of the author’s 
own work being givem. 

The next chapter deals with lymph™ its sources, 
physical, chemical, and morphological characters, its 
circulation, and the theories of its formation. An 
excellent critical account is givim of the se(T(‘tl(.)n 
theory of Heidenhain, as compared with physico- 
chemical theories of the majority of later work(u‘s 
in this field. In the concluding pages of this ehaptt^r 
the structure and functions of the lymph glands and 
lymphoid organs—bone marrow, thymus, and spleen 
— are fully described. 

The first chapter of the S(‘cond volume is devoted to 
the subject of the internal secn^tions of the ductless 
glands. After a brief introductory account of the 
historical development of our knowk'dge of glandular 
secretion, the author passes to a detailed description 
of the structure and functions of the thyroid and 
parathyroids. The treatment of the physiology of 
the thyroid and parathyroids is so conipk^tc and full 
of interest that only a brief reference to the inosl 
salient points is possible. The various thooric^s which 
have been held with regard to the results of removal 
are - critically reviewed. V(!ry full treatin(‘nt is 
accorded to the (‘Xiierlniental foundations for l:ho 
theory of an auto-intoxicalion. In this conn(‘Ction, 
the results obtained by Colzi and otlna's by means 
of the method of crossi^d transfusion are of great 
interest and imp<)rlanc(\ (Ihiy’s ingimious experi- 
ments on the reifitivo toxicity of lh(i l)lood >serum of 
normal dogs as compan‘.d with that of clogs from 
which the thyroids had bexm pn^viously removc^cl arti 
also fully described. An imporhint section of this 
chapter is devoted to thc^ theories of indc^ptmdenU spcicl- 
fic functions of the thyroid and parathyroids, and to Iht^ 
experimental basis on which these, thc'ories an^ founded. 

The structure and still obscure physiology of the 
pituitary gland arc briefly epitomis(‘cl, A sati.sfaclory 
account is ne.xt given of the structure and functions 
of .the . suprarenal glands, althougfh in this case the 
results obtained by English workc^rs have not been 
sufficiently recognis(‘d by then author. 

The following chapter deals with th<; c^xtc^rn.al 
digestive secretions of the salivary glands, panen^as, 
gastric and intestinal mucosm, and livcT. Hie final 
chapter is devoted to the mechanical and chemical 
phenomena of bucevd .and gastric dig(?stion. The 
account has been kept well alircast of the most recent 
advances, many important additions being made by 
the translators. 

A perusal of the third and fourth parts strengthens 
the impression that the completes work will [irove 
itself to be a most trustworthy and illiiminatlv<‘ guide 
to modern physiology. J. A. Milhoy. 
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0^]V[BRXX>GI!-ES TTJ^riVE RSXTr 'y 3PRBSS. 

I Cambridge Biological Scries. 

General Editor-A. E. SHIPLEY. M.A., F.R.S. 

New Volume Now Ready. With Numicrou.s Ill(^s* 
TRATioNs. Demy 8vo. 12s. 6d net. 

THE ORIGIN AND INFLUENCE OF 

THE THOROUGHBRED HORSE. By WILLIAM 
lUDGEWAY, M.A., F.B.A., Hon.D.Litt., Disney Pr<j- 
fe^sor of Archteology in the University of Cambridge, Fellow 
of Gonville and Caius College, Cambridge, sometime Pro- 
fessor of Greek in Queen’s College, Cork, Hon. Member of 
the Archceological Society of Athens. 

Th** prodigal wealth of areument and illustration in this 
book make.s it a mo'-t fascinating olla podrlda for the general reader. Dip 
into'it where you will, and you fibh out a choice morsel of recondite lore.” ^ 

SPORTING TIMES. — “ In our'time we have re-^d many works dealing 
with the thoroughbred horse and its origin, hut we never recollect one of so 
exhaustive a nature as that just written by William Ridgeway.” •* 

CamDdbfle physical Seuics. 

General Edltors~F. H. NEVILLE, M.A., F.R.S., and 
W. C. D, WHETHAM, M.A., F.R.S. 

Now Ready, Second Edition, Revised and Enlaroei>, 
pp. xiv + 580. 

RADIO-ACTIVITY. By E. Rutherford, 

D.Sc., F.RS., F R.S.C. , Macdonald Profe.‘?sor of Phy-ics, 
McGill University, Montreal. Second Edition. Demy 8vo. 
I 2 jr. 6d. net. 

Ektract from Preface: “The rearrangement is so extensive as to 
‘ constitute almost a new work.’* 

JOURNAL OF TIIERd.WTGEHSOCTETVim the Fir.st Edition) — 
“The book, containing, as ir does, practically all that is known about the 
radio-active elements, U likely for some time to come to be regarded as the 
standard work ttpon the ‘•abject. ’ 


IMMUNITY in INFECTIVE DISEASES. 

By ELIE METCHNIKOFF, Foreign Member of the 
Royal Society of London, Profes.sor at the Pasteur Institute, 
Paris. Translated from the French by Francis G. Binnie, 
of the Pathological Department, University of Cambridge. 
With 45 Figures in the Text. Royal 8vo. i8j. net. 

HISTOLOGICAL STUDIES ON THE 

LOCALISATION OF CEREBRAL FUNCTION. By 
ALFRED W. CAMPBELL, M.D., Pathologist to the 
Asylums Board of the County of Lancaster. Published by 
aid of a .subsidy from the Royal Society of London. 
Medium 4^0. Buckram, pp. xx + 360. i8^. net. 

Now Ready, Second Edition, Revised. 
ADVANCED EXERCISES IN PRAC- 
TICAL PHYSICS. By ARTHUR SCHUSTER. Ph.D., 
Sc.D. , F. R. S. , Langworihy Professor of Physics and Director 
of the Physical Labr>ratOTie.s in the University of Manchester, 
and CHARLES H. LEES, D.Sc., Lecturer in Physics and 
Assistant Director of the Physical Laboratories in the 
University of Manchester. Second Edition, Revised. 
Demy Svo. 8j. 

AN INTRODUCTION TO GEOLOGY. 

By J. E. MARR, Sc.D., F.R.S., Pre.^ident of the Geo- 
logical Society, Fellow of St. John’s College, Cambiidge. 
Crown Svo. 3.9. net. 

The ELEMENTS of SOLID GEOMETRY. 

By CHARLES DAVISON, Sc.D., Mathematical Master 
at King Edward’s High School, Birmingham. Crown Svo. 
2.9. 6tL net. [Immetiiateiv. 

THE WINCHESTER ARITHMETIC. 

, By C. , GODFREY, M.A., Head Ma.ster of the Royal Naval 
Co lege, O'lborne, and G. M. BELL. B.A., Senior Mathe- 
maiical Master at Winchester College. Crown Svo. ^s. 
I'cachers’ Edition, wi h answers interleaved, 6s. net. 


London: Cambridge University Press Warehouse, Fetter Lane. C. F. CLAY, Manager. 


The Journal of Economic Biology. 

. Edited by WALTER E. COLLINGE, M.Sc., 

Foreign Member of the Association of Economic Entomologists 
Washington, U.S.A. ; Honorary Secretary of the Association of Economic 
Biologists ; and Lecturer in 2foology and Comparative Anatomy in the 
Univer.sity of Birmingham ; with the co-operation of 
Prof. A. H. REGINALD BUtLER, D.Sc., Ph.D., the University of 
Manirob.'i; ROBERT NEWSTEAD, A.L.S., F.E-S., I-iverpnol School of 
Tropica) Medicine; Prof. GEO. H. CARPENTER, B.Sc., M.R.I.A., the 
Royal College of Science, Dublin; and A. E. SHIPLEY, IM.A., F.R.S., 
Christ*.s College,^ Cambridge • 

This Journal will be issued at a prepaid annual subset iption of four 
parts to the volume, the first of which is in the press, and will be 
issued shortly. 

CoNTENTs.—The Destruction of Wooden Paving Blocks by the Fungus 
Lentinns lepfdeu^^ Fr. (Plates J. and II.). By Prof. A. H. Reginald Buller, 
D.Sc., Ph.D. — The Effect of Chanee of Food and Temperature on the 
Development of Abraxas gross7ilariaia^ Steph. (Figs. t-s). By Walter E. 
CoUinge, M.Sc.-— New Cnlicidac from India, Africa, &c. (Platts III. and 
IV.) By Fred. V. Theobald, M.A.— Reviews and Current Literature. 

All busiaess and literary commnnkations should be addressed to the 
Editor. Alls ubscripiions should be forwarded to 


A THREE YEARS’ COURSE OF 
PRACTICAL CHEMISTRY, 

In Three Parts. Quarto, js. 6d. each. Sold j>eparately. 

By GEORGE H. MARTIN, M.A., F.CS-, 

Senior Science Master, Bradford Grammar School ; and 

ELLIS JONES, M.A., 

Science Master, Bradford Grammar School. 

With an Introduction by Prof. J. B. COHEN, B.Sc., Ph.D,, 

Lecturer in Organic Chemistry, Leeds Univer&ity. 

First and Second Years just published. 

Third Year in preparation. 

“A most excellent syllabus of experiments and examples 
suitable for boys beginning the study of chemistry.”— 

RIYINGTOKS, 34 King Street, Govent Garden, London. 


Messrs. DULAU & CO., 37, Soho Square, London, W. 

THE SOUTH POLAR EXPEDITION, 1901 - 4 . 

NOW BEADY, IN TWO VOLS. BOYAL Svo. 42s. NET. 


With 12 Full-Page Coloured Plates, a Photogravure Frontispiece to eich Volume, about 260 Full- Page and smaller 

Illustrations, and 5 Maps. 

THE VOYAGE OF THE “DISCOVERY.” 


By Capt. ROBERT F. SCOTT, C.V.O., R-N. 

WITH ILLUSTRATIONS AND PHOTOGRAPHS BY DR. E. A, WILSON, AND OTHER MEMBERS OF THE EXPEDITION. ■ 

The the first ship ever built in this country especially for exploration— sailed fiom England in the summer 

of 1901. In an absence of three years her company spent mote than two beyond the Antarctic Circle, and two .winter season.s at a 
point 4C0 miles bej ond any former wintering party. The voyage had important results for geography and other sciences. For the 
first time in the southern region^, exploration was undertaken by extended sledge journe>s. Made under conditions of unparalleled 
severity, these sledge joqrneys are naturally full of adventurous incident. After an imprisonment of nearly two years in the ice, the 
Discovery was released under circumstances of dramatic interest, and returned to New Zealand with the loss of a single man. 

London : SMITH, ELDER dr CO-, 15 Waterloo Place, S.W. 
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VERNIER MICROSCOPE, finest workmanship and finish and guaranteed accurate. It consists essentially, of a 
horizontal and a vertical slide, along which ihe scales, i6 cm. in length, are engraved. The microscope body rotates no a 
vertical plane on a horizontal axis, and can he fixed in any position. The horizontal and vertical positions are marked. ^ A 
glass micrometer scale giving the same reading as the verniers is placed at the common focus of the eye-piece and objective. 
In the instruments reading to -oz and ‘oi mm., the scales are divided on silver. A I in., 2 in., or 3.10. objective and one 
eye-piece are supplied with the instrument. “ 

PRXOSS* 


With scales reading to ’l mm 

•„ „ to *05 ») ••• 

if it to *02 

i, ,, to 01 ,, ... »•« ^ ••• 

A small adjustable circular Level placed in the 
base of the instrument.. (extra) 


£6 15 

7 10 

8 O 
8 10 


0 7 6 


F. A small divided Circle attached to the horizontal 

axis of the microscope reading to 2® ... (extra) O 12 6 
By substitu’ing a telescope-object-glass for the micro.'-cope 
objective, the instrument can be used as a reading telescope, or 
as a small catbetoraeler. 

G. Price of object-glass ... i©0 16 O 



BunS0ill^S Photonnotctj improved pattern 

Sight box is similar to the Lethcliy Bunsen pattern and is 
fitted with a grease-spot disc (which can be removed) and plate 
glass refiectors. Stock pattern is supplied with candle holder 
as figured, but we also supply electric light holder or a gas Jet 
burner at the same price 1® ^ 


Improved ILLUMINATING ATTACHMENT to 
EYE^PIECE, for use in the adjustment of SPECTROSCOPES, 
SPECTROMETERS and simiiar instruments^ 


Fig. I shows the attachment ; Fig. 2, the attachment adapted to the eye-piece. 

This is a new form of appiratus for illuminating the cross wires of a telescope. It is 
fitted over the eye-end of the eye-plcce. It has many advantages over the ordinary Gauss’ 
eye-piece, the following among others ; — 

1st— It gives a soft uniform illumination of the field, 

2nd. — It can be adapted to any eye-piece. 

3rd. — Each part can be easily detached to be cleaned. 

4th, — Its siniplicity of construction and its low price. 

When ordering it is only necessary to .send the eye-cap of 
the eye- piece j if the eye- piece is not provided with a cap, 
the eye-piece itself. 

Fig. I. Price 10/6 




Fig. 2. 
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in working, this high pressure must be transformed down 
into a low one at the distant end of the transmission 
system. 

But what did high pressure — produced with a dynamo — 
mean twenty-six years ago? Why, three or four hundred 
volts — what, in fact, is called low pressure to-day — a pressure 
less than is now often used for lifts in buildings, pumps in 
mines, and tramcars in streets. And how was it proposed 
to transform this so-called high pressure into a low one? 
W'hy, I suggested mechanically coupling a 400-volt ^ircct- 
cLirrent motor to a 50-volt direct-current dynamo — the 
device that has since been called a “ motor generator ” — 
and such a combination was shown in operation at that 
lecture. 

But it was in Paris, at the Palais de rindustrie, the 
home of that electrical exhibition of 1881 which has now 
become classical, that modern electrical engineering was 
born, and shortly afterwards Punch exhibited the young 
infant thriving, and imbibing liquid nourishment from a 
storage cell, 

“What will he grow to? ” says the picture. What has 
he grown to? Aladdin’s ring, Aladdin’s lamp — whose 
slaves brought a fortune to him, and a fainting ht to his 
mother — were but poor magic makers compared wdth the 
ring evolved by Gramme and that boy, Paccinotti — com- 
pared with the lamp constructed by those veterans Edison 
and Swan. 

In the “ Arabian Nights ” it is stated that Aladdin's 
wf)uld-be uncle, the noted and learned African magician, 
knew that the wonderful lamp was not fed with oil, and 
hf anticipated by many centuries the plan for reconciling 
the inhabitants of Johannesburg to having the electric 
pressure in their houses raised from no to 230 voltsr— 

,, for did not he, like the municipal African , magician, offer 
‘‘ new lamps for old? ” 

It , is ailso described how the lamp enabled Aladdin to 
’ off the Princess Badroulboudour, and the wicked 
uncle to transport the palace. But electric traction has 
carried off whole neighbourhoods out of cities into suburbs, 
and, by transporting hundreds of thousands daily, has 
helped to solve the problem of housing the working class; 
while electric _ distribution of power has discovered, not 
caves of biiried jewels, but waterfalls of cver-flow’ing 
wealth. 

At the ,tnii;ies near Silver City, Idaho, for example, coal 
had reached seventy shillings a ton, wood thirty-six 
shillings a cOrd. For years the distribution of power was 
by donkeys, or by long teams of horses slowly hauling 
heavy loads of wood up the mountain road; and then the 
magician of this, the electric ago, came to Idaho, and 
what, those mines need — power, clean, dustless, weightless 
power, now courses up the mountain side from Swan Falls 
on .Snake River in the valley below. What fairy of old, 

, ,wdic> could change dead leaves into jewels, over worked 
' auch beneficent wonder? Sec how proudly those posts look 
! down upon their conquest of the past. For have they not 
brought an, end, not merely to wasteful extravagance in 
lifting fuel up to those mines, but also to needless toil 
for tired cattle? 

In j886, when the boy Electricity was five, the babe 
Johannesburg was bdrrt, and the two youngsters have raced 
along neck and neck. To-night I will tell you something 
of their liv^, 

; Nine years after that first,, lecture, the British Association 
jhonoured me by asking for another. In 1888, 'however, 

, 'lt, was beginning to be realised that a pressure of 2000 
ivplts between electric mains might not make too great a 
call on the funds of life insurance companies. Alternate 
current transformers had come into use; Ferranti was 
employing them practically, for distributing electric current 
from the Grosvenor Gallery, Bond Street. A “ transform- 
ation scene’* Lord Kelvin called the apparatus at that 
,lec*ture. The male white population of Johannesburg was 
no W'— 2000. 

But, -although current, at 100 volts pressure, was 
beginning to be distributed for electric lighting, the dis- 
tribution of power for working ; electro-mOtors was still 
but a dream of the future. 

In exactly a decade after the Paris Electrical Exhibition 
of 18S1 came the Frankfort Exhibition Of 1891. More 
than ten times 2000 volts was there used to transmit more 
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than 100 horso-powcr, more than 100 miles, with more 
than 75 per cent. elTicicncy. 

A death's-head and cross-bones were painted on every 
post along thfU lot) miles of railway line, f.auffen to 
Fi'ankforl, for he who should touch these bare wmis, \yth 
a pressure of 25,000 volts between them, secured electrocu- 
tion ; and a similar suggestion of mortality grc(‘ts the way- 
farer — in his own language, be he English or Dutch — on 
the posts of the Rand C'entral Electric Works. 


1882 

Hirschau 
to Munich 


1883 

Vizille to 
Grenoble 


I 


1 886 
Creil to 
Paris 


xSpt 

T.au/ten to 
Prankfcri 


Pressure at transmitting 

end in volts 

Horse- power delivered 
by electro- motor ... 
Distance in miles 
Percentage commercial 
efficiency of trans- 
mission 

Diameter of line wire 
in inches 

Material of wire 


700 

; 3000 1 

60C0 1 

1 25,000 ^ 

5-8 

: 7 

52 ' 

1114*2 to lamps 

3*5 

00 

35 

io8’7 * 


! 6. 

1 

45 

7 S ’3 

o'lS 

i o'a 79 

0*2 

3 wires each 
of 0*158 

— 

iSilicium 

bronze 

; Copper 

Copper 


i 


The table shows that the use of higher and higher 
pressures has enabled larger and largen* amounts of power 
to be transmitted longer and longer distances, with greater 
and greater efficiency, that is, with less and less wast(‘. 
Now, why is this? 

The electric current, as you know, is u.sed for lighting 
buildings, driving machinery, propelling cars and trains. 
But throw away the notion, if any of you still have it, 
that electricity is a kind of gas, or oil, or fuel that is used 
up in thesb operation.'?. The common expressions, buying 
electricity, consuming electric current, arc most mislead- 
ing, for’^just as much electricity flows away per minute — 
through the return conductor— from your electrically lighted 
house as flows to it through the coming conductor. If, 
therefore, it were electricily that you had undertaken to 
pay for, you must have n\ade a very bad bargain, because 
you do not retain the smalh'st portion of what you would 
have agrj'^ed to purchase. 

The electric current is Hko a butcher cart carrying 
round meat — you no xnore consume current than you con- 
sume cart. It is not the vehicle, but what it loaves behind 
that the consunu'rs buy— moat in the case of the butcher’s 
cart, and energy in the case of the clex'tric ('urrent. ^ 

Exactly the same consichjralion.s apply to the distribu- 
tion of power, with air at 70 lb. pressure per square 
inch, to tHe thousands of rock drills on the Rand, to the 
distribution ' of power with water at 425 lb. pressure per 
.square inch down the .shaft of the Rictfontein Mine, and 
at 750 lb. pressure in the workshops of the Central South 
African Railways at Pretoria. 

The energy conveyed with air, with electricity, or with 
water is made up of three factors — (i) the current, (a) the 
time during which it flows, and (3) the pre.ssuro under 
which it flows; while, power depends on the current and 
the pressure only. 

Few words are used more vaguely than this one 
“power,” Before starting foi; South Africa sonie of us 
gave someone a power of attorney ; we came on a ship 
of 12,000 horse-power; the voyage did us a power of good; 
at the concert on board we sang of ’the power of love. 

In engineering, however, power has one very definite 
meaning — the rate of doing work — and a stream of air, ‘of 
electricity, or of water exerts much power, that is, works 
rapidly, when it quickly loses pressure, or head, Quic:kl3f 
losing one’s head, however, is not characteristic of large 
brain-power, and the power exercised by those who sit in 
high places is often, much in excess of their rate of doing 
any kind , of work. 

Wh^h water has but a few feet of head, the quantity 
flowing ovqr a WatOr-wheel must be large if much work 
: has to be done. But since the water usually comes to % 
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low pressure wheel along an open stream, and flows away 
again also along an open stream, no expense has to be 
incun-ed in laying down large pipes. If, however, it were 
necessary to distribute much power over considerable 
di^ances through a pipe conveying such low-pressure 
water, the pipe would not only have to be long, but of 
large cross-section, and, therefore, very bulky and costly. 
For example, this model is a full-size representation of the 
transmission of only one horse-power with low pressiu'o. 

On the other hand, if the water possesses considerable 
'head, the transmission pipe may be of small diameter. In 
this second model the three-cylinder pump produces a 
pressure of 425 lb. per square inch, exactly the pressure 
used in the hydraulic transmission of power down the 
shaft of the Rietfontein Mine, and with that pressure less 
than four gallons of water flowing per minute through 
this three-quarter inch pipe gives as much power to this 
'turbine as would be delivered by 825 gallons pouring per 
minute over this waler-wheel four feet in diameter. 

The water pressures in these two illustrations bear about 
the same proportion to one another as the electric pressure 
in the Lauffen-to-Frankfort transmission bears to the 
electric pressure usually maintained between the terminals 
of a lamp in Johannesburg. 

The value of using pressure water is grasped when you 
realise that at the Rietfontein Mine, by circulating about 
85 gallons of water per minute, at 42 «; lb. pressure per 
square inch, through a pipe 16 square inches in cross- 
section, not only is the circulating water all returned to 
the top of the mine, but in addition J44 gallons are 
pumped up per minute from a depth of 546 feet through 
a pipe 38^ square inches in cross-section. 

The water supplied by the London Hydraulic Power 
Company at 1700 feet head, although not filtered, costs 
nearly four times as much per gallon as the filtered water 
furnished by the Metropolitan Water Board. In England 
dirty pressure water is a relatively costly commodity, 
sparkling drinking water a relatively cheap liquid. In 
Johannesburg, on the other hand, until quite recently, the 
charge for drinking water was ten shillings a thousand 
gallons, plus two-and-six a month for meter rent, or about 
twenty times ^ the London rate— the temptation to drink 
other things in Johannesburg must have been very great. 
Now, since the establishment of the Rand Water Board, 
it is six shillings a thousand gallons, which, without meter 
rent, is still ten times the London price, so that liquid 
with a head in London is still cheaper than plain drinking 
water here. 

In the distribution of power, current and pressure arc 
equally important. It is not merely because, even this 
month, August, after a phenomenally dry season, about 
5,000,000 gallons of water are rushing per minute over the 
Victoria Falls, but it is because this water also thunders 
down about 380 feet that these falls are a potential source 
of power. 

The Howick Falls, near Pietermaritzburg, have nearly 
as much head as the Victoria Falls, and twice as much as 
Niagara, while a syphon of soda water, when the gas is 
first pumped in, holds its head higher than any of the 
three. ^ But, although in Johannesburg you probably pay 
a shilling for a syphon of soda water as an energy-pro- 
ducer in man, it is not worth i/io,oooth part of a penny 
as an energy-producer in a turbine, there is so little of it 
- — only a pint and a half. 

Probably, like myself, you have heard vague comparisons 
made between the power of the Victoria and the Niagara 
Falls. Now, what is the true comparison? 

The flow at Niagara varies at different times of the year 
from about 62 to 104 million gallons per minute. At the 
Victoria Falls the flow can be as little as one-twelfth of the 
smaller number — 'for it is so now ; and some authorities, 
well acquainted with the spot, sav that at the end of another 
three months the flow will^ only be half of even that. The 
mean available drop at Niagara is about 160 feet ; at the 
Victoria Falls about 380 feet. Hence, while the minimum 
Niagara flow represents about 3 million horse-power, the 
present Victoria flow represents about 580,000 horse-power, 
or only about one-fifth of the Niagara flow. Further, if 
those who predict the flow of the Zambesi sinking to some- 
thing like 2^ million gallons per minute in November are 
true prophets, the Metoria Falls will then only give out 
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about 300,000 horse-power, or, . say, one-tenth of the 
minimum that Niagara produces. 

In all that precedes, 1 have tak(‘n the full power ol Ihe 
direct drop in each case j that is, I have assumed in each 
case the intake to be dose to the main drop, and I have 
deducted nothing for inelTiciency <>f machinery. 

Now, how exactly do(,‘s the (*llici(‘ncy in the electric 
transmission of power depfaid on (i) tlie pressure, (2) the 
power transmitted, (3) the length of transmission line, 
and (4) the resistance of the conductors composing it? 

The very simple, apiiroxiniate foniiula connects th<!se 
quantities 

Percentage) . ( Resistance 

loss of I „ Horse-power transmitted ^ 1 per mile of all 

power on 1 3 (thousands ot volts)- 1 the conductors 

the road. ! ^ I iri parallel. 

This formula tells us that as long as the electric pres.sure 
is limited to some 10,000 or 11,000 volts— a pressure boldly 
used as early as 1897 by the Rand Central Electric Works, 
and at the Moedie Mines, near Barberton, but the one 
that is still the maximum sanctioned in Great Britain — it 
will not be possible, even with a pair of conductors of 
good copper, each as thick as the one I hold in my 
hand, viz. three-quarters of an inch in diameter, to 
transmit more than about dooo hor.sc-power, or to transmit 
that power more than about 10 miles, without the loss on 
the road (‘xcccding to per cent. 

The actual* efficiency will, of course, be less than 90 per 
cent., since there will be losses also in the machinery at 
each end of the transmission system. 

If, however, the electric pressure be doubted, that is, 
raised to 20,000 volts, then through this pair of con- 
ductors (kindly put up by the Transvaal Technical 
Institute, to bring power from their dynamo room to this 
hall), which are not much more than onc-fifth of the 
cross-section of the former, and therefore not much more 
than 'one-fifth of the cost, as regards copper, wo ctin 
transmit 2700 horse-power 23 miles, and still only lose 
10 per cent, on the road. 

Now Brakpan, where is the generating station of the 
Rand Central Electric Work.s, is almost exactly 23 miles 
from Johannesburg. Six wires come thence to Johannes- 
burg, three of which may be likened to the g(>ing con- 
ductor, and three to the return in a two-wire system like 
this, also any three of those wir(‘s have a joint cross- 
section rather larger than three times the cross-section of 
this. Hence, with 20,000 volts, about 8000 honse-power 
could be sent to Johannesburg from Brakpan through the 
existing wirc.s with only 10 i>er cent, loss on the road, or 
about 3400 horse-power (which is rather more than the 
entire maximum output of that generating station on any 
occasion last year) could be sent with only 4 per cent. loss. 

I should have liked to show you this experimentally, 
but Mr. Reunert, Principal Helc Shaw, and Prof. Dobson, 
who, since my arrival, have so kindly put themselves to 
so much trouble to give expression to my wishes, might 
have thought me. a little exacting had I asked for a lectun^ 
hall big enough to include a transmission line front 
Brakpan ; and so, instead of this pair of conductors con- 
necting two places 23 miles apart, 1 am going to employ 
a pair of extremely fine wires, each .less than i/iooth of 
the diameter, that is, less than 1/ 10, 000th of the cross- 
section — ^so fine, in fact, that you cannot see them. 

Switch on the current, more than 100 lamps glow. Now 
think of a wall of lamps ten times as high, then ten times 
as wide, and then six times as big as all that, and you will 
have 2700 horse-power; and that is the power which, put 
into this pair of wires 23 miles away, say at Brakpan, with 
this prc.ssure of 20,000 volts, will cause about 2400 horse- 
power to come out at Johannesburg. 

This experiment of transmitting five horse-power across 
the hall is the nearest approach to wireless transmission 
of power that I have over seen. But there arc wires, 
although invisible, for if I make them touch at one point 
with this long stick a flash occurs above your heads, and 
the glow lamps on the platform go out. 

I directed your attention to the fact that in i888 the 
male population of Johannesburg was 2000. By 
according to the census taken that year, it had grown to 
32,387. Now, curiously enough, in 1897 two transmissions, 
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were arranged for at 33,000 volts — the one at Crofton, 
California, and the other at Redlands, California ; and 
no pressure higher than that used on the Lauflen-Frank- 
fort transmission seems to have preceded this 33,000 volts 
anywhere in the world. Indeed, it would almost appear 
as" if electrical engineers were waiting to use a higher 
pressure than 25,000 volts until the publication of the 
census of Johannesburg. 

In 1898 the highest working pressure in the world was 
40,000 volts for a 34-mile transmission at Provo, in Utah, 
and the male white population in Johannesburg was also 
about 40,000. Then came the war, and volts beat white 
man, for, according to the census of last year, while the 
white male population was 52,106, there were several 
examples of transmissions at 60,000 volts, as seen from the 
following table. 
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But with the influx of the white members of the British 
Association doubtless the tide will turn, white man will 
make a spurt and catch up electric pressure, and in this 
respect, at any rate, the Witwatensrand will become a 
white man’s country. 

Indeed, not only have various successful 6o,ooo-volt 
transmission schemes been carried out, but the Kern River 
Power Company in California is constructing one for 
transmitting 4020 horse-power over no miles at 67,500 
volts. 

Transmission at 67,500 volts over no miles. Why, when 
the new railway — Brakpan to Witbank — is completed, no 
miles will be 20 more than will separate the Rand from 
the coalfields at Witbank — fields that produce such good 
coal that the Central South African Railways have con- 
tracted to purchase 84,000 tons during this year, at six 
shillings per ton at the pit’s mouth. Now, at a pressure 
, of ' 67,500 volts, these two small wires could, without 
becoming too warm, bring about 9000 horse-power from 
Witbank and deliver 7600 of it to the Rand. 

Or if six wires were used like those now employed by 
the Rand Central Electric Works, then, at 67,500 volts, 
9000 horse-power might be put in at Witbank and only 
5 per cent, lost on the road, that is, about 8550 horse- 
power delivered on the Rand. 

But the insulators would have to be placed much farther 
apart than on the existing Rand posts to prevent the start- 
ing of a brush discharge between the wires — a subject to 
which I will return. 

You, will now grasp why in 1895, ten years ago, it was 
a bold and pioneering policy to equip the Rand Central 
W’orks for 10,000 volts, and to use 13,000 volts during 
times of full load, and why in 1905 tlie recommendation 
of some advisers to distribute power at only 10,000 volts 
to the proposed substations of the contemplated 57 miles 
of electrified railways — Springs to Randfontcin — is most 
retrograde of those advisers to the railway. 

In I $79, a firm of electrical contractors, well known 
then, and equally well known now, told me that they had 
been asked to tender for the construction of an electric 
transmission system to convey a comparatively small 
amount of power 10 miles. But since they considered that 
they could not possibly hope to deliver more than half, 
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while, in practice, they feared that they would only succeed 
in delivering much less, the proposal had to be ranked 
with the exploits of Gulliver and Bai'on Munchausen, and 
so even that firm declined to tender. To-day, tvventy-six 
years later, electric power is, from an engineering ryid 
from, a business point of view, being successfully trans- 
mitted 232 miles — nearly as far as some of you took 
fifteen hours the night before last in being transmitted 
from Ladysmith. 

Now, how are th(?se electric pressures of 10, 20, 30, 40, 
50, 60,000 volts produced? Why, by means of the alternate^ 
current transformer, which docs for electric power exactly 
what the lever does for mechanical power. Exert a small 
force through a long distance at the long end of this lever, 
and you have a large force exerted through a short 
distance at the short end. Apply a small electric pressure 
with a large current at one side of this transformer, and 
you have a large pressure with a small current at the * 
other. But there are no moving parts, therefore the 
arrangement is called a “ static transformer.” It requires 
no adjustment from day to day, therefore it may be kept 
entirely immersed in oil to improve its insulation. 

Such statical transformers I used to step up the pressure 
from 100 to 20,000 volts at the transmitting end, and to 
step down the pressure from 20,000 to xoo volts at the 
lamp end in the last experiment. Everything looked quite 
harmless until I intentionally brought the transmission 
wires into contact. So does the transformer, immersed in 
a huge cylinder of oil, now projected on the screen, 
although it regularly produces 60,000 volts, and can supply 
1100 horse-power at that pressure. So does this water- 
cooled transformer (the interior of which is seen in an 
X-ray picture to the right, and the exterior to the left), 
although it can supply 2000 kilowatts, that is, 2700 horse- 
power. Its size can be realised by comparing it with the 
tiny transformer by its side — the size of the one which I 
have on this table. 

60,000 volts, well, what of it? some of you may say. 

It cannot start a discharge between even sharp needle 
points separated by a greater distance than about six 
inches, and some of you have produced such a spark with 
an electrical machine — I am producing such a one now. 

But each time that a spark passes between the terminals 
of the electrical machine the pressure is relieved, so no 
arc is maintained. Bring the terminals of that transformer 
within six inche.s of one another, however, and a roar- 
ing arc of 2700 horse-power will be kept up, dealing de- 
.struction around. 

Let me show you a spark started with a 70,000-volt 
transformer when supplied with only one horse-power. 
What a banging is produced. Now picture to yourselves 
what would be the result if the power were not of one, 
but of 2700 horses, such as that transformer can furnish. 

The photographs show the .sort of discharge that may 
occur over the surface of an insulator i foot high — such 
as is used on a high voltage transmission line — when the 
testing voltage is 80,000 in this case and 105,000 in that, 
and when there is plenty of power to maintain the arc. 
It is veritable lightning, not a mere flash, but a continued 
flame ; and the sort of insulator that is used in practice 
for a 70,000-volt: transmission is realised by looking at the 
specimens, which are only intended for 10,000 volts. 

There is nothing new in high voltage by itself — it existed 
in the period of the frictional electrical machine more than 
TOO years ago, but it was associated with only a very small 
current ; next, dating from the development of the dynamo, 
came the low voltage large current period ; and now we 
have entered on a third era, the high pressure moderate 
current period, that is, the period of high pressure com- 
bined with horse-power. 


Next I come to a very important question, and one that 
merits far more consideration than it has yet received. 
There arc two kinds of electric current — direct current 
and alternating current. Direct current is like a con- 
tinuously flowing stream of water, such as, for example, 
the one that flowed through this pipe and drove this 
turbine. Alternating current, on the contrary, is like this 
band, which, although swinging backwards and forwards^ 
also turns a wheel in one direction at the other end. Now, 
which kind of electric current should be used for the dis- 
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tribution of power over long distances? Practically, every 
electrical engineer will at once reply, alternating, of course. 
Well, I am going to preach heresy. I say direct current ! 

The alternating current has undoubtedly the great 
advantage that a motor can be constructed with no rubbing 
electric contacts, every wire may be permanently ' soldered 
in position, a condition of considerable importance in dusty 
places like mines. Plere is such a motor — the first poly- 
phase motor ever sent from America to Europe, the first 
ever seen m Clteat Biituin, constructed seventeen 3'ears 
•i^ago by Tesla with his own hands, when he was too poor 
to employ a workman. 

Another advantage possessed by an alternating current 
is that an alternating current dynamo can be constructed 
to produce a large horse-power at a high voltage, and 
further, as we have already seen, this alternating voltage 
can be transformed into a still higher one without the use 
t'Of moving machinery. 

This is one of the five largest dynamos in the world, 
J[ts size \'ou can better estimate by looking at the ring stand- 
ing on end, now projected to the left. The latter is the 
stationary portion of a 5000 horse-power horizontal shaft 
dynamo, while the photograph to the right is that of a 
vertical shaft machine of double that power, viz. a dynamo 
that can develop 10,000 horse-power at a pressure of 

11.000 volts. Fifteen years ago, Ferranti — the Brunei of 
electricity— spent a mint of money constructing some of 
the parts of a 10,000 horse-power, 10,000 volt alternator. 
Which were, however, never put together. This dynamo 
projected on the screen stands complete, with its four 
sisters, in the Canadian Niagara Power House, and the 
tests already made show that its efficiency reaches the 
extremely high value of 98-2 per cent., that is, i*8 per 
cent- of the power developed is sufficient to cover all 
losses. Ferranti’s dream is more than realised, and the 
old story is repeated. We break up the pioneer leviathan, 
the Great Eastern steamship, as a great unwieldy giant 
very weak in its- knees, a little later we build the Baltic, a 
third as large again, and with twice the engine power. 

Without any transformation at all, these dynamos will 
economically drive machines some miles away, and, with 
the pressure transformed up from 11,000 to 60,000 volts, 
power will be distributed in Toronto, 85 miles away from 
the falls. 

Contrasted with this, no single large direct current 
machine has ever been constructed to generate more than 
about 3500 volts, and no means is known for efficiently 
converting a direct current voltage into a higher, or a 
lower one, without the use of moving machinery. 

So far, then, my case seems weak ! The advantages of 
using great electric pressures we have seen. Are there 
any disadvantages? This is a disadvantage, the risk of 
piercing the insulation ! See how thick the insulating 
material has to be on cables, how far apart the conductors 
have to be- placed, even when the cable is intended for 
only 10,000 volts. But does this consideration supply any 
argument for or against the use of one kind of current 
rather than the other? Small current and high pressure 
must be used for the economical transanission of power 
over long distances, whether the current be alternating or 
direct, I agree; but, ladies and gentlemen of the jury, I 
submit^ that, while from the point of vi^vv of economic 
transmission, 60,000 volts alternating means exactly the 
same as^ 60,000 volts direct, from the point of breakdown 
of the insulation, 60,000 volts alternating is as bad as 

85.000 volts direct, indeed may be worse than 100,000 
vbfts direct. For an alternating current consists of waves 
like the waves of the sea. In a storm, the waves may 
be running mountains high, and yet the average depth 
of the sea remains the same as in a calm. But what does 
It b,ehefit ,the f^'or passengers, when tossed helplessly back- 
wards arid forwards in their berths, and feebly calling ! 

steward,’’ 'to be assure although the waves be I 

pedfced, and the maximum elevation large, the square root 1 
of the me^n 'Square of the' amplitude of oscillation is quite 
consistent With perfect internal tranquility ? And so feels 1 
the poor insulating material— -the mean electric pressure 
may not be very large, and yet the crests of the waves ! 
may be so high, and the troughs so low, that its strength 
cennot stand the electric tossing. 

Eac^ of those waves of electric pressure on the diagram 

vox. ,{?2] ' 


gives the same reading on a voltmeter, but the peaked une 
has far more destructive action than the flat topped one. 

But there are other disadvantages in the use of 
alternating current. This coil of wire represents one of 
the conductors which, when unwound, might join two 
places, the one where iiicandi'sccnt lamps (for example) 
have to be made to glow, and the other where is the water- 
power which drives the dynamo that generates the current. 

If a direct pressure of 100 volts be applied at one end of 
the system, the lamps at the other end glow brightly, as 
you see, whereas if now 1 ai>ply alUirnaiing pressure, 
although of e.xactly th(t same value, the lamps arc quite 
dull. 

The explanation of this striking difference is that in 
such a case only a fraction of the alternating pressure is 
used in making the lamps glow, the remaind(‘r being 
employed in maintaining a rapidly reversing magnetic 
field. 

This magnetic effect — this self-inductive efff-'ct as it is 
called — is small if the going and return ('onduclors be 
straight, short, and near together. But if the distance 
over which the power is to be transmitted be long, the 
wires obviously cannot be short, and if to obtain economy 
high electric pressure be used, the wires cannot be put 
very near together, since that would lead to a brush dis- 
charge through the air from one conductor to the other, 
producing leakage. 

Indeed, the minimum distance that must separate the con- 
ductors has to be increased very rapidly with the pressure 
unless their diameter is greatly increased at the same- ' : 
The table gives this minimum distance for cbnductors, 
i/ioth, 2/ioths, and 4/iolhs of an inth diameter' re- 
spectively, and^ it will be seen that increasing the thick- 
ness of the wire greatly diminishes this minimum. For 
instance, at 80,000 volts, doubling the thickness of the 
wire from i/5th to 2/5ths of an inch diminishes the mini- 
mum distance from 6J feet’ to 13 J inches. 

Johannesburg. 

Elevation, 5689 feet, January, 1905. Barometer, 

24.3 ihches. Temperature, 9,i®»5 F. 

Minimum distance that must separate two parallel wires 
to prevent the starting of a Brush Discharge. 


Koot mean 

Diameter of wires in indies 

square electric 
pressure in volts^ 



: 

between wires 

i/io 

t'/lO 

A/to 

40,000 

8*8 in. 



50,000 

32*2 in. 

— 

^ ' 

6o,oco 

9-9 ft. 

14*7 in. 

— 

70.000 

3 S 7 ft. 

33*8 in. 

— 

80,000 

— 

6*5 ft 

13*6 in. 

90,000 j 

— 

— 

23 in. 

100,000 


*•** ' 

38 in. 


It must, of course, be remembered that those are mini- 
mum distances, and that the distances apart at which the 
wires have actually to be fixed in practice are much' 
greater. 

But that is not the whole indictment against the use; ‘ 
of alternating current for long distance transmission. 
Leakage from wire- to wire can be rendered small, but 
still, if the current bo alternating, it always flows along 
the wires, even if all the apparatus at the distant end 
be entirely disconnected from them. Let me show vuu 
this. 

I apply a direct pressure .of too volts, and no current' 
enters the transmission line, for it is well insulated along 
its length and at its ends. I apply instead an alternating 
pres.sure of the same valiie, without making any , other 
change, and you observe a very perceptible ciirrent. Th^ 
very first thing that struck Ferranti when he commenced, 
transmitting power with alternating current at , 10, 000 voltsj 
pressure,^ from Deptford to London, was that the curren.t; 
flowing into the system at Deptford was as large, during 
the daytime, when practically no lamps were ttirned ohf 
in London, as during, the evening, when many were 
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ing. Again, in the case of the 150 miles transmission, at 
50,000 volts, by the Bay Counties Power Company, in 
California, it was found that to charge even the aerial 
lines as a condenser required 40 amperes, so that the 
current flowing into the system remained practically un- 
changed when the useful load was decreased from several 
thousand horse-power down to nought. 

Now this is the very opposite of the effect wc previously 
noticed, for in that case it was the aUernating pressure 
that left the lamps dull by failing to send enough current 
into the transmission system. Surely, then, the one elTcct 
is a correction of the other. That is so, and 1 will give 
you a practical illustration. 

1 have here two transmission lines, the one with its 
going and return conductors placed far apart so as to 
exaggerate the first effect, the other with its going and 
return conductors near together to exaggerate the second 
, effect ; 'indeed, as I am employing for this experiment 
only a pressure of loo volts, there is no risk of brush dis- 
charge, and so I have put the wires extremely near together 
on the second transmission line. The alternating current 
produced by the dynamo divides itself between the two 
transmission lines, and the two branch currents are about 
equal. 

Bui, as you may see by means of the oscillograph — an 
instrument dcv’eloped in my laboratories by Mr. Duddcll, 
one'^f my students, for giving us a picture of the current 
and pressure waves in each of the two circuits — there is a 
great difference between the waves in the two circuits. In 
the transmission line with the wires far apart, the reversals 
tlio alternating current occur after the reversals of 
applied pressure, the crests of the current wave lag behind 
the crests of the pressure wave, whereas in the case of 
the transmission line, with the wires very near together, 
.the exact opposite occurs, viz. the crests of the current 
w,ayc are. in advance of the crests of the pressure wave. 

in the circuit coming from the dynamo, both 
;',;cafreiit waves exist together, and as the crests of the one 
’■ wave coexist with the troughs of the other there is inter- 
ference, and the result is practically no current at all. 
$0 here we have the rather surprising result of practically 
no, current in a main circuit, and yet a considerable current 
in each of the branch circuits into which the main circuit 
, divides. 

This may perhaps be regarded as a beneficial result, and 
, .should be added to the score of alternating ('urrent. But 
just as a very small alternating current in the main circuit 
can be split up into two large currents in the bnanch 
circuits, a small alternating pressure can bo split up into 
two large alternating pressures, and in that case the re.suU 
must be .scored against the use of alternating current. 

In this experiment I use also two cinmits, one with 
the conductors very far apart, and the other with them 
; iyery near together ; but instead of employing these circuits 
two branch transmission lines I put thtnii end on., so 
’ , tl’^at they bonstitute successive portfOn.s of the same trans- 
' mission line. An alternating prc.ssure of only 100 volts is 
provided by the dynamo and applied to the whole arrange- 
, ment, and yet you observe that, between tho. going and 
retunt conductors, in that part of the circuit in which they 
are fur apart, as ,?svell as in that part in which they are 
hear together, a pressure exi.sts of 2400 volts, which is 
twenty-foiir times as great as the entire pressure supplied 
by the dynamo to the mains/ 

This result with alternating electric pressures is not 
unlike^ that obtained with mechanical forces when a small 
: force is resolved into two very large ones, with each of 
t which it ' makes nearly a right angle. 

Much damage ha.s been done to electric cables, used for 
the distribution of power, by these unexpected high 
pressures produced by resonance in alternate current 
circuits. A cable may have been tested at twice or thrice 
the working pressure and passed as satisfactory. But if 
there is , a liability of a pressure being applied, which, as 
you see, may in somewhat extreme cases be twenty or. 
thirty times the working pressure, what avails it that 
there is a factor of safety of 2 or 3? — disaster must follow. 

Now with direct current for long distance -transmission 
there is no question about the electric pressure at the top 
and bottom of a wave being much greater than the mean 
pressure, no question about self-induction reducing the' 
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current — no objection, therefore, to putting the conductors 
as far apart as the risk of brush discharge may necessitate 
— no question about capacity current, no resonance 
troubles, itc. 

I wonder whether any of 3'ou are thinking — Well, perhaps 
there may bo something in this heresy after all, Ko? 
Oh ! then you arc thinking, if the arguments were sound, 
the direct current system would have been already 
employed fur long distance transmission. Well, but it has! 
Power up to 3000 horse has been transmitted with direct 
current, at 14,000 volts, from Combe Garot to Le Lode anej^ 
La Chaud de Bonds, round a circuit 32 miles long; 4600 
horse-power has been transmitted with direct current, at 
23,000 volts, 35 miles from St. Alaurice to Lausanne ; and 
a transmission system for 6000 horse-power, at 60,000 volts, 
over 1 14 miles from Moutiers to Lyons, is in course of 
construction. 

Another advantage that is possessed by all these examples- 
of direct current transmission carried out by M. Thury 
is that it is the current that is kept constant and the^ 
electric pressure that is automatically raised when the' 
demand for power is increased, whereas with the ordinary 
alternate current system it is the pre.ssure at the lamp end 
that th(‘y aim at keeping constant, and the current that 
varies automatically with the demand for power 

Now it is far more easy to maintain the constancy of 
the current flowing round a long circuit than to prevent 
the bobbing up and down of the electric pressure at the 
distant end of a long transmission line, and that irritating 
dancing of the lights, with which Johanne.sburg is so 
familiar, would be particularly difficult to avoid if the trans- 
mis.sion line were long and the electric pressures at ,,its 
two ends differed by some thousands of volts. 

Constant current has also its well known disadvantages, 
but these would not come into play if the constant current 
were not taken into houses, mines, &c., but used to drive 
motor generators in sub.stations, the dynamo portion of the 
motor generator being of any type desired. 


The pioneering development that American boldness, 
enterprise, initiative, and originality have brought about 
in the electric distribution of power, combined with the 
f extraordinary commercial success that it has won on both 
sides of the Atlantic, have made people ask, “ Is such an 
industrial revolution in store for South Africa? ” 

At first sight one is inclined to answer “ No ! ” This 
country i.s dotted with coalfields — coalfields blacken the 
map, and the produce of some of them is reported to be 
nearly equal to the best Wel.sh coal in quality. A 
humorou.s English paper said that I was going to give 
this lecture standing on a coal waggon to indicfUe how 
superior, as a carrier of energy, was a coal carl to a 
current. 

When, on the one hand, one hears that good coal is 
brought from Witbank and delivered to the mines on the 
Rand at 13.?. a ton, and that even this price -will be 
lowered on the completion of the new railway from W’it- 
bank to Brakpan, one feels that long distance electric 
distribution has not much chance — indeed, a proposal to 
burn slack coal at Vereeniging,- only 33 miles from 
Johannesburg, and electrically distribute the power on the 
Rand, fell through. 

On the other hand, when one finds that at the Wankei 
coalfields themselves large coal costs 15.S'. a ton (ft the 
pifs mouth, and that Salisbury pays 36X. 5^., Umtali 
43X. 6d., and .Kimberley 675. per ton, one feels that electric 
distribution in this country possesses ,possibintie.s. 

South Wales has many coal mines — cheap slack coal lies 
heaped at the pit’s mouth. Let me put this question to 
you : “If an electric supply distributing company were to 
kart in South Wales to obtain their electric energy, not 
from waterfalls, mark you, but from coal brought to their 
generating stations from coal mines, would you anticipate, 
I ask, that such a company would obtain, customers for 
their electric energy at coal mines themselves? ” “ No, 
emphatically no,’* you would reply, for that would be 
taking coals to Newcastle with a vengeance. Yet, 
what does that map tell us? Why that, within four yek-s 
since that South Wale.s company was merely applying to 
Parliament for an Act to enable them to establish a db- 
tributioh of power system, fourteen of the large.st coUi^y 
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companies and thirty of the mines are taking power at 
about one halfpenny a horse for an hour, the demand 
three months ago having reached 13,000 horse-power, and 
rapidly increasing. 

^L'hat the North-Eastern Railway, and such a large 
number of manufactories along the Tyne, should, as seen 
from that other diagram, take power from the Tyneside 
El(‘ctric Power Supply Company — which also has been but 
four years in existence — was perhaps to be expected, but 
that coal mines should obtain power by the burning of 
the product of distant collieries resembles at first sight the 
method of earning a living attributed to a certain village, 
viz. by taking in one another’s washing. 

But this result is but an example of the subdivision of ! 
labour. At a coal mine getting coal, and at a gold mine 
getting gold, is the business, and at both, especially in the 
early days of sinking the mine, it should pay better to 
buy electric energy from an outside source than to generate 
the current on the spot, 

Niagara sends 24,000 horse-power to Buffalo, 30 miles 
away, and sells it at o.yd. per horse-power hour to an 
eight-hour user there — a price which is not cheaper than 
the total cost of generating a horse-power hour at Buffalo 
with a large steam engine. But tapping electric wires to 
obtain any amount of power that may be needed, and just 
at the time that it is required, is far more convenient than 
erecting steam engines and getting up steam, and certainly 
cheaper in the early days of sinking a mine. 

It has been objected that the total steam-power curves 
of all the gold mines on the Rand show the same sort 
of falling-off during the hours 4 to 7 a.m. and 5 to <S p.m., 
ahd, therefore, that, apart from using larger and more 
economical engines, and from diminishing the cost of 
superintendence for the energy sent out, there would be 
no saving by supplying many mines with electric power 
from a common generating station. But if there be a 
railway in the neighbourhood, largely used by workmen, 
the slack hours on the mines will be the busy hours on 
the railway. . Hence, if that railway be run electrically 
from the same generating station, the load curve will be 
flattened and much improved. 

On the Rand, however, there is an indisposition, 
apparently, to utilise distribution of power on a large 
.scale. The labour conditions in this country are certainly 
peculiar. My friend Mr. Denny, in his book on “ Deep 
Level Mines of the Rand and their Future Development,** 
expresses this opinion — and there is no man whose opinions 
on such matters 1 value more highly : — It has, how- 
ever, been fairly conclusively proved that in average con- 
dition.s hand labour is both speedier and cheaper than 
machine drilling.” 

But when one watches this hand labour one thinks of 
this picture rather than that. Contrary to American and 
Australian experience, it may be true that in this country 
white men and machinery may be dearer and slower than 
black machinery and man rolled into one. But it makes 
one uncomfortable, even unhappy, to think it possible, for 
it means that the muscular machine is more valuable than 
the inventor’s brain. 

Another objection felt by mine owners here to investing 
much capital in machinery is the somewhat uncertain 
character of their business, - and a third against a mine 
depending for a supply of power on an electric current 
coming from a distance is the climatic conditions. 

South Africa has various unique big things, but it has 
not a monopoly of big atmospheric disturbances, and these 
disturbances do not prevent electrical distribution of power 
schemes being pushed forward by leaps and bounds in the 
other three quarters of the world — the list given on p. 615 
is merely a selection from some of those using the highest 
working voltages. During my short stay in this country 
1 have been giving this matter much consideration. With- 
out stopping this evening to discuss the subject in detail, 

I may mention that, after the admirable work of Mr. 
Wilms, Mr. Spengel, Mr. Heather, and others here on the 
improvement of lightning arrestors for electric transmission 
Ji I think I also see my way to putting a nail into 

the coffin of these bugbear lightning troubles. 

^ Put while advocating electric transmission of power I 
1 should not start by constructing a transmission line from 
;\ictona Falls to Johannesburg; and I say that, not 
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because 1 am of opinion that it could not be made to 
work, nor that, if direct current were used, it could not 
be relied, on to give as satisfactory results as, or even 
better results than, some shorK'r existing ones on the 
alternate current .system, but because il does not appear 
to me that along the route there, is at present sullieicMit 
demand for power to justily as large an expenditure <>f 
capital as would be compatible with a tran.smission lm(^ 
58b miles long as the crow Hies, and which would be no 
loss than 745 miles long if made along a railway through 
Pietersburg "and Gwanda, should the missing stretch ol 
railway between those two places ever be constructeiL 

Those who hold the opposite view will doubtless urg(; 
that when the Cataract Construction Company of Niagara 
acquired in 1890 the right to use 100,000 horse-power, and 
a further right to use subsequently another 100,000 hors<‘- 
power, it required an extraordinary belief in the future of 
electrical engineering to expect that 200,000 horse-power 
could ever be distributed at a price that could compete.* 
with large local steam engin<‘S, and they will ask, did 
not even Mr. George Westinghouse, in i<Sc)o, advise Mr. 
Stetson, the first vice-president of the Cataract Construction 
Company, that it would only be by compressed air 
that power could be commercially transmitted from Niagara 
to Buffalo? And now what is the state of things? Power 
House No. I, with ten 5000 horse-power dynamos, has 
been working for some time, Power House No. 2,* with 
eleven more 5000 horse-power dynamos, was completed , 
last year. Hence 105,000 horse-power can be developed, 
and of this 75,000 horse-power is regularly distributed* ,1^./ 

Further, the Canadian Niagara Power Coinjiany is'^ 
constructing an electric station of an ultimate capacity of 
110,000 horse-power, the Ontario Power Company an 
electric station, a little lower down, of 200,000 horse- 
power, and the Toronto Power Company one, a little 
higher up, of 100,000 horse-power, all those three being 
on the Canadian side. 

Also the Electric and Hydraulic Compun)’, which in iSSi 
started with a station, on the American side, to supply 
only 1500 electrical horse-power, has in hand a thinl 
station which will bring its plant capacity up to 135, 5011 , 
electrical horse-power. 

Consequently the total elcctri(*al horse-power that could 
be sent out from those various Niagara power houses, 
when completed, will approach 700,000 hors(vpow(*r, and 
represents about 30 per cenl. of th(‘ water going over tho 
falls at the time of minimHin How. But taking into , 
account the.furtht‘r fact that water is alnauly absirach.'d 
to feed the Welland Powca* (.'anal and the Chicagt» 
Drainage Canal, and that other canals are projected, Mr. 

A. D. Adams has estimaUrd that al>t)ut 41 per cent, of the 
minimum flow of Niagara will cease to pa.ss oyer the falls. 

In fact, I conclude that ilie 'ivalcr i/nit will, in the ncto- 
future, cease to pUsSs oucr Ihe Niagara Falls will he nearly 
five times as large as ihe total amount passing over (he 
Victoria Falls this mdnth, AugiisL^ 

The “Thunder of the Waters,” the “ Catarai t of 
Fearful Height,*’ in America, which have inspired us and 
our ancestors with reverential awe, may appeal to our 
descendants as only a vast electric generating station. 
Very gratifying to us as engineers, 6xtremely distressful 
to us as lovers of the beautiful. 

Now what has caused fhis vast development in the 
distribution of power, what is the secret of this extra-, 
ordinary success? ' It is that in the immediate neighbour- 
hood of the falls there have grown up works which take 
some 60,000 horse-power, works which not only want 
cheap power, but power in an electric form for elc(‘tro- 
chemical processes, and need it in an undiminished amount 
day and night, week-day and Sunday. The Carborundum 
Company, which manufactures emery ’.s idval grinding 
material, furnishes an absolutely steady load of 5000 electric 
horse-power; the Union Carbide Company 15,000, and so 
on; loads which, from their magnitude and their absolute 
steadiness, make the electric light engineer *s mouth water. 

Now what is the prospect of such a steady load grow- 
ing up locally within, say, 3 miles of your falls?, Even 

The Resident Commis.«iioner of the Becbuanaland Protectotate, wj iting 
to The Trynes from Mafeking the day after the delivery of this lecture, 
said Zj-** The volume of water pas.*;ing over the (Victoria) Falls, wa**, it is 1 
true, infinitely less en Augu.st 16, jtpos, than on the same date in 1^83, . It 
is less to-day than- it has ever been m the memory of man.'* ■ . i 
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on the spot it is difficult to obtain trustworthy inform- 
ation ; by some it is said that one condition of the contract 
for the construction of the railway, which is being pushed 
forward to the copper, lead, and zinc fields at Broken 
Hill, 400 miles to the north-east, is that 100,000 tons of 
the ore must be sent to Beira yearly for ten years. If 
true, then that ore will not be available for reduction at 
the falls. 

There is a convenient spot for a power station near the 
water at the end of the second gorge— all ^ the Niagara 
power stations are on the top of the falls, with the excep- 
tion of those of the Ontario Power Company, and the old 
Electric and Hydraulic Company — and it is the latter 
method of construction that would be the most suitable 
to follow at a Victoria power station. 

But jealously guard the beauty of your falls. The pro- 
tection of the grandeur of their American sister was the 
underlying idea of Thomas Evershed’s hydraulic power 
scheme of 1886. How little has that object been kept 
sight of? _ . 

Niagara was glorious nature, to-day it is power, Victoria 
is poetry. 


FORTHCOMING BOOKS OF SCIENCE. 

M r. EDWARD ARNOLD gives notice of “ The 
Great Plateau, being an Account of Exploration in 
Central Tibet, 1903, and of the Gartok Expedition, 1904- 
1905,” by Captain C. G. Rawling, illustrated; “In the 
Desert,” by L. M. Phillipps, illustrated; “Two Years in 
the Antarctic, being a Narrative of the British National 
Antarctic Expedition,” by Lieut. A. B. Armitage, illus- 
trated; “ Common Ailments and their Treatment,” by Dr. 
M. H. Naylor; “ Electric Lighting for the Inexperienced,” 
by H. Walter; “Races of Domestic Poultry,” by E. 
Brown, illustrated; “Recent Advances in Physiology,” by 
Drs. A. P. Beddard, L. Hill, F.R.S., J, J. R. Macleod, B. 
Moore, and M. S. Pembrey ; “Valves and Valve Gear 
Mechanisms,” by Prof. W. E. Dalby, illustrated; 
“ Surgical Nursing and the Principles of Surgery for 
Nurses,” by Dr. R. Howard, illustrated; “The Laws of 
Health,” by Dr. D. Nabarro, illustrat(‘d ; and new editions 
of “ Practical Physiology,” by Drs. A. P. Beddard, J. S. 
Edkins, L. Hill, F.R.S., J.'J. R. Maclcocl, and M. S. 
Pembrey, illustrated ; and “ Food and the Principles of 
Dietetics,” by Dr. R. Hutchison, illustrated. 

Messrs. Bailli^re, Tindall and Cox’s list includes : — 
“ Psychiatry,” by Prof. Bianchi, translated by Dr. J. IT. 
MacDonald; “Manual of Anatomy,” by Dr. A. M. 
Buchanan, illustrated; “Manual of Military Hygiene,” by 
Lieut. -Colonel R. Caldwell, illustrated; “ Aid.s to .Surgical 
Diagnosis,” by H. W. Carson; “Sound and Rhythm,” 
by Dr. W. Edmunds, illustrated; “Aids to Pathology,” 
by Dr. W. d’Este Emery; “Trypanosomata and the 
Trypanosomiases, ” by A. Laveran and F. Mosnil, translated 
and edited by Dr. D. Nabarro; “Nodal Fevers,” by Dr. 
A. A. London, illustrated; “Applied Bacteriology,” by 
C. G. Moor and Prof. R. T. Hewlett; “Practical Agri- 
cultural Chemistry,” by F. Robertson; “Sanitary Science 
Laboratory Work,” by Dr. D. Sommcrville, illustrated; 
and new editions of “ Heart Disease, with Special Refer- 
ence to Prognosis and Treatment,” by Sir W. H. 
Broadbent, Bart., F.R.S., and Dr. J. F, H. Broad- 
bent, illustrated; “Physical Diagnosis,” by Dr. R. C. 
Cabot; “Lectures on Clinical Psychiatry,” by Dr. E. 
Kraepelin, authorised tran.slation revised and edited by 
Dr. T. Johnstone; “Ambulance Work,” by Drs. J. W. 
and J. Martin ; “ Manual of the Diseases of the 

Eye, for Students and Practitioners,” by Dr. C. H. May 
and C. Worth, illustrated; “A Manual of Surgery for 
Students and Practitioners,” by Dr. W. Rose and A. 
Carless; “The Nature and 7 'reatment of Cancer,” by Dr. 
J. A. Shaw-Mackenzie ; “Manual of Physiology, with 
Practical Exercises,” by Dr. G. N. Stewart, illustrated; 
“ The Rontgen Rays in Medical Work,” by Dr. D. Walsh, 
illustrated; and “The Deformities of the Human Foot; 
with their Ti'eatment,” by Drs. W. J. Walsham and 
W. K. Hughes. 

Messrs. George Bell and Sons announce: — “Integral 
Calculus for Beginners,” by A. Lodge; and a new edition 
of “Elementary Dynamics,” by W. M. Baker. 
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Messrs. A. and C. Black promise Black’s Medical 
Dictionary,” bv J. D. Comrie, illustrated; “The Practical 
Angler, or the Art of Trout-fishing more particularly 
applied to Clear Water,” by W. C. Stewart; “A Treatise 
on Zoology,” edited by Dr. E. Ray Lankester, F.R.S. , 
part V., “ Mollusca,” by Dr. P. PUseneer ; and a ^icw 
edition of “ The System of the Stars,” by A. M. Clerkc, 
illustrated. 

Messrs. W. Blackwood and Sons direct attention to : — 

“ The Forester, a Practical Treatise on British Forestry 
and Arboriculture for Landlords, Land Agents, and 
Foresters,” by Dr. J. Nisbet, illustrated; and “ Herbart’S 
Psychology and Educational Theory, a General Interpret- 
ation through the Philosophy of Leibniz,” by Dr. J. 
Davidson. 

The list of the Cambridge University Press contains :-y- 
“Tables and Constants to Four Figures, for use in 
Technical, Physical and Nautical Computation and adaptec^ 
to the Requirements of Junior Mathematical Students,’ 
compiled by the Rev. W, Hall ; “ The First Book of Euclid’s 
Elements with a commentary, based principally upofi 
that of Proclus Diadochus,” by W. B. Frankland ; “The 
Theory of Sets of Points,” by Drs. W. H. Young and 
G. C. Young; “The Elements of Solid Geometry, con- 
taining the Principal Theorems relating to Lines and Planes 
in Space, Polyhedra, the Cylinder, Cone and Sphere,” by 
Dr. C. Davison; “The Collected Mathematical Papems of 
James Joseph Sylvester, F.R..S.,” edited by Dr. H, F. 
Baker, F.R.S., vol. ii. ; “The Fauna and Geography of 
the Maidive and Laccadive Archipelagoes, being the 
Account of the Work carried on and of the Collections 
made by an Expedition during the Years 1899 and 1900 
under the Leadership of J. Stanley Gardiner, illustrated; 
“Reports of the Anthropological Expedition to Torres 
Straits by the Members of the Expedition,” edited by Dr. 
A. C. Hadclon, F.R.S,; “Histological Studies on the 
Localisation of Cerebral Function,” by Dr. A. W. Camp- 
bell ; “ Fossil Plants, a Manual for Students of Botany 
and Geology,” by A. C. Seward, F.R.S., illustrahitl, 
vol. ii. ; “ Trees : a Handbook for Students of Forest 
Botany,” by Prof. H. Marshall W’ard, F.R.S., illustrated, 
vols. iv., v., and vi. ; “The Morphology of Plants,” by 
J. G. Willis, illustratc'd ; and “An Introduction to 
Geology,” by Dr. J, E. Marr, F.R.S., illustrated. 

Messrs, (.'assell and Co., Ltd., announce: — “The Ztio- 
logical Society of London, a Sketch of its b'oundation and 
DevclopiiKuit, and the Story of its Farm, Museum, 
Gardens, Menagerie, and Library,” by H. Scherren, illus- 
trated; “Pictures from Nature,” by R. and C. Kcarlon, 
with Rejnhrandt ph(»togravures ; “ Duval’s Artistic 

Anatomy,” edited by Prof. A. M. Paterson, illuslratetl ; 
“ A Manual of (.'hem'istry, Inorganic and Organic, covering 
the Synopsis of the Conjoint Board -and the Studety of 
Apothecaries,’* by Dr. A. P. Luff and F. J. M. Page, 
illustrated; “Organotherapy, or Treatment l)y Means of 
Preparations of Various Organs,” by~Dr. T. If. B. Shaw; 
“ Hygiene and Public Health,” by Drs. B. A. Whitelegge, 
C.B., and G. Newman, illustrated ; “ Clinical Methods, 
a Guide to tho Practical Study of Medicine,” by Dr. R. 
Hutchison and H. Rainy, illustrated ; and “ Materia 
Medica and Therapeutics, an Introduction to the Rational 
Treatment of Disease,” by Dr. J. M. Bruce. 

The Clarendon Press notices include: — “Schiaparelli’s 
Astronomy in tho Old Testament,” translated; “The 
Dawn of Modern Geography,” by C. R. Beazley, vol. iii. ; 
“Criminal Responsibility,” by Dr. C. Mercior; “ Knuth’s 
Flower Pollination,” translated by J. R. A. Davis; and 
“ Solereder’s Anatomical ('haraclers of the Dicotyledonous 
Orders,” translated by L. A. Boodle and F. E. Fritsch, 
revised by H. D. Scott. 

Messrs. A. Constable and Co., Ltd., will issue: — “Tho 
Ways of Nature,” by Burroughs; “ A Study of 
Aboriginal Life in Australia, the Euahlai Tribe,” by 
Mrs. L. Parker, illustrated; “Two Bird-Lovers in 
Mexico,” by C. W. Beebe, illustrated; “The Fixed 
Period,” five addresses by Prof. W. Osier; “Scarabs, 
an Introduction to the Study of Egyptian Seals 
and Signet Rings,” by P. E. Newberry, illustrated ; 
“Ethics and Moral Science,” by ,L. L<^vy-Bruhl, trans- 
lated by E. Lee; “The Subconscious, a Study in Descrip- 
ti\^o Psychology, ’p by Prof. Jastrow; “ Motor Vehicles and 
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Jvlotrrs," by W. \V. Eoaumont, vol. ii., illustrated; “Sub- 
aqueous Tunnelling,” by W. C. C'opporthwaite, illustrated; | 
“ 'I'he lu'onomic and Ccnimeri'ial 'lhet:ry of Heat ]’*o\,vor 
Plants,” b}' R. H. Smiih; “Electric Railways, 
retically and Practically I'l'cated,” by S. \V. Ashe and 
S. n. Keilf^y, illustrated ; “ IModern AiUf'rican Machine 
'r(!f>ls,“ by C. Benjanun, illustrated; “Steam Turbines, 
with an Appendix on (las Turbines and the Future oi 
Ileal Engines,” by Dr. A. Stodola, illustrated; “National 
Enj^ineerin^ and Trade Lectures,” edited by B. H- 
Mor^^an : vol. ii., “ British Progress in Pumps and Pump- 
•ing Engines,” by P. R. Bjorling ; vol. iij., “British 
Progress in Gas Works Plant and Machinery’” by C, E. 
.Brackenbury ; “ Mechanical Appliances, Mechanical Move- 
ments and Novelties of Construction,” by G. D. Hiscox, 
illustrated: “Tropical Diseases,” by Sir P. Manson, 
K.C.iVl.(i., F.R.S., illustrated; “Diets and Dietetics,” by 
A. Gauthier, translated bV Dr. Rice-Oxley ; “ The Bacterl- 
ology of Peritonitis,” by Dr. L. Dudgeon and P. W. G. 
Sargent; “Physiology of the Nervous System,” by J. P. 
<-Morat, translated and edited by Dr. PI. W. Syers, illus- 
trated ; and “Leprosy and Pish Eating,”- by Dr. J. 
Hutchinson, P''.R.S., illustrated. 

M(‘SKrs, J. M. Dent and Co. announce : — “ The Bird- 
watcher in the Shetlands, ” by E. Selous, illustrated; and 
“ Introduction to Geometry,” by Drs. G. C. and W. H. 
Young. 

Messrs, Duckworth and Co. have in hand : — “ Hand- 
book of Geography : Physiographical and Mathematical,” 
by Dr. E. Reich, with maps and diagrams ; and a new 
edition of “A Glossary of Botanic Terms, with their 
Derivation and Accent,” by B. D. Jackson. 

Mr. A, C. Fifield promises : — “ The Science of Symbols,” 
by G. Blount; and “ Poverty and Hereditary Genius,” by 
F, C. Constable. 

Messrs. R. Friedldnder and Son (Berlin) promise *. — 
“ Carnephorus im Baikal-See,” by A. Korotneff ; Tierreich, 
Lief. 21, “ Amphipoda,” L, by T. R. R. Stebbing, Lief. 22, 
“ Heliconidae,” by H. Stickel u. H. Riffarth; “ Joh. 
WisHcenus, his Life and Work.s, ” by E. Beckmann; 
“ Wi.ssenschaftl. Ergebnisse einer zoolog. Expedition nach 
dem Baikal-See,” Heft, i., ii., v, ; and “Plankton des 
Baikal-Sees, ” by Zernow. 

The Funk and Wagnalls Co, will publish : — Atonia 
Oastrica,” by Dr. A. Ros<i ; “ Carbonic Acid in Medicine,” 
by Dr. A. Rose; “Psychic Treatment of Nervous Dis- 
orders,” by Dr. Dubois; and “Psycho-Neurosis and its 
Moral Treatment,” by Dr. Duboi.s. 

Mr. Alexander Gardner announces : — “ Familiar Scottish 
Birds,” by A. N. vSimpson. 

^iMessrs, Gauthier-Villars (Pari.s*) give notice of : — “ Sur 
les Systfemes triplement inddterminds et sur los .Sy.st^mes 
triple-ortliogonaux,” by Prof. G. Guichard, illustrated ; 
“ CEuvres dc Charles Hermite,” Tomes ii. and iii. ; “ Cours 
dl\nalyse de la Facultd des Sciences de Paris,” by Prof. 
E. Goursat, Tome ii. : “ Thdorio dc.s Fonctions analytiques. 
Equations diffdrentielles. liquations aux Ddrivdes par- 
tielles. l^ldments de Calcul des Variations ” ; “ Prdcis de 
Photpgraphie g 4 ndrale,” by E. Belin, illu.strated ; “ Les 
Proc^d6s de Commande ^ Distance au Moyen de 
PElectricitd, ” by Frilley ; “Les Industries de la Conserv- 
ation des Aliments,” by X. Roeques. 

Messrs. Gay and Bird announce; — “The Arab: the 
Horse of the Future,” by Plon. Sir J. Boucaut, K.C.M.G., 
with a preface by Sir W. Gilbey, Bart., illustrated. 

Messrs. Charles Griffin and to., Ltd., give notice of; — 
“Mining Law,” by C. J. Alford; “Mining Geology; a 
Text-book for Mining Students and Miners,” by 5 ?rof. 
J. Park, illustrated; “Wireless Telegraphy,” by Dr. 

, G. Eichhorn, illustrated; “Electricity Meters,” by H. G. 
Solomoti, niustrated ; “Testing E.xplosives, ” by C. E. 

and A. Larsen, illustrated; “Paper Technology, 
ah ■ Elementary Manual on the Manufacture, Physical 
■. Qualities, Chemical Constituents, and Testing of Paper 
and Pa, pernmaking Fibres, with Selected Tables for the 
Use of Publishers, Stationers, and Others,” by R. W. 

, Siridall, illustrated ; “ A Practical Laboratory Handbook 
; on the Bacteriology of Brewing,” by W. A.* Riley; “A 
. .Handbook of Medical Jurisprudence and Toxicology, for 
tjhe, Us^, of Students and Practitioners,” by Dr. ‘W- A. 

'voi.. 72] 


Brend, illu.stralecl ; “ Toxine and Anti-Toxine,” by Dr. C. 
Oppenheimer, truiislatf'd from the German by i\ A. 
Mitchell; “ 'I'lic Laborate.ry Book of MincTal Oil Analy.sis,” 
by J. J. Hitks, illustriitoci ; “Physico-chemical Tables for 
the Use Analysts, Phy.sieists, C'heniical Manufactun‘r.s 
and Scienlilic UluMuists, ” vol. ii., “Chemical Physics, 
Pure and Analytical ('hemisiry,” by J. Casl.(‘ll-ICvans ; and 
new (‘clitions of “ Petntbmm and its ProdiK'ts, a ('radical 
I'naitisc,” by Sir B. Redwood, illustrated ; “ Gas, (,)il, and 
Air Engine.s’: a Practical Text-book on InU‘rnal ('ombus- 
tion Motors,” by B. Donkin; “Properties of Matter,” 
by Profs. J. H. Povnting and J. J. Thomson, F.R.S. ; 
and,” Principles and Practice of Brewing, for th(‘ Us(i of 
Students and Practical Men,” by W. J. Sykes, illustrated. 

Messrs. Harper and Brothers’ list includes Evolu- 
tion ; the Master Key,” by Dr. C' W. Salet‘hy ; “ Practbal ' 
Electric Wiring,” by C. C. Metcalfe; and “Alternating 
Currents,” by Prof. A. Hay. 

Mr. W. Hoinemann’.s list contains 'I'lie Wcrld’s 
History, a .Survey of Man’s R(!cord,” edited by Dr. II. F,. 
Hdmolt, “ Eastern Kurnpt^,” “The Slavs,” “ 'I'ho 'reutdn 
and Latin ’Races,” “ W('st(‘rn (uirope since* jSoo, ” “The* 
Atlantic Ocean”; “ 'rhrough Five Republics, a OUical 
Description of the Argentine, Brazil, ('liile*, Lfruguay, and 
V’^enezuela in 1905,” by P. P. Martin, illu.slratod ; “Medi- 
cine and the Public,” by Dr. S. S. Sprigge ; “ Concerning 
Death,” by Prof. O. Bloch, edited by Dr. O. T.ankester ; 

“ Sex and Characte*!*,” translated from the Gorman of 
O. Weiiiinger; and “The Dog Book,” by J. Watson, 

2 vols., illu.stratcd. 

Messrs. Hodder and Stoughton will publish With 
the Abyssinians in Somaliland,” by Major J; W. Johirting 
and Dr. C. Addison; “ Woodmyih and Fable,” ;by 
Thompson-Seton ; and “'the Medical Epitome Sen6'ii';\ 
■edited by Dr. V”. C. Pcder.sen, 20 vols.. ■ ^ 

Messrs. Hutchinson and Co. direct attention to ; — \ 
“Liberia, the Negro Republic in West Africa,” by Sir 
H. Johnston, G.C.M.G-, K.C.B., illu.strated ; “ With Flash- 
light and Rifle in Equatorial East Africa, a Record of 
Hunting Adventures and of StucHes in Wild Life,” by 

C. G. Schillings, translated by I'. Whylr*, illu.strated. 

Messrs, T. (J. and IL C. Jack announce : — “ The Edin- 
burgh Stereoscopic Atla.s of Anatomy,” edited by Dr. 

D. Waterston; “Moths and Buiterfl’ie.s of the United 

State.s East of the Rocky Mountains,” by S. F\ Denton, 
illustrated; and five volumes by Dr. ('. W.'Saleeby entitled 
re.spectively ” Evolution, ” “ Heredity, ” “ Psychology, ” , , 
“Ethics,” and “Sociology,” ’ 

Mr. 'F. Lehmann (Stultgarl ) T>ronns(*s 
universalis palrvarctlca,” by G. Krausi*, 1,50 / 

traled. * , ' V'V, V:i ! 

Me.s.'sr.s. Crosby Lockwood and Son 
“ Motor Vehicles for Business Purposes., a Pra;cticm Haitd'J , 
book for Those Int(,ire.slod in the Transport of Passengers 
and Goods,” by A. J. Wallis-Tayler, illustrated; “Milling 
Machines, a Practical 'rreatise on their Dc.sign, Construe-, 
tion, Equipment and Economic Working, illustrated with 
Examples of Recent Designs by Leading English, French, 
and American Engineers,” by J. Idorncr; “'The Elemen- 
tary Principles of Electrical Engineering, a Class-book for 
Junior and Advanced Students,” by J. H. Alexander, illus- , 
trated ; “The Horticultural Note Book, a Manual, of 
Practical Rules, Data,, and Tables, for the Use of Students, ,, 
Gardeners, Nurserymen,’ and Others interested in 
Fruit and Vegetable Culture, or in the Laying-out ihd 
Management of Gardens,” by J, C. Newsham; and new 
editions of “ Electricity as Applied to Mining,” by A. 
Lupton, G. D. A. Parr, and H. Perkin, illustrated; and 
“ The Art of Leather Manufacture,, a Practical Handbook in 
which the Operations of Tanning, Currying, and Leather 
Dressing are fully Described;, and the Principles of Tanning 
Explained, together with a Description of the Arts of Glue , 
Boiling, Gut Dressing, 5 jc.,” by A. Watt. 

Messrs. Longmans, Green and Co.'s list includes:—, 
“The Mammals of Cireiat Britain and Ireland,” by J. G. , 
Millais, vol. iii., illustrated; “The Secret of the Totem,'” 
by Andrew Lang; “The Physiology and Therapeutics 
I of the Harrogate Waters, Bath^, &c.,” by ,Drs. W. Bain 
[ and W. Edgecombe; “The Scientific Principles of Wire-;, 

I less Telegraphy,” by Dr. J. A. Fleming, F.R.S. ; “ 
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Turbines,” by W. Gentsch, translated from the German by 
A. R, Liddell, illustrated; “The Unit in the Struggle for 
Existence ” ; “A Common Humoral Factor of Disease and 
its Bearing on the Practice of Medicine,” by Dr. F. Everard 
Hare; “A Manual of Diseases ot the Nos(; and its 
Accessory Cavitif's,” by Dr, H. L. X^ack, illustrated 
“ Svnthetica, being Meditations Epistemological and Onl(j- 
logical,” by S. S\ I,.aurie ; “Wild-fowl,” by L. 11 . I>e 
Vi'smo Shaw; “The Imx,” by T. F, Dale, illustrated; 
“ Physical Chemistry and its Applications in Medical and 
Biological Science,” by A. Findlay; “ Elementary Practical 
Metallurgy, Iron and Steel,” by P. Longmuir, illustrated; 
“ Elementary Electrical Calculations,” by W. H. N, Janies 
and D. L. Sands; “The Ventilation, Heating, and Light- 
ing of Dwellings,” by J. W. Thomas, illustrated; and 
new editions of “ The Diseases of Children, Medical and 
Surgical,” by Dr. H. Ashby and G. A. Wright, illustrated; 
“Anatomy, Descriptive and Surgical,” by H, Gray, 
F.R.S., edited by T. Pickering Pick and R. 1 -Iowden, 
illustrated. 

Messrs. Sampson Low, Marston and Co., Ltd., 
announce; — “From Fibre to Fabric,” by E. A. Posselt, 
being a treatise giving a thorough description of the 
properties and supply of the fibres, as well as the various 
processes dealing with wool-cotton, silk, woven and knit 
goods, illustrated, 

Messrs. James Madehose and Sons (Glasgow) have in 
the press: — “ Kaempfer’s History of Japan in 1693; an 
Account of the State and Government of that Empire ; of 
its Temples and other Buildings ; of its Metals, Minerals, 
Plants and Animals ; of the Chronology and Succession of 
its Emperors ; ” written in High Dutch, by Engelbert 
Kaempfer, M.D., Physician to the Dutch Embassy to the 
Emperor’s Court, and translated by J. G. Scheuchzcr, 
F.R.S.,, 3 vols., illustrated; and “Catalogue of the 
* Young ^ Collection of Books on Chemistry, ” edited, with 
, bibliographical notes, by Prof, J. Ferguson, 2 vols. 

Among Messrs. Macmillan and Co.’s announcements 
are; — ** Lectures on the Early History of the Kingship,” 
by J, G. Frazer; “Tribes of the Malay Peninsula,” by 
W. W, Skeat, 2 vols,, illustrated; “A People at School,” 
by H. F. Hall; “ Medijeval Rhodesia,” by D. Randall- 
Maclver, illustrated ; “ The Life-historjr of British Flower- 
ing Plants,” by Lord Avebury, F.R.S. , illustrated; 
Cambridge Natural History, vol., i., “ Protozoa,” by Prof. 
Marcus Hartog, “ Sponges,” by Prof. W, J. ‘Sollas, 
Fi'R.S., “ Jelly-fish, Sea-anemones, ^r.,” by Prof. S. J. 
Hickson, F.R.S., “ Star-fish, Sea-urchins, ^fcc.,” by Prof. 
E. W. MacBride, illustrated ; “ Observations * of a 

Naturalist in the Pacific between 1890 and iSqi.),” by Dr. 
H. B. Guppy, vol. ii., “ Plant Dispersal in the Pacific,” 
illustrated; “The Prevention of Senility and a Sanitary 
Outlook,” two addresses, by Sir J. Crichton-Browne, 


Eastman, vol. ni.," “ Mammalia,” illustrated; “The 
Chemistry of the Proteids,” by Dr. Gustav Mann, based 
on Dr. Cohnheim’s “ Chemie der Biweisskorper ” ; “A 
Handbook of Climatic Treatment, including Balneology” 
by Dr. W R Huggard; “The Philosophy of Religion,’” 
by Prof. H. Hdffdmg, translated by Miss B. E. Meyer ; 
“ Idola Theatri; an Explanation of the Fallacious Prin- 
ciples that have hindered the Progress of Philosophy in 
recent years, further illustrated by Criticisms of some Lead- 
mg Oxford Thinkers,” by H. Sturt; “The Philosophy of 
‘Martmeau in Relation to the Idealism of the Present Day ” 
by Prof. H. Jones; “Easy Mathematics: chiefly Arith- 
metic; being a Collection of Hints to Teachers, Parents 
.self-taught Students, and Adults, and containing a Sum- 
mary or Indication of most thing.s in Elementary Mathe- 
matics useful to be known,” bv Sir Oliver Lodge F.R S. • 
A Study in Nursing,” by Miss A. L. Pringle; “New 
Creations m Plant Life, an Authoritative Account of the 
Life, and Work of Luther Burbank,” by W. S. Harwood 
dlustrated ; “ In the Heart of the Canadian Rockies ” by 
J, Outram illustrated; “Persia Past and Present, Trans- 
caspia and Turkestan, a Book of Travel and Research,” 
ri Jackson, illustrated ; “ Vikings 

^ Adventures , of the Explorers Avho came 

from the West, Eastward: Bering, the Dane ; the Outlaw 

xrrk ,rS^>7>7 xrAr, 


Hunters of Russia ; Benyousky, the Polish Pirate ; ("ook 
and Vancouver, the English Navigators ; Gray, of Boston, 
Discoverer of the Columbia; Drake, Iwcdyard, and otlua* 
Solditu's of Fortune on the West Coast of Anuu'ica,” by 
A. C-. Laut, illustrated ; and new editions of “ A System 
of M(‘dicine,” by many writers, editexl by Prof, 'At. 
Clifford Allhutl, F.R.S., re-edited by Dr. H. D. Rollestoii, 
vol. 1.; “A Handbook of M(‘talfurgy, ” by Prof. (\'u-l 
Schnabel, translated and edited by Prof. 11 . I.ouis, illus- 
trated, vol. i. ; and “'('he KouikUts of Geology,” by Sir 
Archibald Goikio, I'.U.S. 

Mes-srs. Methuen and Co. promist* : — “ Civil linginct'r 
ing,” by T, C. Fidler, illustrated; “A- Junior Magnetism 
and Electricity,” by W. T. Clough, illustrated; “A New 
Junior Arithmetic,” by H. B. Smith; “A Ncav Trigono- 
metry for Beginners,” by R. F. D’Arcy; “An Elemonlary 
Text-book of Inorganic Chemistry,” by R. L. Whiteh^y; 
and “ Examples in Physic.s,” by C. E. Jackson. 

Mr, John Murray announces: — “Researches in Sinai," 
by Prof, W. F. X’clrie, F.R.S., illustrated; “ Our WalfM-- 
ways,” by U. A. Forbes and W. H. R. Ashford, with map; 
“Africander Land,” by A. R. C. Colquhoun ; “ 'riie 
English Flower Gardens and Home Grounds,” by W. 
Robinson, illustrated; “Noteworthy Families (.Sciences), an 
Index to Kinships in near D(‘gri‘(‘s between I’ersons \vhos(‘ 
Achievements arcs Xlonourable, and hava^ Puhliekly 

Recorded,” by Dr. F. Gallon, F.R.S., and K. Schustm* ; 
“('loud Sfudh's,” by A. \V, Clayden, illustrated; “ 'Phe 
Book of lh(^ Ro(hanist(‘d Experiments,” by A. I). Hall, 
illustrated ; “ Poultry b'arniing, some Facts and some 
Conclusions,” by “ ilome Counties,” illustralcal ; “ Crcai- 
tures of the Night, a Book of Wild Life in Western 
Britain,” by A. W. Rees, illustrated; and “Marino 
Boilers, their Construction and Working, Dealing more 
Especially with Tubulous Boih.rs, ” based on the first 
edition of the work by M. L. E. Bcrtin, second edition 
brought up to date, edited by L. S. Robertson, illustrated. 

Messrs. Nelson and .Sons give notice of A 
Naturalist’s Holiday,” by E. Stop, illustrated. 

Messrs, (ieorge Newnes, Ltd., will issue — “ What I'otxls 
Feed Us?” by E. Miles; and the “Story of tho M.in*o 
scope.” 

Messrs. (A Arthur Pearson, lAd., promise The 
Romance of Mining, containing Interesting Di'scnptions 
of the Methods of Mining for Minerals in atl Parts of the 
World,” by A. Williams, illustrated ; and “ 'Hk' Roinancii 
of the Mighty Deep, a Poimlar Aci'ouiit of the Oean : the* 
Laws by which it is Ruled, its Wond(*rful X’owors, and 
Strangle Inhabitants,” t>v A. Giberne, illustrated. 

Messrs. George Philip and Son, Ltd., announce; 

“School Gardening,” by W*. E. Watkins, illustrated. 

Messrs. U. P. Putnam's Sons have in hand 'X'ibet 
and Turl«!Slan, ” by D, T. Crosby, illustrated; “ Tliii 
Jordan Valley and IVtra,” by Drs, W. Libb(^y and F. K. 
Hoskins, illustrated; “Diagnosis of Organic. Nervous 
IMseases,” by Dr. C. A. Ilerter, revised by Dr. L. ,P. 
Clark, illu.strated ; and “ Physical Regeneration,” by 
J. (-antlie. ^ ^ ‘ s > 

The Religious 'I'ract Soci(d:y direct attention to : — “ Home 
Life in Birdland,” by O. G. Pike, illustrated; “Rambles 
with Nature Students,” by Mrs. Brightwem, illustrated; 
and “A Popular Handbook to the Microscope,” by L. 
Wright. 

Messrs. Alston Rivers, Ltd., will issue ; — “ The Siega 
of tho South Pole,” by Dr. H. R. Mill, 

Messrs. Rivingtons announce “ A Three Years’ Course 
of Practical Chemistry,” in three parts, by G. M. Martin 
and E. Jones. 

Tho Walter Scott Publishing Co., Ltd., promise ; — 

“ Physical Education, or the Nurture and Manugi'inent of 
(Children, founded on the Study of their Nature and Con- 
stitution,” by S. Smile.?, edited with additions by Sir 
H. Beevor, Bart,; and “Diet and XXvgiene for Infants,” 
by Dr. F. H. AldCrson. 

Messrs. Seeley and Co., Ltd., announce The 
Romance of Modern Mechanism,” by A. Williams; and 
“The Romance of Modern Electricity,” by C. R. Gibson 
illustrated. ’ 

Messrs. Smith, Elder and Co. give notice of “ Tho Source, 
of the Blue Nile, a Record of a Journey through the* 
Kioudan to Luke Tsana, in W^estern Abyssinia, and of the 



NATURE 


[October 19, 1905 


62 2 


Return to Egypt by the Valley of the Atbara, with a Note 
on the Religions, Customs, &c,, of Abyssinia,” by A. J. 
TIavcs; “Entomological Appendix,” by Prof. E. B. 
Poulton, F.R.S., illustrated; and “Ellis’s Demonstrations 
of Anatomy, being a Guide to the Knowledge of the Human 
BcJvly by Dissection,” edited by Dr. C. Addison, illustrated. 

The list of the Society for Promoting Christian Know- 
ledge includes : — a new edition of “ Early Britain : Roman 
Roads in Britain,”- by T. Codrington. 

Messrs. Swan Sonnenschein and Co., Ltd., announce : 

0“ Physiological Psychology,” by Prof. W. Wundt, a ti'ans- 
lation of the fifth and wholly re-written German edition by 
Prof. E. B. Titchencr, in 3 vols.-, vol. ii., illustrated; 

“ The History of Philosophy,” by Dr. J. E. Erdmann, an 
English abridgment translated and edited by W. S. Hough ; 

“ Thoughts and Things : a Genetic Study of Logical 
Process,” by Prof. M. Baldwin, vol. i., “ Theory of Know- 
ledge, Functional Logic,” vol. ii., “Theory of Reality, 
Real Logic”; “The Needs of Man: a Book of Sugges- 
tions,” by Dr. W. W. Hall; “The Student’s Text-book 
of Zoology,” by A. Sedgwick, F.R.S., vol. iii., illustrated; 

“ The Student’s Hygiene, with Special Reference to the 
Svllabus of the Board of Education, 1905,” by E. Evans, 
illustrated ; “ The Chemistry of Common Life, with 

Special Reference to the Syllabus of the Board of Educa- 
tion, 1905,” by J. B. Coppock, illustrated; “School 
Gardening for Little Children,” by L. R. Latter ; and a new 1 
edition of “ Introduction to the Study of Organic 
Chemistry,’! by J. Wade, illustrated. 

Among the announcements of the University Tutorial 
Press, Ltd., are: — The Primai*y Arithmetic,” part ii., 
(Weights and Measures, Vulgar Fractions, Practice, &c.), 
part iii.; “Geometry, Theoretical and . Practical,” by 
VV. P. Workman and A. G. Cracknell, part i. ; “ Scholar- 
.ship Geometry,” by W. P. "Workman and A.. G. Cracknell; 

“ Logarithms, and How to Use Them ” ; “ First Stage 
Chemistry, Theoretical Organic,” by Dr. R. A. Lyster ; 

“ Junior Chemistry,” by R. H. Adie ; “ Technical Elec- 
tricity,” by Prof. H. T. Davidge and R. W. Hutchinson; 

“ School Magnetism and Electricity,” by Dr. R. H. Jude; 

** First Stage Physiology,” by Dr. G. N. Meachen; “ Prac- 
tical Physics,” by W. R. Bower and J, Sattcrly; “ Proper- 
ties of Matter,” by C. J. L. Wagstaff ; ‘^Elementary 
Science of Common Life ^Chemistry),” subject xxvi. of 
the Board of Education Science Examinations, by W. T. 
Boone; “ .Section One, Biology ” (subject xv. of the Board 
uf Education Science Examinations), by W. S.^ Furneaux; 
“ Section One, Physiography ” (subject xxiii. of the 
Board of Education Science Examinations) j “ Scholarship 
Elemontary Science — Biology,” for section Ii. ; “Principles 
and Methods of Education,” by Dr. S. S. F. Fletcher and 
Prof. J. Welton ; and new editions of “ Chemical Analysis,” 
by Drs. W. Briggs and R. W. Stewart; and “Inorganic 
Chemistry, Second Stage (Theoretical),” by Dr. G. H. 
Bailey. 

Mr. T. Fisher Unwin gives notice of : — Sport and 
Travel in Abyssinia,” by Lord Hindlip, illustrated; 
“ Siberia, a Record of Travel, Climbing, and Exploration,” 
by S. Turner, illustrated; “Rambles on the Riviera,” by 
Prof. E. Strasburger, illustrated ; “ Round About My 
Peking Garden,” by Mrs. A. Little, illustrated; “In 
Search of El Dorado, a Wanderer’s Experiences,” by A. 
Macdonald, illustrated; “ Recreations of a Naturalist,” by 
J. E. Harting, illustrated; “ The Nature and Origin of 
Living Matter,” by Dr. H. C. Bastian, F.R.S., illustrated; 
“The Mental Traits of Sex,” by H. B. Thompson; 
“Fishes I Have Known,” by A. H. Beavan, illustrated; 
“The Evolution ‘ of the "World and of Man,” by G. E. 
Boxall; and “Our School Out-of-Doors,” by the Hon, 
M. C. Leigh, illustrated. 

Messrs. Whittaker and Co. promise : — “ Steam Turbine 
Engineering, ” by H. M. Hobart and T. Stevens; “Wire- 
less Telegraphy and Telephony,” by D. Mazzotto, trans- 
lated by S. R. Bottone ; “A Pocket Book of Aeronautics,” 
by H. W. L. Moedebeck, translated by Dr. W. M. Varley ; 

, “Armature Construction,” by H. M. Hobart; “Electric 
Welding,” by F, J. Wallis-Jones ; “ Electricity in Mines,” 
by P. R. Allen; “Single-phase Commutator Motors,” by 
F. Punga and R. F. Looser; “ Household Applications of 
.pectricity,” by S. R. Bottone; “A Text-book of Botany,” 
. : by M. "Vates, part i., “ The Anatomy of Flowering Plants ” ; 
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and new editions ot “ Electricity in its Applications lo 
Telegraphy,” by T. E. Herbert; “The Alternating Current 
Circuit and Motor,” by W. P. Maycock ; Whittaker s 
Electrical Engineers’ I’ock(‘t Book,” edited by K. lulg- 
cumbe; “Central Station Electricity Supply,” by A. Gav 
and C. H. Ycaman ; “ The ManagiMuent of Accumulators,” 
by Sir I). Salomons, Bart. ; “ 'I'he Ih'actical 'I'elephone 
Handbook,” by J. Poole; “ Radiography and the X-Rays,” 
by S. R, Bottone; and “ Dissections Illustrated,” by (’. 
Brodie. 

Messrs. Williams and Norgatc announce The Evolu- 
tion of Religion, an Anthropological Study,” by Dr. L. R. 
Farnell; “ Life and Matter, a Criticism of Prof. Haeckel’s 
‘Riddle of the Universe,’” by Sir Oliver Lodge, F.R.S. ; 
and “The Inflammation Idea in General Pathology,” by 
Dr. W. H, Ransom, F.R.S. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. — The Indian foresiry probationers elected last 
August have come into residence, and the India Oflico has 
issued a notice that thirteen more probationers will be 
selected at the end of October. Candidates must have 
passed Responsions at Oxford or the previous examination 
at Cambridge, or some equivalent examination, and will 
be expected to have some knowledge of chemistry, physics 
and mechanics, and to be between the ago of eighteen and 
twenty-one years, but the seh^'tion board will have the 
power to relax the superior age limit in the case of candi- 
dates who have taken a univer.sity degree. Names of in- 
tending candidates must be sent lo the Under-.Socretary of 
State for India not later than October 26; forms of appli- 
cation can be obtained from Dr. Schlich, 29 Banbury Road, 
Oxford. 

Cambridge. — The .syndicate appointed to consider the 
desirability of establishing in the university a diploma in 
forestry is of opinion (i) that a diploma in forestry should 
be established ; (2) that foresiry should form the principal 
subject of the final examination for the diploma; (3) that 
the diploma should be grant(,‘d only to graduates of the 
university (4) that candidates for the diploma should show 
evidence of having nj.sided for th(< rfquivalent of one year 
in some recognised centre of instruction in practic'al 
forestry. If thc.se recommisndations be approv(Hl by this 
senate, the syndioatis proposes to draw up and sulimit to 
that body detailed regulations for tlu^ scope and conduct of 
the proposed examinations and for tlu^ cour.stss of lecture*^ 
and practical instruction to lx* la'quired of candidates for 
the diploma. 

At Emmanuel College a studentship of the value of 
i$ol, _ is offered for tiu^ (‘ncouragernent of research in 
any branch of study recognised by the. university. 'riuj 
studentship is open to graduate members of the univen-sity 
whose age does not excec^d twenty-eight on January r, 
igoC>. It is tenabhj in the first instance for one year 
I from January 1, 1906, but the student may be re-elected 
' for a second period of one year, 1'hc latc.st date for re- 
ceiving applications is November 20. Further information 
may be obtained from the master. The student elcchid is 
not required to become a member of Emmanuel College. 

Mr. J. L. Tuckott, of Trinity Colhjge, has been appointed 
senior demonstrator of physiology until September 29, 190S, 
and Mr, S, W. ,Cole, of tlie same, college, will succeed 
Mr. Tuckett as additional demon.strator in the same sub- 
ject. Dr, H. B. Roderick, of Emmantvfl Collt^gc, has been 
re-appointed demonstrator of surgery. Prof. Hopkinson lias 
been elected to represent the board of physics and chemistry 
on the general board of studies, Mr. J. J. Lister has l)een 
re-elected demonstrator of comparative anatomy. 

Mr. James Milukan, who has given t8o,oooI. for the 
establishment of a university at Decatur, Til., which shall 
bear his name, has offered, we learn from Science, to give 
a further 200,000!. to the institution. 

A COMMITTEE has been appointed to inquire into the, 
expenditure on public education in England and Whales, 
from Exchequer grants, local rates, and other sources^, 
with the view of ascertaining the various causes for the 
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existing diversity in the amount of rate levied for educa- binding leather carried out by the Society of Arts coni- 

tion by local authorities, and the varying relation which inittee on bookbinding lcath<'r. Prof. Mfddola, replying to 

this amount bears to the total local rates in each area. a vote of thanks, reminded those present that ni other 

All the members of the committee arc ofilcialty connected countries there is a direct relationship between technical 

with the Civil Service. institutions and the industries.^ In this country, un- 

fortunately, there is too often indifference or open hostility . 

The London County Council School of Marino Engineer- Manufacturers have suffered through their unwiUingness tt> 

ing in High Street, Poplar, has been established to enable mi)difv old procedure and to face new sets of conditions, 

but it is gratifying to know that 
hostility to technical instruction is 
b<‘ing overc’ome. 

*; 

SOCIETIES AXD ACADEMIES 

Lonoon, 

Royal Society, Miy ii. — “On the 
(Jvtology of Ai)ogam3- and Apospory, 
— II. Pr(.*liniinarv Not(^ on Apospory. ’ ” 
Hv Miss L. Di^by. Cc/innuinicated ' 
by Prof. J. IL Farmer, F.R.S. 

Apospory is the direct vegctative<» 
process which li‘atls from the sporo- 
j)hyt(‘ to th<.‘ gam<‘toi)hyte without the 
intervention of siiorces. 

'rile fronds of Ncphroiliiifii />,sr/ab)- 
inas, Ricli., var. crislato apospora, 
Druerv, were laytjred in pans of earth, 
and soon showed aposporal growth, 
'rhis arises from the surface and edg<- 
of the pinnule, and assumes pro- 
IhalloicI characters. Tliese prolhalli 
have no cushion ; th(‘ (Miibryo is a 
v(‘getative outgrowth. 

'L'he nuclear divisions of prothalUis 
and embryo have lieen studied, and the 
calcLilaleci number of chromosomes is 
forty-three and forty-one respectively 
Fig, I.— Navigation Room of the London County Council School of Marine Engineering, Poplar. (s(a(/ Fig.). 'I'his approximation un- 
doubtedly proves that tluM*c is no 

persons in the engineering and shipping Industries of the ralitciiou during th(i transition from the sporophyte to tin.*- 
Poplar and neighbouring districts to acquire an intimate gaim^tophyte. A similar result has bemi obtained in 
knowledge of the jirinciples which underlie tin* work on Ailiyrittni FiHx-far.niina, var. clnrissinut, Jones, 
which they are engaged, instruction being given in physics, The apogamous prothnlli of NopJn'odiiini pscudo-nins 
chemistry, and^ mathematics, 
as well as in the more pra<'- 
tical .subjects dealt with in 
the drawing offices, chart 
i‘c>om, and engineering labor- 
atories and workshops. Th(‘ 
nautical day school is 
equipped with modern nau- 
tical instruments and sea- 
manship models, and a por- 
tion of the roof of the 

building is arranged so as to 1 ly, 

form an observing terrace for ‘ •“ P I ic 

meteorological iind astro- 
nomical observations. Pro- 
vision is also made for th(! 
thorough teaching of the 
principles of electrical 
engineering, and in the 
chemical laboratories students 
have opportunities of making 
investigations in connection 
with the calorific valqe of 
fuels, methods of purifying 
feed waters, and other sub- 
jects. The accompanying 
illustration shows the navi- 
gation room of the school. 





Prof, R. MeldOLA, F.R.S., Fig. t.— Diagrams of nuclear divisions. « in prothallus. c' in embryo* 


distributed, on October u, 

the prizes and certificates gained during the session 1904-5 
by the students of Herold’s Institute, the London School 
of Leather Manufacture. The report of the director of ; 
the sqjbool, Dr. J. Gordon Parker, was read at the meet- i 
ing, and showed that during the year a large amount of | 
i-esearch work has been done, and the staff of the institute 1 
has contributed in no small degree to the important : 
investigation connected with the deterioration of book- 1 
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crisiaia apospora show no nuclear migration, whereas 
about 73 per cent, of those of Nephrodium psaudo^ma$, 
Rich., var. polydactyla, Wills, ^ exhibit this phenomenon. 
This is easily explained. Whereas in the former the 
nuclei of the aposporously developed prothalli have already 
the full complement of somatic chromosomes, in the latter 

’ J. B. Farmer, J, IL 3. Moore, and L. Digby, ** Preliminary Note on 
Apogamy,*' Roy. Soc, FHc,^ vol. Ixxi., 1903, pp. 433 to 457. 
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they have only half the number, as the prothalli germinate 
from spores, the origin of which undoubtedly involves a 
reduction. Hence the sporophytic number in that case js 
regained by migration and subsequent fusion of two pro- 
thallial nuclei. 

Manchester. 

Literary and Philosophical Society, October 3. Sir 
William H. Bailey, president, in the chair. — Note on the 
buccal pits of peripatus : C. G. Hewitt. A general 
(jutline of the characters of peripatus was^ f^iven. 
Recently, tracheal structures had been described in 
an Aiiistralian species, Ooperipaius ovipaniSj in connect 
tion with the buccal pits. These pits are formed 1 ^ the 
hollowing out of the long, chitinous levers which are 
attached to the inner pair of jaws ; they are continuous 
Avith the cavity of the mouth. The paper embodied the 
results of an investigation into the nature of these buccal 
pits in Ooperipatus ovipariis and two other species. It was 
found that Irachem do not occur in this region of the body, 
and that the striated muscle fibres which work the jaw- 
^levers had been mistaken for trachcas. 

Paris. 

Academy of Sciences, October 9. — M. Troost in the 
chair. — The president announced the death of Prof. Baron 
de Richthofen, correspondant in the section of mineralogy. 
—Observation of the total eclipse of the sun of August 30 
at Alcosebre (Spain) : J. Janssen. Just before totality the 
sky was not absolutely clear, a few light clouds inter- 
fering somewhat with the photography of the phases, but 
some minutes before totality the clouds disappeared, and 
the whole period of totality was studied under the best 
conditions. Three good photographs of the corona were 
obtained by M. Pasteur, M. Millochau was able to obtain 
photographs of the spectrum of the reversing layer and of 
the corona, and M. Stefanik made ocular observations on 
the green ray of the corona and of the extreme red. 
Numerous photographs of the phases were obtained. — On 
the creation of an international association^ for solar 
Studies: J. Janssen. A rcstimd of the principal resolu- 
tions passed at the recent meeting at Oxford.— On the first 
volume of the “ Catalogue photographique du Ciel,” pub- 
lished by the ObserA’atory of Bordeaux : M. Loewy. 1 *his 
<‘ataloguc contains the rectilinear coordinates of 49,772 
stai's relating to a zone comprised between H- 16® and + 18® 
dfclination. Details of the methods ndoijted are given, and 
a special study of the errors has be‘en made. — On the 
earthquake felt at Stromboli on September 8, and on the 
present state of the volcano : A. Lacroix. The earthquake 
of September 8, which caused such cli.sasters in Calabria, 
was also severely felt at StromboH, as, although no 
fatalities resulted in the island, there Avas hardly a build- 
ing which remaincil undamaged. Numerous crevasses 
appeared, some a metre wide and 20 metres long. Some 
observations AA’ere made on the volcano in eruption at a 
<listance of 150 metres from the crater, special attention 
being given to the times elapsing between the explosions. 
It would appear ihat the more violent explosions are not 
separated from those preceding by an interval of lime 
spet'ially long.—Observation of the total eclipse of the sun, 

. August 30, made at Guelma, Algeria : E. Stepha.n. The 
work attempted was limited to direct visual observations, 
Avhich were carried out under excellent atmospheric con- 
ditions. — Spectroscopic researches made during the eclipse 
of the sun, August 30, at Alcosebre (Spain) : Milan 
Stefanik. Details of visual observations are given. — On 
the observation of the total eclipse of August 30, made at 
Alcosebre (Spain) : G. Millochau. The scheme of work 
proposed included the photographic study of the spectra 
of the reversing layer and the chromosphere in the luminous 
region, especially in the red, yellow, and green ; the spec- 
trum of the corona in the same region ; similar researches 
in the ultra-violet; photographs ■ during totality with plates 
sensible to the red rays, utilising a red screen to rut off 
other radiations. Details of the instruments are given, the 
full discussion of the results being reserved for a later 
paper. — On the polarised light of the solar corona : J. J. 
t-andeirer. — Mathematical groups containing several oper- 
ations of the second order : G. A. Miller. — On some 
„ derivatives of qycfohexane P. Freundler and E. Damond. 
The starting point of this work was cyclohexanol, pre- 
pared by Sabatier and Senderens* method. This was con- 
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verted into the monobromu- and nioiioiodo-dia'ivalives by 
the action of phosplmrus bromub^ and iixlide, and rceti ty- 
ing under reduced pressuL•(^ Thes(y'omiymnds do not as 
a rule «dve good yields in condensation willi sodium 
dcrivativtS, an' exception being in lh<‘ refaction with sodio- 
malonic <‘ster, the yield in this case being 27 jier nuit. • 
On the <lecomposiiion of inela- and para-nilc<>benzy lie 
idcohols under the iatluenco of attiK'ous and alcoholic sotla ; 
1> carro. — On sonni pluMioHc, (dlan-s with the psemUi- 
allYl chain ArC(CUI,)-’Gll, : MM. Bdhal aiM Tiffoneau. 
—On sambunigrin, a nenv hydrocyanic glu(‘osid(‘ <‘xtractet 
from the leaves of the black ekh'r : ICiu, Bourquolot and 
Em. Danjou. The exist eni'c of this glucosale has been 
indicated in a previous noli', and in lh(' presi'iit; communi- 
cation details are given of tlie iiudhod hy avhich the 
sambunigrin has been obtained in a pure stall*. 1 he new 
Eiluc.osidc appears to be Isomerii* with the aiuygdonitiile 
glucosidc of Fischer, from winch it diffin's in its rotatory 
power.— Statistical reseairlies on th<‘ evolution of the size 
nf plants : Mile. Stotanowska. 'I he n^sults an* cxprei.sed 
in the form of curves. — Sliuly of the Vdntid in ilie case fif a 
^‘bleeder”: T. ibnile Weil. Numerous I'xperinients have 
biten made on the coagulation of the. blood from this case. 
The most important; "result oht aim'd was observation 
that the anomalous i-o.rgulation in these easi'S is not due to 
the presence of any anli-coagulaling substances in the 
blood, but arises from the aI>S(‘n('<‘ or alter."! « n of ('ert;dn 
normal sulistances,' probably tlu* (‘oagulatlng 1 •. m<‘n(. It 
is sulllcient to add Iran's of normal si'rum to cause, a 
normal coagulaliim.— On tl\e direct proofs of the ('xislence 
of counter trade winds : L.'iwn'iice Rotoh and LiSon 
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THE STUDY OF FISHES. 

A Guide to the Sti.idy of Fishes. By David Starr 
Jordan. Vol. n, pp. xxvi + 623; vol. ii., pp. xxii + 
599; with coloured frontispieces and 427 illustra- 
’ tions. (New York : H. Holt and Co., 1905.) Price 
405. ! 

T his beautiful work naturally invites comparison I 
with the recently published seventh volume of j 
the “ Cambridge Natural History.” Both actually | 
cover the same ground, since both contain also an | 
account of those invertebrates which, like Balano- ’ 
'^glossus, Tunicates, and Amphioxus, claim the ' 
' ambitious honour of a more or less direct ancestral | 
position to the fishes. 

It has been objected that the anatomical treatment, 
although good, exact, and up to date, takes too much 
space of the Cambridge volume, to the detriment of 
those more oecological questions which are of more 
general interest, and are, after all, as important as 
the structural detail, because they make up the life 
of the fish. The systematic account of the Teleostei, 
containing Boulenger’s new classification, forms the 
main feature, rather stern, only here and there re- 
lieved by some interesting and little known inform- 
atibrt about habits, showing that want of space, not 
disinclination, has guided the author. 

The author, who is president of the young and 
vigorous University at Palo Alto, in beautiful and 
exhilarating California, proceeds nominally upon the 
same plan, but its execution is totally different. 
With him the fish is alive, even the fossil. 
Having travelled much, he has fished With the 
Japanese, trawled in the vast Pacific, and the huge 
continent of North America is his special domain. 
He has collected much, and has observed more in 
the good company of th^ woods and brooks.” 

“The man who kills all the trout he can, to boast 
; of his skill or fortune, is technically known as a 
trout-hog. Ethically it is better to He about your 
great catches of fine fishes than to make them. For 
most anglers, also, it is more easy.” 

The first volume begins with a popular account Of 
the life of the long-eared sunfish. What is a fish? 
What is it like, and so unlike, to everything else? 
How does it breathe, see, move, adapt its coloration, 
and how does it breed? After we have caught it, and 
observed it in an aquarium, it is dissected, and the 
student is introduced to the morphology from a 
general point of view. The account which follows is 
neither stiff nor anything like exhaustive, but in about 
100 pages enough is said to help the intending 
ichthyologist to an appreciation of the taxonomic 
importance of ichthyotomy and its salient problems. 
Many of our fundamental questions of vertebrate 
morphology find their solution in the fishes. The 
author devotes a whole- and long chapter to the 
morphology of the fins, with a clear exposition of the 
vexed controversy whether the pectoral limb has arisen.,! 
from a^ problematic lateral skin fold or ; >pin an 
organ like a gillarch, which already did exist, arid 
NO. 1878, VOL. 7:^] 


required but a slight change of shape and function. 
The organs of respiration lead to a summary of the 
present state of our knowledge concerning air-bladder 
and lungs; the other organic systems follow suit. 
What the author has to tell us are all points which, 
although they can be studied elsewhere, could not 
well be omitted from such a work. 

Not so chapters x. to xx. Postembryonic develop-* 
ment, with the often most peculiar larval forms ; 
instincts, habits and adaptations afford a rich field 
of observation, graphically described, with admirable 
illustrations. Witness the photograph of the tens of 
thousands of fishes which, having run up-stream to- 
spawn after a rain, are left stranded by the falling- 
water. • 

Protection by the spines, by the poisonous nature 
of the flesh, electric batteries, luminous organs, quaint 
nursing habits, are, of course, the stock in trade of 
any book on fishes. The angling apparatus of 
Lophius is such a feature, but it is not often that it 
is treated as follows : — 

“ In the large group of angler-fishes the first spine 
of the dorsal fin is modified into a sort of bait to 
attract smaller fishes into the spacious mouth below. 
This structure is typical in Lophius, where the fleshy 
tip of this spine hangs over the great mouth, the 
huge fish lying at the bottom apparently inanimate 
as a stone. In other related fishes this spine has 
different forms, being often reduced to a vestige, of 
little value as a lure, but retained in accordance with 
the law of heredity. In a deep-sea angler the bait is 
enlarged, provided with fleshy streamers and a 
luminous body which serves to attract small fishes 
in the depths. The forms and uses of this spine in 
this group constitute a very suggestive chapter in the 
study of specialisation and ultimate degradation, 
when the typical function is not needed or becomes 
ineffective.” 

This is truly observation and reflection combined, 
and the rendering of it is that of a thorough 
evolutionist who is in sympathy with his favourite 
class of creatures. 

The colour of fishes is another fertile field, with 
sexual, nuptial, and protective changes. Perhaps in 
order to curb the ardour of those who see some special 
good or purpose in every pattern or colour, we are 
told that the brilliantly coloured fishes of the tropical 
coral reefs have no need of protective coloration. 

The chapters on geographical distribution might 
well form an essay by themselves, since in them are 
interwoven lessons of natural selection, the effects of 
temperature, agencies of oceanic currents, the effects 
of the direction of coast-lines, and last, not least, 
the separation of faunas by isthmus barriers, notably 
those of Suez and Panama. Their far-reaching results 
are explained by ^ analysis of the Japanese fish- 
fauna in comparison with that of the Mediterranean 
and Central American w:aters. But whilst the 
methods of marine distribution and their final results 
are relatively simple, the fresh- water fishes provide 
stiffer problems, and some fbrty pages are therefore 
devoted to the ways and means, successes and 
failures,; as exemplifed in detail hy the, fauna of the 
North American continent.. This: makes fine arid' 
admirable reading, but It also shows the valve;,!sriOd^:^ 
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tific and practical, of well directed boards and com- 
missions of agriculture and fisheries. 

A long chapter on the history of ichthyology, 
enlivened by the photographic reproductions of several 
dozen of the more prominent workers in this field, 
and a chapter on the evolution of fishes since 
Ordovician times, bring us to the systematic part, 
'' which comprises the last quarter of the first and the 
■whole of the second volume. 

Here we have to find fault. There is no thorough 
classification or system. The table of contents of the 
chapters makes matters only worse. A single page 
^ with an outline of the arrangement would be a boon. 

The author is well aware of the uncertainty of the 
- position of many of the groups, or of their claim to 
being natural assemblies at all. He never fails to 
point out how they may be supposed to be connected 
with each other, or that they are side branches of 
the ideal tree, but he too often assigns to his groups 
values or rank without reference to the next higher 
category of which they are meant to form part. The 
result of this treatment is bewildering to the reader 
unless he studies the whole work and abstracts from 
the many hints given a system of his own; and in 
this respect the book is truly a “ Guide to the Study 
of Fishes,*’ and not a categorical text-book. 

The terms subclass, series, order, subdivision, are 
often used promiscuously, sometimes as a heading 
which differs in its meaning from, that assigned to 
it further on. 

This being a case of fault-finding, a matter of 
regret with a work which is otherwise so well done, 
so full of information, and opening out so many new 
vistas, let the reader try whether he can abstract from 
it a C0“ and sub-ordinated systematic arrangement. 

However, perhaps the author did not intend to 
give a rounded-off classification, ,,In many respects 
his views differ from Boulenger’s system, and it 
may well be asked whether there is a single class 
of animals about the grouping of which there is 
general consensus. Leaving, therefore, this point, \vc 
cannot but admire the masterly manner in which the 
enormous class of fishes, recent and extinct, has 
been marshalled. Group after group is diagnosed, 
reviewed, discussed, figured, and endowed with never 
. flagging interest. 

And with these dainty freaks of the sea, the 
result of centuries of centuries of specialisation, de- 
generation and adaptation, we close the long roll- 
call of the fishes.” H. G, 


THE FAR EAST, 

The Far East By Archibald Little. Pp. viu+334. 
(London : Frowde, 1905.) Price 75. 6d, 

O F late years the Far East is only far in actual 
distance; it is very near to our thoughts, while 
the ignorance regarding these lands is being very 
rapidly dispelled. At the present moment it is Japan 
that is attracting our attention ; five years ago it was 
China,' and probably in a few more years, now that 
t^ie Russo-Japanese contest is concluded, China will 
again be the centre of interest. In his most interest- 
ing book, “The Far East,” Mr. Archibald Little 

xm T'r\T 


devotes more space to China than to Japan, having 
been himself for very many years a resident of the 
former country, and possessing a knowledge^ of the 
Chinese surpassed by no one. China stands now at 
the parting of the ways; for many years n'.solule in 
keeping out foreign inventions so distasteful lo the 
old-fashioned mandarin, circumstances have proved 
too strong, and railways, th(j precursors of wcslern 
life, are now being built or projected throughout the 
land. No one can foresee what changes twenty years 
will bring about in this vast country, a vastness which 
Mr. Little brings home to us by his diagrams and 
comparative tables. 

To a lover of things historical, nothing can be more 
fascinating than to wander back through the long 
centuries to some thousands of years before the 
Christian era; and this it is necessary to do if one 
w-ould study Chinese' history. To compress this into 
a volume of reasonable size and yet to give a com- 
prehensive account of each province is a difficult 
task, but Mr. Little’s apology in his preface is 
unnecessary. 

China naturally lends itself to the division, which 
is carried out in this book, into the northern, middle, 
and southern basins, with the four dependencies of 
Manchuria, Mongolia, Turkestan, and Tibet. Of 
these four dependencies, it is in Mongolia and 
Turkestan only that Chinese rule may be considered 
a.s firmly established; in Tibet the amount of power 
in the hands of the Chinese depends on the personal 
characteristics of the Tibetan Dalai Lama and 
Regent and the Chinese Amban; undoubtedly one 
result of Younghusband’s mission to Lhasa has been 
to emphasise Chinese authority in the eyes cd the 
Tibetans. Of Manchuria at the present monic'nt it is 
unsafe to hazard an opinion, but everything points 
to its becoming once mon^ a (,'hinese possession under 
po.ssibly Japaniisc moral tuU‘lage. A consideration of 
the two chapters on “Whilom Dependencies ” leads 
naturally to a thought of hotv of late yiitirs the more 
outlying dependencies have b(^on gradually lopped off, 
how the once mighty Chinese Empire has de- 
generated. Cochin China, Annam, Corea, as well as 
Burma (which docs not enter into the scope of this 
book), all once paid tribute to China. 

Siam, for many years in danger of being squeezed 
out of existence between two European Powers, has 
taken a new lease of life, and is now in a more 
prosperous condition than it has been for , many 
years. 

Japan might have many chapters written about it, 
but we have been lately so inundated with things 
Japanese that it is almost with a feeling of relief 
that we turn once more lo the chapters on China 
itself. We would, in truth, most warmly recommend 
this book to anyone about to travel in the Far East, 
as well as to the stay-at*home reader, more par- 
ticularly as regards China. 

Take the northern basin. What more interesting 
to read about than Peking itself ; Shansi, the province 
of coal and iron; Shantung, where the Germans at 
great cost are slowly developing their trade through 
Kiao Chau? What great river in the world has 
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changed its course as the Yellow River has? What 
other country in the world has built a Great Wall? 
We are accustomed to hear much of the peculation 
of the officials, but Mr. Little does not emphasise 
this; in many districts the oflicials are revered and 
beloved by the people. 

' , Consider the Yangtse Valley, again, where ocean 
steamers can reach Hankow, where steamers with Mr. 
Little himself as their pioneer have reached to Chung 
King, and lately still further. This magnificent river 
will undoubtedly remain the great high road for com- 
merce into Central China; but railways are and will 
; be built to act as feeders to the main line, much to the 
;|'profit of the shareholders and of the inhabitants, for 
fehinese are born traders, and already make use of 
■ !the pioneer of Chinese railways — the line from 
Tientsin to Peking — in large numbers. 

Finally, we have a vivid description of the southern 
basin, Canton, Hong Kong, and the provinces 
bordering on French territory. Yunnan, which 
adjoins our Burma, has a particular interest to 
Englishmen ; but here, owing to our supineness in 
days gone by, we have allowed the French to get 
ahead of us with their railway, which will un- 
doubtedly draw to itself all that is valuable of the 
trade of the province. 

. There was a time when many people thought that 
China would be divided among the Great Powers — 
that notion is exploded; then came that of spheres of 
influence — but we have seen this idea also put aside ; 
the policy of the ** open door ” is all that remains. 

We congratulate Mr. Little on having given us a 
most readable volume, full of information, and yet 
with that local colouring which is an essential for a 
book to command the attention of the general reading 
public. 

A'BSOR'PTIO]^ SRECTRA, 

Handbuch der Spcciroscopie. By Prof. PL Kav.ser. 

Vol. iii. Pp. viii + 604. (Leipi^ig: S. Hirzel, 1905.) 
VX THEN Prof. Kayscr published the first volume 
VV of his “ Handbuch der Spectroscopic,” he said 
that the third volume would be devoted to absorption 
spectra and cognate phenomena. He has, however, 
found it necessary to treat the subject in two volumes* 
the first of which contains the methods of investi- 
gation of absorption spectra, the variability of absorp- 
tion, the connection between absorption and chemical 
; constitution, and, finally, a list of all the measure- 
ments of the absorption spectra of inorganic and 
artificial organic substances. In the next volume the 
absorption of the natural colouring matters in the 
animal and vegetable kingdom will be described, 
together with the relation of dispersion and fluores- 
cence to absorption and, lastly, phosphorescence. 
The present volume is peculiarly interesting, as it 
deals to a great extent with the application of spectro- 
scopy to chemical and physicochemical problems. 

In •the first chapter Prof. Kayser deals with the 
and methods of investigation of absorption, 
and includes a discussion upon the nature and laws 
of absorption. It is well known that considerable 
NO. 1878, VOL. 72] 


confusion exists with regard to the terms used by 
various experimenters, as, for example, absorption- 
cocfticient, &c. Not the least important section of this 
chapter is that in which the author discusses th^se 
and proposes a uniform set of definitions upon a 
proper physical basis. In the discussion of the nature 
of absorption, Prof. Kayser is perhaps a little obscure. 
He very properly divides absorption into two kinds, < 
namely, the ordinary kind for which Kirchhoff’s law 
holds, and the so-called metallic reflection for which 
the law does not hold. On p. 9 Prof. Kayser says, in 
referring to those bodies which show surface colour, 
Le. metallic reflection, that these bodies show well, 
marked absorption bands, and that the particular rays 
are wanting in the transmitted light, not so much# 
because they are strongly absorbed, but because they 
are strongly reflected. This statement is rather mis- 
leading. The phenomenon of metallic reflection is 
shown by two classes of bodies, firstly, the metals 
which are perfect conductors, and, secondly, those 
substances which show surface colour and are not 
conductors, as, for example, the aniline dyes. Prof. 
Kay.ser’s remarks, strictly speaking, only apply to 
the first group, i.c. the metals, because as these 
bodies ax'e conductors the light cannot penetrate below 
the surface. In the case of the substances belonging 
to the second group the mechanism must be some- 
what different. When a moderately dilute solution of 
an aniline dye, such as rosaniline, is examined by 
tran.smitted light, a very strong absorption band is 
developed in the green. No surface colour is visible, 
and undoubtedly the disappearance of the green rays 
is due to the absorption of these rays by the molecules 
of the dye. On the theory of resonance, tht^ dye 
molecules vibrate in sympathy with the green rays 
and scatter the incident energy. If now the solution 
i.s concentrated, the absorption on the surface becomes 
greater, that is to say, the number of resonating 
molecules in the surface is increased, until eventually 
the scattering of the light becomes visible, and wo 
have the surface colour of the same wave-length as 
the absorption band. It is not accurate to say that 
the light is reflected rather than absorbed, because 
in dilute solutions the rays penetrate to a considerable 
distance before being absorbed. 

In the second chapter Prof. Kdyser deals with the • 
vsiriation in, the absorption spectra of substances with 
variation in the external conditions. Here he points 
out that the extraordinary changes undergone by 
absorbing substances with changes in the solvent, 

I dilution, &c., show clearly what a mass of useless 
work on absorption spectra has been published owing 
to the observations having been made under very 
limited conditions. The most interesting section of 
this chapter is that in which the variations of the 
absorption spectra of coloured metallic salts with 
dilution change are discussed. A great many observ- 
ations have been made by Ostwald and others upon 
the absorption of coloured salts and the results pub- 
lished in support of the ionic theory. Unfortunately, 
more recent experiments have shown that the absorp- 
tion by the different salts of the same metal and that 
by the different salts of the same acid show small 
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but perfectly regular differences. The position of the 
absorption bands varies with the mass of the colour- 
less ion, and certain other facts have been observed 
of ^ the same character. Prof. Kayser reviews most 
carefully the whole of the evidence of absorption 
spectra that has been brought forward both for and 
against the ionic hypothesis; he finally concludes that 
r^Ostwald’s theory, namely, that the behaviour of dilute 
aqueous solutions of coloured metallic salts is due to 
the colour of the ions, is untenable. Such an authori- 
tative statement, based on experimental evidence, is 
very striking and worthy of careful consideration by 
^physical chemists. 

The third chapter has been written by Prof. Hartley, 
^and deals with the relation between absorption and 
chemical constitution. It contains an excellent 
risiimi of all the work which has been carried out, 
chiefly by Prof. Hartley himself, on the bearing of 
ultra-violet absorption to molecular structure. The 
value of this work is too well known to need 
emphasising here, and it is not too much to say that 
this is one of the most important branches of spectro- 
scopy, and one that is certain to lead to results of far- 
reaching importance in organic chemistry. 

The two last chapters deal in detail with absorption 
spectra ; in the fourth chapter are described the spectra 
of many substances, selected either because they are 
of some practical use, or because they possess some 
spedal point of interest, while the fifth and last 
chapter contains an alphabetical list of all substances 
the absorption of which has been measured. 

Of the great value of this book it is impossible to 
speak too highly; it is sufficient to say that it will 
rank as the standard work upon absorption. All who 
read it will appreciate to the full the great care Prof, 
Kayser has bestowed upon it and the immense labour 
involved in dealing with the ms^ss of literature upon 
the subject. E, C. C. B. 


OUR BOOK SHELF. 

Identification for las Impresiones digito-palmares 
{La Dactiloscopia). By Dr. Alberto Yvert. 
Fp. III. (La Plata: A. Gasperini, 1905.) 

This work is the thesis presented by the author to 
the University^ of Lyons in order to obtain a doctor’s 
degree in medicine. It deals, firstly, with the useS:^to 
which identification by means of finger-^j^ints can be 
put by the detective, and shows how the fingers of 
the murderer leave their impression printed in the 
blood of his victim; while those of the burglar may 
be brought to light on the window through which 
he has passed, by the simple expedient of breathing 
On it, and may be indelibly recorded by means of 
hydrofluoric acid; and, lastly, the finger-marks of the 
forger may be revealed on the cheque which he has 
forged* by means of Mr. Forgeot’s method. This last 
record is produced, first, by the sweat of the fingers 
that rest on the paper, which, when it evaporates, 
leaves an invisible print behind it in the salts which 
were contained in it. This may be made to appear 
by the application of an 8 per cent, solution of nitrate 
of platinum, which is affected by these salts in such 
that it blackens when e?:posed to light. 

proceeds subsequently to the most 
'Work;— a summary of the 


principal methods of classification of finger-prints. 
He commences with a somewhat inadc'quale descrip- 
tion of the original systenn, wdiich, as is well known, 
is that of Francis (i'alton; he then gO(is on to tn^al 
with much fuller detail some of the various «yst(*ms 
which are based on it. Among thos(‘, arc indud<‘d 
that of M. E, K, Ihiiiry, which has b(!t‘n adopted by 
M. Windt, chief of the Identification Service of the 
Police in Vienna; that of M, Pottecher, chief of the 
Immigration and Identification Service in Saigon; 
and of Sefior Vucetich, director of the Identification 
Service in La Plata. It is the last system which is 
preferred by the author. It consists in dividing all 
finger-prints into four types, which he names as 
follows : — ( I ) i rra 5= arch ; (2 ) Presilla in terna 

internal loop; (3) Presilla externals: external loop; 
(4) Verticilo or spiral. These terms ant 

descriptive of the figures formed by the lines situated 
near the centre of the palmar surface of the distal 
phalanx of each digit. As all ten fingers arc taken 
into account in the classification, and as each may 
be of any of the above four types, there are 4*" 

( = 1,048,576) classes defined in this way. The minute 
details of the arrangement enable one to distinguish 
between different members of the same class. ^ 

The pamphlet concludes with a useful bibliographyV:, 

Jy'S.;; 

Science in South Africa: a Handhoph and Review. 

Prepared under the auspices of the South African 

Governments and the South African Association for 

the Advancement of Science. Edited by the Rev. 

W. Flint and J. D. F. Gilchrist. Pp. x + 489. 

(Cape Town, Pretoria, and Bulawayo : T. Maskew 

Miller, 1905.) 

Those members of the British Association who 
were fortunate enough to visit South Africa this 
year cannot fail to have benefited by this useful and 
handsome volume. To those Who wore unable to 
accompany the association, but who take an interest 
in scientific work in South Africa, this “ index book ” 
will be a great boon. Of late years, South African 
scientific literature has increased at a great rate, but 
the material frequently lies scattered in numerous 
publication.s often difiloult of access, while so tfiany 
divergent opinions on the vsame subject have been 
expressed that the student is apt to be bewildered. 
From the present volume the status quo of scientific 
research in South Africa can be ascertained. A long- 
felt want is thus supplied, and if the scientific litera- 
ture is to increase at the same rate in the future as 
it has in the immediate past, a year-book on similar 
lines would be of inestimable value. 

The cost of publication of the present volume has 
been defrayed by the various South African Govern- 
ments, In doing this they betray an enlightened, 
policy, for there can be no question that it will direct 
attention to the vital importance of scientific , know- 
ledge in a country so vicariously treated by nature, 
as South Africa, where the, natural products arc dis- 
tributed in such a way that they can only be utilised 
by the application of the discoveries of modern science. 
To those so trained, South Africa becomes a land of 
fertile promise. 

The present volume is arranged in eight sections, 
dealing with physical, anthropological, zoological, 
botanical, geological, mineralogical, economic, educar 
tional, and historical problems. The sections and 
subsections are the voluntary contributions of actual 
workers, to whom the editors have allowed cqnrr 
siderable latitude as to the method of treatment*, 
In some cases the Subjects are dealt with historicaftf, 
an others from the practical point of view;; 
volume contains numerous illustrations, amon^ WSl^i; 
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the handsome coloured plates of blue ground and 
diamonds of various shapes and colours, presented by 
Mr. Gardner Williams, stand out conspicuously. 

While it is evident that much has been achieved, it 
is equally certain that in some branches only a start 
has been made. In fact, th(* dominant feeling pro- 
duced by reading the several interesting articles is 
one that should inspire the greatest hope and 
enthusiasm among scientific students in this country 
and throughout South Africa. Here lie new worlds 
of unknown possibilities. As yet we stand only on 
the threshold. Far off glimpses of a wonderful 
country have been obtained, but it is the sight of a 
Kilimanjaro enshrouded in mist, not of the unclouded 
mighty mountain-mass. W. G. 

' if 

Stone Gardens, By Rose Haig Thomas. Pp. xii 
and plates. (London : Simpkin, Marshall, Hamil- 
ton, Kent and Co., Ltd., 1905.) 

An old wall sheltering such plants as are accommo- 
dating enough to grow in such a situation is often 
a delight; but to undertake the formation of a “ stone- 
garden ” in the way suggested by the author is to 
run counter to all our notions of the amenity and 
purpose of a garden. Various designs are offered 
for adoption, such as a lyre-shaped outline made of 
paving stones with flower-beds representing the 
strings, and separated by narrow strips of stone. 

Another design shows three snakes intertwined, 
each snake made of flat stones of a different tint from 
its neighbour. The spaces between the serpentine 
convolutions are filled in with flower-beds. Other 
design?, ard more appropriate to a formal or archi- 
: tectural garden. 

Of course, there is no disputing upon points of 
taste, and each’ garden-lover must exorcise his or her 
fancies according to circumstances and in obedience 
to individual proclivity. But if the designer intends 
to furnish a model for other people to adopt, then we 
expect there will be comparatively few garden-lovers 
who will share the author’s taste or feel inclined to 
adopt her suggestions. 

^ Be this as it may, the, author gives very clear direc- 
tions as to how“ her designs should be carried out, and 
very judicious instructions as , to the plants to be 
s(?lected and the method of planting them. Provided 
these be properly carried out, kindly nature w^ill do 
her best to conceal the flags and stones, and if the 
author’s designs arc somew^hat interfered with in the 
process, that will not be a matter for regret on the 
part of most garden-lovers. The work is in quarto, 
with fourteen designs in colour. 

Oblique afid Jsornetric Projection, By John Watson. 
Pp. iv+59. (London; Edward Arnold, n.d.j 
Price 35. 6d, 

In defining the forms and dimensions of solids by 
means of scale drawings, a very useful method in 
certain cases is that of metric projection whereby 
three systems of parallel edges of the solid are re- 
, presented on paper by lines parallel to three akes 
drawn in arbitrarily selected directions, and to any 
three scales also independently chosen. The author 
deals only with isometric projection, and considers two 
cases, first, when the projection is orthogonal, 
secondly, when the projectors are oblique with the 
plane of projection taken parallel to a face of the 
solid, so that figures parallel to this face appear 
without distortion. The best part of the book is 
probably the chapter giving examples, mostly of joints 
in "Woodwork, used by the author in conducting 
classes in manual training; but it is doubtful , whether 
it was worth while to publish .a book, of such limited 
scope. 
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LETTERS TO THE EDITOR, 

[The Editor does not hold himself responsible for opinions 
expressed by Ids correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of 
No notice is taken of anony motis communications.] 

Eclipse Phenomena. 

No opportunity for discussion was given at the Royal 
Society meeting last Thursday, but the following briei^ 
notes may be suggestive and possibly us< 3 ful. 

The particles in the corona which reflect solar light to 
us are presumably moving very fast away from the sun, 
and accordingly are illuminated by light of apparently 
e.xtra-long wave-length. This light, thus lowered in re- 
frangibility, they will emit; and inasmuch as they arc 
probably moving at all sorts of speeds, we might expect* 
that Fraunhofer lines would be encroached upon and blotted 
out from the resulting emission, especially as some particle^ 
would have a component of velocity towards us and others 
away from us. 

If any of the particles are emitted with anything like 
the speed of some of those from radium, the niaxiinum 
change of frequency to be expected would bo great. 

Particles illuminated by rays normal to our line of sight 
will send us a plane polarised beam, but whem the illumin- 
ating rays arc oblique to the line of sight, as may lie the 
cas(‘ from some of the longer streamers, then the polar- 
isation would be only partial. 

^ How far single electrons may be able to resist the forced 
vibrations of light-waves, and thus become themselves-., 
polarised sources, is a matter on which I hope to try some 
experiments. The illumination in which they are immersed 
near the sun is very intense. 

The circular or ring appearance seen in the midst of 
the corona in some photogi*aphs, with geometric centre at 
a distance from the apparent centre of explosion, looked 
to mo like a gigantic vortex i*ing. I sec no reason why a 
sun-spot should not eject such rings occasionally. 

Oliver Lodge, 

Geometry of Position. 

In connection with the review of Mr. Wilson’s recent 
book, on p. vi. of your supplement last w<^ek, may I direct 
the friendly attention of the reviewer and your mders to 
an old paper of mine in the Philosophical Magazine for 
November, 1875, where some of the theorchis referred to 
are given. 1 myself have found a slight niodiflcation of 
the rapid system of writing chemical formulfu there 
advocated, extremely useful, and should like to advocate 
its, use by elementary students of organic chemistry— but 
that is another matter. Oliver Lodge. 

October 20. 


Eclipse Predictions. 

The discrepancies referred to by Mr. J. Y. Buchanan 
(p. 603) as existing between the French and British pre- 
dictions for the recent total eclipse of the sun are due simply, 
to the fact that a different value of the moon’s diameter 
is adopted in the Connaissance des Temps from that in the 
Nautical Almanap, the former being about greater than 
the latter. Hence the breadth of the zone of totality and 
the duration of totality on the central line are greater in 
the French than they are in the British ephemeris. But 
there is no occasion to impute mistake to the French 
calculators. They merely assume a value of the moon’s 
diameter that is, in my opinion, too large for eclipse 
purposes. A. M, W. Downing. 

October 20. 


Chelifers and House-flies. 

It may be that the vfew suggested in my letter to 
Nature of August 31, that the association of the Chelifer 
with the house-fly is to the advantage of the former in 
providing it with a wider geographical distribution, is not 
sound.^ I believe it is, but at the same time admit that 
there is, not sufficient evidence at present to prove that^the 
association is of material advantage to the species. 

, The important point to determine, however, is whether 
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the Chelifer is or is not a parasite on the house-fly. It 
is fully recognised now that house-flies play an important 
part in the distribution of the germs of certain diseases 
that affect mankind. Any animal, therefore, that injures 
or ^destroys the flies may assist in checking the spread of 
disease. But if, as Mr. Pocock suggests, the object of the 
Chelifer is to feed upon the acarine parasites of its host, it 
serves rather as a friend than a foe to the fly, and should 
certainly not be called a parasite. 

There is no anatomical reason for believing that the 
'Ohelifers that have been found on flying insects ate 
specially adapted to a parasitic mode of life, nor is there 
any evidence that the house-flies they are attached to are 
infested with mites or any other skin parasites. If the 
Chelifers are not parasitic on the flies, and there are no 
mites for them to attack, how can the association of the 
two forms be accounted for otherwise than by the transport- 
<"ation hypothesis? 

Since I wrote my last letter to you I have found that 
(ihis matter has been most fully discussed by Mr. Kew in 
his article on Lincolnshire Pseudoscorpions in the Naturalist 
for July, 1901, and I would refer readers of Nature who 
are interested in the subject to that paper for fuller par- 
ticulars. Sydney J. Hickson. 

University of Manchester, October 21. 


The Rudimentary Hind Limbs of the Boine Snakes. 

It is a well known fact that the pythons and boas and 
some allied forms among snakes possess rudiments of hind 
limbs, these vestiges — to quote Boulenger’s “ Catalogue 
oof Snakes in the British Museum” — ” usually terminating 
in a claw-like spur visible on each side of the vent.” 
These structures are always mentioned in general works 
upon Ophidia, such as Hoffmann’s account of the serpents 
in vol. vi, ot Bronn’s ” Klassen und Ordnungen des 
Thierreichs, ” and Gadow’s ” Reptiles and Amphibians ” in 
the “ Cambridge Natural History.” But in none of the 
three treatises to which I refer is. there any further account 
of the ” claws ” or ** spurs.” It is merely stated that they 
are present. It is not mentioned in these works, nor in 
some others which I have consulted, that the claws in 
question offer valuable sexual characters by the aid of 
which individuals can be referred to their proper sex, at 
least in certain Boidm. The fact that these characters 
have been so largely overlooked is perhaps due to the 
slight stress laid upon them by Dunidril and Bibron 
{Erpdtologie Gdn4ralc, vol. vi., 1844),. who, however, did 
direct attention to the occurrence of differences in these 
organs between the two sexes in a number of Boidas. But 
they speak of the claws merely as being ” d’une tr^s petite 
dimension chez des femelles,” and as ** plus d^vcloppfes 
chez les males que chez les femelles.” The first of these 
quotations refers to Eunectes, the second to Boa. The 
differences, however, in Eunectes notaeus are greater. In 
this southern anaconda, of which several specimens were 
lately deposited in these gardens by the Hon. Walter 
Rothschild, there is in the male a sharp curved claw 
turned downwards and ridged along its lower surface. In 
"the female, on the other hand, the representative of this 
claw is not a claw at all strictly speaking— -if, that is to 
say, we mean by a claw a nail-like structure which is 
curved and compressed and ends in a sharp point. In the 
female there is a straight, blunt, horny process distinctly 
unlike the sharp claw of the male. In two young examples 
of this anaconda, which are females, the same type of 
homy structure is found as in the adult female. In the 
allied genus Eryx there are still greater differences between 
the two sexes. Frank E. Beddard. 

Zoological Society’s Gardens, October iS. 


A Rare Game Bird. 

Mr. Sawbridge (p. 605) has raised one of the most per- 
plexing points connected with bird-migration. I cannot 
answer for the eastern counties of England, but here, in 
tile south-west of Scotland, we are still further from ’the 
* headquarters of the quail than he is. Fifty vears ago 
^ quails bred regularly in western" Galloway ; "as* a boy I 
recollect that two or three brace were quite a common 
complement to a September bag. Indeed, when a 
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“ cheoper ” or undersized parLritlge was shot, “ Put it 
down as a quail ! ” was the usual oonniuMit. 'I'lieso birds 
gradually disappeared ; the last that 1 myself shot was 
about the year i8bS ; hut an odd one has been ol>taim^d 
here and there in the district ever sinn^. On<‘., 1 know, 
was shot last month in the neighbourhood of NeAv(<m 
Stciwart, and was reekoncKl such a curiosity that it was 
sent to the bird-slulTer, 1 am sorry that do not: kmnv 
whether it was a young or an old bird, Bt‘Kid<is this, other 
instances, if I mistakci n(it, have btuni rtjcorded in th(^ 
Field from different parts of the country. 

As to the cause of the general disappearance of quails 
from this district, there have been many sijeculations, the 
commonest notion being that the supply is so heavily taxed 
in the Mediterranean region that few birds escape to the 
north. Truly, when one considers the enormous consign- 
ments of quails to London, Paris, 8:c., there is no reason 
for surprise that the migrants should dwindle in number. 

I have a vague recollection of being told in boyhood 
that about the year 183H there was a large influx of quails 
into Galloway, and that they had bred there ever since, but 
in numbers annually decreasing. It is conceivable that a 
storm-driven flock may have b(‘en carri(xl out of their 
bearings, and, finding food abundant and climate endurable, 
if not altogether congenial, remained as colonists, but 
that our wet summers have proved adverse to their young 
being reared. The fluctuation in the stock of partridges 
caused by the ohnraiMer of different seasons is very remark- 
able, and evidently iKiilher the numbers nor the constitution 
of our quails have enabled them to survive adver.se con- 
ditions of temperature and rainfall. This makes the 
sporadic occurrence of individuals at long intervals all the 
more remarkable and perplexing. 

Herbert Maxweix. 

Monreith, Wigtownshire, October 22. 


On a New Species of Guenon from the Cameroons. 

A CHARMINGLY docilo spccies of guenon, obtained by 
Cro.ss, of Liverpool, from the Cameroons, in West Africa, 
and recently submitted to me for identification proves to 
be undcscribed. 1 propo.so for it the name Cevcopiihcms 
crossi, in compliment to the courteous proprietor of 
that large and well known importing house of wild 
animals, and for popular use the same of Crosses 
guenon. The animal is a mahi, apparently nearly full 
grown, but not entirely adult, as the condition of its 
teeth indicate. It Is V(iry similar to C. moloneyi of 
Sdater, in general appearance*, In having the broad rufous 
lower back, but differs in having a large and bushy pure 
white beard, white throat, and bushy whiskers of black 
hairs ringed with white ; tlui band across the forehead deep 
black instead of fulvous ; sides of head speckled black 
and white; undersichi of body sooty-black speckled with 
white ; the tail not deep black except at tip, but speckkfd 
black and white like the upper part of the back ; the 
black on the forearm externally does not extend to the 
shoulder, and not much beyond the elbow ; the outer aspect 
of thighs is black slightly peppered with white; the inside 
of arms below^ the elbow black, higher up sooty-grey ; 
inside of hind limbs sooty-black. 

The top of the head is black, the hairs sparsely ringed 
with ^ white ; the^ face, cheeks, and cars quite nude and 
purplish black in^ colour; long superciliary hairs are 
present; the callosities arc small and purplish sooty-grey 
in colour. 

From C. alhigulans (Sykes’s guenon) the present species 
differs^ in wanting the yellowish wash on shoulders, fon* 
and hind limbs, and in having a brindled and not a black 
**^lj,* Henry O, Forres. 

The Museums, Liverpool, October 12. 


The Absorption Spectrum of Benzene in the Ultra-violet 
Region. 

We were glad to see in Nature of October 5 a letter 
from Prof. Hartley in which he points out the near agree- 
ment between pur , measurements of the bands in the 
^sorption spectrum of benzene and those made by Prof. 
Dobbie and himself. He also directs attention to the 
work of Friedcrichs, who, in the case of benzene vapour, 
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finds the position of those bands to be consistently nearer 
to the red end of the spectrum. The difference in the 
position of the bands in the spectrum of bonzeno vapour 
and of benzene in solution only proves, of course, the 
applicability of Kiindt’s rule. We are also pleased that 
Prof. Hartley has been able to see the second band on our 
list (A = 2656), which, coupled with the fact that Friederichs 
has also measured it, we feel is a most important confirm- 
ation of our observations. 

As regards the eighth band (A — 2330) which has been 
measured in the absorption spectrum of benzene vapour by 
Friederichs (whose work we were, of course, unaware of 
when we wrote our paper), we have made a most careful 
search for it. We have re-examined our original plates 
and have taken several more photographs, but have been 
unable to find any trace of it. We must therefore conclude 
that it is absent from the spectrum of benzene in alcoholic 
solution. 

There is one other point in Prof. Hartley’s letter; he 
says we have overlooked some points of importance in his 
paper with Prof. Dobbie when we state that they only 
found six bands. It is quite true that in their paper 
Hartley and Dobbie refer in their table of measurements 
to another band of very short persistence which they mark 
as doubtful at 5 mm. thickness of N/io solution, and very 
doubtful at 4 mm, thickness. In the letterpress, however, 
they speak of only six bands, and in all later publications 
benzene is stated to show six absorption bands. In the 
British Association report, and even in Prof. Hartley’s 
paper to the Chemical Society on May 17 of this year, he 
speaks of six bands (Chem. Soc. Proc., xxi., 167). We 
therefore assumed that Prof. Hartley, on further consider- 
ation, had concluded that this doubtful band was not a 
true benzene absorption band. As we ourselves had seen 
no trace of this band, we in our paper before the Chemical 
Society (Trans. Chem. Soc., Ixxxvii., 1332) stated that 
Hartley and Dobbie had found only six bands. 

Prof. Hartley’s ideas and work upon the absorption 
spectra of organic compounds in the ultra-violet are of the 
greatest importance ; he was the first to show how the 
constitution of certain compounds could be established by 
this means. Prof. Hartley’s method of “ testing ” a 
molecule by means of its absorption spectrum, we arc 
sure, will prove of the greatest possible value in the hands 
of chemists. K. C. C. Baly. 

J. NOKMAN COU.IE. 

University College, October 12. 


Action of Radium Salts on Gelatin. 

Having occasion to give a demonstration of the proper- 
ties of radium some little time ago, I determined to attempt 
the preparation of some of the organisms as described by 
Mr. J,» Butler Burke. 

The method employed was to sprinkle a few specks of 
the radium salt upon the surface of some sterilised gelatin 
contained in a test-tube, and then to await development. 
That did not take long. Almost at once a faint cloudiness 
appeared to start under the speck of salt which extended 
downwards into the gelatin, in some cases after twenty- 
four hours reaching the depth of one centimetre. No heat- 
ing was required to bring about this “growth,” which 
resembled to the unaided eye an ordinary mould. The 
experiment was made with radium preparation of varying 
degrees of activity, but it was soon observed that the 
degree of activity in the salt had little influence on the 
growth, a salt of radium barium bromide containing 
I / 1000 of its weight of active salt being nearly as 
efficacious as one containing i/ioo. (The more pure speci- 
mens which I possess were too precious to experiment 

As the specimens used were composed chiefly of barium 
salt, it occurred to me that it might be interesting to try 
the effect of the pure barium ■ salts on the gelatin. This 
was done, with the surprising result that the “ growths ” 
were just as easily obtained as with the radium prepar- 
ation-»-or even more so. I have tested all the barium salts 
at my disposal, and find the following produce the effect : — 
Barium, oxide, dioxide, chloride, bromide, iodide, nitrate, 
acetate, tartrate, and sulphovinate, while the phosphate, 
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carbonate, sulphate*, and borate do not acl.^ I hiis the 
soluble sails are active, and the insoluble ones inactive. 

The method adopted for the experiments was as 
follows : — Some dear gelatin was poured on to a glass 
slip and allowed to set. A tiny speck of the salt was placed 
on the gelatin and covered with a thin glass. This iilip 
was Ihtm placc'd on the stage of a microscope and ex- 
amined with a i-inch power. At once the' “ growth ” was 
seen to shoot out from the speck, and it appeared to 
consist of bubbles, some large, but most of them very 

small. Half an hour afterwards the speck had dissolved,^ 

leaving in its place a nebulous patch many times the size 

of the speck. The action of barium iodide is particularly 

rapid, while that of the hydrate is rather slow. I have 
tried uranium and thorium salts, both of which affect the 
gelatin rapidly, but do not produce the “growths.” The 
action of these sails upon gelatin seems to point out an 
interesting field of inquiry, which I propose to follow. 

W. A. Douglas Rudge. 

Woodbridge School, Suffolk. 


The Problem of “Shadow-bands.” 

Subsequently to the Algiers eclipse of 1900, it occurred 
to me that the “ shadow-bands ” visible at times of total 
solar eclipse might be merely another aspect of the “ boil- 
ing ” distortions of the sun’s limb inseparable from daily 
observations. The last few years have therefore been 
employed by me in studying the characteristics of “ boil- 
ing ” with the view of making a direct comparison of 
evidences at the first opportunity. This opportunity 
presented itself in the recent total solar eclipse observed 
by me at Cds Catald, in Mallorca, on August 30 last. 

Employing “ Carrington’s method ” of projecting the 
sun’s image with a small telescope, the first observation 
made at about 10 a.m. recorded the existence of two dis- 
tinct layers of cloud, the lower one travelling N.E. by 
S.W., and the upper one W.S.W. by E.S.E., giving con- 
fused and erratic “ boiling.” Further observations revealed 
an increased prevalence of the N.E. cloud system, but the 
drift from W.S.W. was slill in evidence. At n.35, how- 
ever, it transpired that the W.S.W. system alone pre- 
vailed, and all trace of the drift from N.E. had abated. 
Continuing the observation without any rela.xation through- 
out the phase of partial eclipse until within a few minutes 
of totality, I was able to ascertain that the “boiling” 
movements along the advancing limb of the moon were 
throughout absolutely in agrcfunent in every particular 
with the movements of distortion affecting the still un- 
covered limb of the sun. Observation.? by projection were 
abandoned at ih. i8-om. for the purpose of securing a 
naked-eye view of “shadow-bands.” A very successful 
view of those was secured. Their direction of flight deter- 
mined on the spot, and afterwards corrected by Dr. Hunter, 
of Edinburgh, by the compass, proved to be, W.S.W. by 
E.S.E. It is noteworthy that at Palma, where the eclipse 
conditions were marred throughout by the cloud bank that 
had threatened to overwhelm us at Cds Catald (only four 
miles S.W. of Palma), the “ shadow-bands ” were observed 
to take a direction N. 30° E. by S. 45° W. 

Catharine O. Stevens. 

Brad field, Berks, October 20. 


Rhymes on the Value of v. 
Now I know a spell unfailing, 
3141.'? 9 

An artful chai'm, for tasks availing, 
36 5 3 5 8 

Intricate results entailing. — 

9 7 9 

Not in too exacting mood, 

323 8 4 

(Poetry is pretty good), 

6 26” 4 

Try the talisman. — Let be 
3 3 8 32 

Adverse ingenuity I 

7 9 
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EXPERIMENTS ON VARIATION^ OF LEPI- 
D OPT ERA BY ENVIRONMENT. 

A n important addition to the numerous papers of 
recent years recording experinients as to the 
in^tuonce upon the forms of living beings of their 
environment has lately been published/^ In thi^i 
paper the inquiry is concerned only or chiefly with 
varieties in the ” pigmentation of Lepidoptera. The 
author enumerates as among the agents to which 
'‘change in this pigmentation is to be ascribed “ 
tensity of light, temperature, nutrition,^ humidity, 
dr3mess, electricity, and other meteorological pheno- 
mena/* His references to the 
literature on these subjects are 
very useful. The suggestion that 
^mechanical movement, jarring, of 
pupae, might cause effects analo- 
„gous to those of temperature is 
mentioned, but this has long since 
been abandoned. M. Pictet divides 
the variation of pigmentation into 
two opposite types, the one 
“albinism,” by which red can 
pass into yellow and even into 
white, the other “ melanism,” by 
which red passes into brown and, 
as an extreme, into black ; and 
this classification is kept in view 
all through the description of his 
experiments and their results. 

So is a theory which he puts for- 
ward, though with diffidence, that 
caterpillars in general were 
•originally adapted to live only on 
certain special plants or trees, and 
afterwards, owing to finding them^ 
selves, as the result of migration 
or otherwise, where these were 
not to be had, adapted themselves 
to many other kinds, so as to be- 
come more or less polyphagous, 
still, however, in nature attaching 
themselves by preference to special 
food plants, called in this paper 
their normal or ancestral ones. 

M. Pictet’s treatment of this 
subject can be best illustrated 
hy an extract : — Lasiocampa 
quercus, known from the time of 
Linnaeus as feeding almost ex- 
clusively ori the oak, as indeed 
its name indicates, and the leaves 
■of some trees and hedge shrubs, 
is now found frequently on ivy, 

^ipoplar,’ sallow, birch, heath and 
arbutus.” He does not always 
say what the normal food plant is, 
as in the case of Phalera huce- 
phala, of which he states that it 
absolutely refuses to eat any but 
its normal food. In England it is found bn lime* 
elm, willow, and many other forest trees at least as 
freely as on oak, and there is a record of a company 
found on laurel. Oak is given as the normal food 
hirtanus (found in England on ,a gifeat 
y:^iei:y. pf forest trees), gooseberry and spindle tree 
ySt^ymus europaeus) as those of Abraxas giossur 
this species is found in ahuti- 
blackthorn, &c., and it has of late 
: : itself to the Euonymus japonicuSf an 

■ IiAflu^ce, id<i rAUmentatibti et de sur la Variation des 

i . By Airuold Pictet- {^Mitmires de taSociiti de Physipte et 

Gendi/e, vol- xxxv., fascicule i, June, 


evergreen which became widely distributed in^ Kprope 
during the last century. staU^d, left 


uncertain in some cases what JVh Piel(‘l considers the 
normal food plants to be, that creaU^s little or no 
difllcLiIty in appreciating most, of his (experiments, as 
tht' kinds of food plants wliiidt in lhes<‘ ‘(‘X])ennients 
were substituted for the foods \V(il known to lie. usual 
were so dlfl'enMil: that they mny certainly b('- chs- 
tinguisluKl as abnormal ; for t'xainple, whim wa tuU (>r 
laurel or low plants .sut'h as sain loin (Onahrychts 
sativa), dandelion, bitiu'e, or salad bnrnid {Polcftuin 
sanguisorha) are substituK'd for any of the ordinary 
forest trees. 



vSbs'':’; 


, ras. i »nd i—Octerm disMr, typical form ? and J ;,a-4. 6-13, 17. tS, fed on w»'nat ; u lUjfUA ^ 
' ' dandelion plattt< 5 ; ao and ax, fed on onobrychis ; aa, fed on poteni^m plant*. 


on mespilus ; X5, fed on c 


sUon plants ; 

Among the principal conclusions arrived at by M. 
Pictet are the following: — (i) Change of ancestral 
food plant is often a factor of variability. (2) in 
general, a food difffcult to absorb and digest prevents 
the larva from developing within its^ usual 
and this longer larval period Is associated with the 
shortening of the pupal period, and consequently with 
insufficient pigmentation. (3) Normal ^5 

insufficient quantity has the sajne effects, (4) topa 
easy to take in (ingdrer) and rich in , nutritious 
elements accelerates the larval development, and thus 
reacts on the duration of the pupal period, yv'hiph, 
being thus lengthened, a more intense pigmentatiqn, 
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ensues. ... (8) The variations produced by food in- 
crease in intensity with each generation, and even 
arrive at such a point as to persist to a degree, by 
heredity, in the next generation brought up on normal 
food; when, in successive generations, the food plant 
is different, each kind of food plant impresses its 
characteristic effects on the imago. (9) After some 
generations on the abnormal food the insect becomes 
accustomed to it, and this brings about a return to 
the primitive type— rsometimes, indeed, passes beyond 
it in the opposite direction. 

The experiments which led to these conclusions 
extended over five years, from 1900 to 1904, and were 
tried on 21 different species and about 4695 in- 
dividuals. The paper is illustrated by five plates con- 
taining ^ighty-one photographic figures, which are 
excellent, but uncoloured, so that they have not the 
advantage of showing the distinctive colour effects 
which enter into the verbal description of the results 
obtained. The course of experiment can only be briefly 
indicated here, having due regard to the exigencies of 
space, but I may select for reference some of M. 
Pictet’s chief experiments on what was their principal 
subject, Ocneria dispar; on this species there were 
twenty-nine experiments upon 1568 individuals. In 
many of those tried on this and other species the 
differences from the normal, so far as they are shown 
by the plates, are not very distinguishable from those 
deficiencies in intensity and definiteness of marking 
and the dwarfing of size that one is accustomed to 
find when larvae are bred on food that is insufficient 
or unsuitable, to put it in a popular form, are “half 
st^ed.” It is right, however, to say that M. Pictet 
considers, as^ afterwards mentioned, that in those 
examples which he has selected for illustration as 
exhibiting the effects of abnormal food plants, walnut, 
onobrychis, &c,, they are distinguishable from each 
other to such an extent that where larvae have been 
fed for ^ three successive generations on walnut, 
onobrychis, and oak respectively, the special influences 
of all three food. plants can be seen. 

In six experiments with O. dispar, walnut was 
given for one or more generations; in all these 
cases the wing expansion was considerably .smaller 
than normal, in some cases not more than 
three-quarters or two-thirds of it. Where 0 . saliva, 
dandelion or P. sanguisorba was given the 
imagines were considerably larger than normal, 
but when in one or more, of the succeeding 
prenerations walnut was substituted the size was 
iihmediately reduced, much as in the other six experi- 
ments- Mespilus germanicus, horse chestnut, white 
poplar, and sallow had effects very similar to those 
of walnut. In experiment (4), where oak in the 
second generation succeeded walnut in the first, there 
was a slight return towards the type, but when in 
the third generation walnut was again given, the 
failure in intensity of naarkings reached its minimum, 
there being scarcely a trace of colour; when, how- 
ever , in the fourth generation oak was again given, 
there was a nearer return towards the type than the 
second generation showed. In other cases the 

albinistic ” influence of the walnut persisted in a 
very marked degree after two later generations fed 
on oak or on O. sativa* In such cases, also, where 
other food plants of the three different classes 
(“ albinising,” “normal,” and “ melanising ”) had 
been given in succession, M. Pictet considers that the 
special pigmentation effects of each of the three kinds 
of food plant are shown by the imagines of the latest 
generation. These are for walnut, S , pale yellow 
colour, two central lines partly obliterated, other 
markings less intense; 9, wings slightly transparent, 
few markings on upper wings, more on lowet; second 
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generation, d', wings whitish, marginal band on all 
partly obliterated, transverse lines little visible; 
9, wings transparent, the V mark and the marginal 
dots alone appearing; for <9. sativa, c?, wings brown, 
zigzag, lines little noticeable, marginal band very 
dark, abdominal hairs greyish; 9, on upper wing’s 
white zigzag lines strongly marked; for dandelion, 
(S, very similar, only the lower wings of uniform 
dark colour. 

M. Pictet arrives at the general conclusion that the 
“ albinising ” variations are caused by the larvai 
having been fed on leaves presenting obstacles to 
nutrition, such as hard cuticle or felted underside, as 
in white poplar, and that, on the other hand, the 
“ melanising ” variations are cau.sed by food present- 
ing no such obstacles ; thus the young leaves of laurel 
are not “ melanising ” as the old leaves are. So far^ 
as I am aware, M. Pictet’s conclusion that a differ- 
ence of food plant in one generation can cause a 
difference of facies in the imago, and one that per.sist 5 
for several generations, is not in accordance with 
views hitherto prevailing; its bearing on the question 
whether a quality thus acquired can originate a new 
permanent variety or species is, however, at least 
materially affected by M. Pictet’s other position, that 
where several generations have been brought up on 
the abnormal food so as to become accustomed to it, 
they revert towards the original form, so that there 
would appear to be only a temporary disturbance in 
the colouring of the species. 

All M. Pictet’s figures of O, dispar are reproduced 
as illustrative of this notice ; those numbered 13 
(walnut, oak, onobrychis), 14, and 16 (onobrychis, 
mespilus) are relied on by him as showing indications 
of each of the different food plants supplied to them 
and their ancestors, that numbered 10 (walnut, oak, 
walnut, walnut) as showing reversion towards the 
original normal form when the larvoe have for several 
generations been confined to abnormnl food. 

With respect to M. Pictet’s position that an inverse 
rate of development in the pupa is caused by lengthen- 
ing or shortening the duration of the larval ” dia- 
pause ” or period of repose, his e.xpcrlments favour 
that view ; but it will hardly be accepted as of general 
application without further experiments. 

There is a section on the influence of food on 
the colour of the larvae in which M. Pictet states 
that such an influence is exerted, with observ- 
ations tending to .show that in some cases there 
is a relation between the colour thus induced in 
the larva and the colouring of the imago. There 
are also experiments from which he draws the 
conclusion that the kind of food influences the 
secondary sexual characters of the larvae which are so 
marked in 0. antiqua, 8 zc, ; this does not, of course, 
mean that it changes the sex as has been asserted ; * 
on that he makes the just obseiwation that it is not 
sufficient to count the respective numbers of males 
and females among the perfect insects obtained, but 
account ought also to be taken of those that die, 
usually in large numbers, and the male sex may be 
much more capable than the female of .supporting 
the “ tribulations of life,” among which, one may 
add, must certainly be included scientific experiments 
on their food. 

The second part of M. Pictet’s paper is devoted to 
the influence of humidity. Excessive moisture applied 
to young larvae is largely fatal, but seems to have no 
effect on the perfect insects which survive, beyond 
slightly reducing their size. Older larvae, Le, (usually) 
for the period of eight or ten days before pupation, 
resist it perfectly, but give “aberrations,” some of 
which are figured, such as are met with here and 
there in nature. 
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•The paper is a valuable contribution of facts to the 
solution of questions of much interest, and M. Pictet’s 
conclusions as to the causes of the results he describes 
are well worthy of the consideration that they will 
doubtless receive. It is to be presumed that he took 
all proper means to isolate the influences he applied 
frefin other influences, but his arguments would 
perhaps have gained in force if he had stated in detail 
what steps he had taken to ensure this isolation. For 
example, in his experiments on the colouring assumed 
hy larvae, though he is acquainted with the experi- 
liients of Prof. Poulton and others, showing the un- 
doubted effect of a few coloured surroundings on the 
colouring of the larvae of many species, it docs not 
appear w’hat precautions were taken to exclude the 
operation of such surroundings; nor in the* experi- 
ments on^ the duration of the pupal stage when the 
^larval ‘‘ diapause ” was shortened, or in the humidity 
experiments, does it appear that the temperatures 
during all the time of the pupal stage were noted; 
it is known that a very moderate difference in 
temperature will make a difference of many days in 
the duration of this period. One may venture to 
-suggest, also, that in the continuation which it is 
hoped M. Pictet will make of his valuable experi- 
ments he will give as far as possible the whole 
number of the insects in the broods at their commence- 
ments and the whole number of perfect insects reared 
--in the great majority of cases only percentages are 
given; also that he will state whether the whole 
or nearly the whole of those reared were similar in 
appearance to those figured, and whether there was 
any considerable proportion substantially different. 

There appears to be one error to which, as it has 
not the character of a mere slip, and therefore has a 
bearing on the arguments used, it is necessary to 
direct attention. The larvse of the first generation of 
the year of F. uriicae are at p. 94 mentioned as 
coming from butterflies which “have probably passed 
the winter in the chrysalis stage,” and at p. 8i 
“ certain Vanessas ” are spoken of as being able to 
pass the winter in the egg, chrysalis, or wdnter stage. 
Surely F. urticae hibernates only as an imago, 
\vherever there is a real winter, as is the habit of the 
Vanessas generally. Again, fifteen to twenty days is 
stated as the usual period of the , larval life of 
Argynnis paphia; in England this hibernates as a 
very young larva, and feeds up, very quickly it is 
true, during April, Ma)’’, and June, appearing as an 
imago in July or early August, and this is its usual 
habit on the continent of Europe. 

F. Merrifield. 


CHEMISTRY IN THE SERVICE OF THE 

STATE.^ 

T N the year 1840, the Legislature made an interest- 
^ ing fiscal experiment. It repealed all previous 
enactments against the adulteration of tobacco, and 
permitted any ingredients, “ except the leaves of 
trees, herbs, and plants,” to be added to that article 
in the course of its preparation. The result was that 
tobacco speedily became grossly adulterated; in two 
years the consumption had decreased by more than 
a million pounds; and, since tobacco is a heavily 
taxed commodity, the Exchequer suffered severely. 
So serious a loss had to be promptly stopped; hence 
in 1842 the prohibition of adulteration was re-enacted. 
To help in making the prohibition effective, the Com- 
missioners’ of Inland Rpenue fitted up a small labor- 
atory, the staff of which, consisting for some time 

1 Report of the Frlncipul Chemist upon the Work nf the Government 
laboratory for the Year ending March 3T, 1903." Official Publication, 
Cd. 2sgi. Price 3<f, " 
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of one person only, was occupied solely in di^lecting 
fraudulent additions lo tobacco. 

Such was the modest origin of th(^ child’ brai'ich 
of the institution which now undertaki^s m^arly all 
the analytical and consultalive chemical work r(‘qliired 
by the various Ciovermnent depart mmits. AnolluM* 
branch, the Customs Laboratory, may be said to owe 
its inception childly to iho. Sale of Food and Drugs 
Act, 1875, which laid upon th(^ Board of Customs 
the duty' of supervising the quality of imported tea. 
The two branches were affiliated in 1804 under onct 
head. 

How considerable the business of the laboratory 
has now become may be gathered from the recently 
issued report of the principal chemist, describing thii 
work of the department during the last llnancial year. 
From this it appears that the number of samjih^s 
anatysed in that period was no less than 138,508. 
Of these, 49,751 wore examined in the Customs 
branch, and the remainder, 88,757, in the main 
laboratory at Clement’s Inn Passag<‘. 

What, however, more particularly strikes one is 
the wide range of interests, both of the State and of 
the individual, which are touched at one point or 
another by the chemical activities of the department. 
We extract from thi^ report a few notes which may 
serve to illustrate this, and to indicate the natures of 
the questions dealt with. 

Dealing first with the Customs, the. ultimate aim 
of the various analyses is, of course, to facilitate the 
just assessments of Customs dues. This, however, 
involves the testing of many articles which arc not 
themselves dutiable. For instance, genuine cider is 
free of duty. A temptation is thus offered to an un- 
scrupulous wine importer, since by labelling his wine 
as “ cider ” he may, if undetected, get it passed into 
the country w'ithout payment. As a matter of fact, 
out of 154’ samples examined during the past year, 
10 represented importations of so-called “cider” 
which was found to be chargeable as win<‘, and 
another had to pay duty as a spirit pn'paration. 
Again, crude mcffhyl alcohol is admitt(‘d but if 
purified so as to be potable must pay the sfiirit duly. 
In 31 cases out of 256 thi‘. substance was, in fact, so 
pure that the full Jilcohol raUi was Ic^vit'd. 

As compared witli the previous year, there has b(‘(m 
a notable decrease in ihci number of certain be<‘r, 
wine, and liqueur samples; this is attributed to 
diminished consumption of alcoholic bcverag(\s. On 
the other hand, saniples of tea show a considerabk? 
increase — from 2345 3260— in spite of an augmenU'd 
tea-duty. For various reasons, 3x6 of these spi^ci- 
mens of tea were objected to, and' 7 were condemn<fd 
as unfit for human food. 

^ Among other items of interest, wo note that facili- 
ties are given by the Customs authorities for the 
utilising of waste tobacco in the preparation of sheep 
dips and similar articles. It appears that nicotine 
is supplanting arsenic as the active principle in such 
products. 

The very high duty on saccharin — 20.9. per pound--- 
involves, the principal chemist remarks, a careful 
outlook for this substance in the most unlikely placets. 
617 samples of articles which might have been vehicles 
for its fraudulent introduction were tested, and 55 of 
the number wore charged the duty as being either 
saccharin or substances of like nature and use. 

In the^ laboratory at Clement’s Inn Passage, the 
business is classed as (i) Revenue work; (2) work for 
other Government departments; and (3) the analysis 
of samples referred by magistrates to the Government 
chemists in disputed cases under the Sale of Food and 
Drugs Acts. The examinations of excisable atticles 
are devised to secure the revenue accruing from beer, 
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spirits, and tobacco. For instance, beer-duty is 
charged according to the specific gravity of the 
brewer’s wort before fermentation, and this gravity 
is declared ” by the brewer himself. To test the 
accuracy of such" declarations, 6370 samples of wort 
in various stages of fermentation were analysed, with 
the result that the amount of duty was increased in 
more than 10 per cent, of the cases. Again, on beer 
which is exported, drawback ” corresponding to the 
original duty can be claimed : to check the claims, 
samples of "the beer are analysed; and during the 
year 2789 barrels were found to be not entitled to 
the drawback claimed. 813 samples of beer out of 
65S9 taken from publicans were shown by analysis 
to have, been illegally diluted with water. Of so- 
called temperance ” drinks, about one-third of the 
whole number examined, loii, contained alcohol in 
excess of the legal limit, the highest quantity being 
about as much as in ordinary light beer. Forty-four 
specimens of beer and brewing materials were found 
to contain arsenic in objectionable amount. 

As regards spirits, it is noted that the exportation 
of medicinal tinctures, flavouring essences, and per- 
fumes is increasing. So, too, is the use of denatured 
alcohol for industrial purposes, and of pure duty-free 
spirit issued to medical and other science schools. 

Tobacco is examined chiefly to prevent an excessive 
admixture of water or oil; penalties were imposed in 
87 cases of this kind during the past year, and also 
in other instances where glycerin and liquorice were 
unlawfully present. 

Legal proceedings are necessarily a feature of the 
chemical ^ control over dutiable articles. Penalties 
5072 L were imposed during the year in 
respect of offences proof of which depended upon the 
analytical evidence. 

Much work, of very varied scope, is carried out for 
the Admiralty, the Boards of Trade and Agriculture, 
India Office, Post Office, War Office, and other State 
departments. Imported dairy produce, for instance, 
is analysed for the Board of Agriculture in order to 
check the importation of adulterated foodstuffs; 2468 
such articles were examined in the year, of which 
2110 were butter and ^0$ milk and cream. Boron 
preservatives and artificial colouring-matter arc found 
to be common additions to tho butter. Hie use of 
the preserv’ative is increasing; but, as the principal 
chemist points out, there is a difficulty in restricting 
the admixture so long as a legal limit has .not been 
fixed. ^ In two other respects it would seem that the 
law might well be amended. Butter, about the purity 
of \^’hich there were grave doubts, and cheese con- 
taining merely nominal amounts of fat, had, in the 
absence of legal limits,” to be admitted into the 
country without objection; this seems hardly fair, 
either to the home farmer or to the consumer. 

In connection with the testing of filters, a useful 
note of warning is p*iven to the makers of these 
articles. The actual filtering material may be quite 
satisfactory, but as regards giving a sterile filtrate 
the whole apparatus is sometimes rendered usele.ss 
by leakage of unfiltered water through faulty fittings. 

For the Home Office an interesting series of lead- 
glaze samples was examined during the yean It 
may be remembered that cases of lead poisoning in 
the pottery industry had a few years ago become so 
numerous as almost to constitute a public scandal. 
Profs. Thorpe and Oliver, who were commissioned by 
the Home Secretary to investigate the matter, re- 
commended, among other remedial measures, the 
substitution of lead silicates for the white lead then 
in general use as a glazing substance, on the ground 
that ^the silicate, properly compounded, would be 
almost insoluble in the acids of the gastric juice, and 
therefore far less poisonous than the easily soluble 
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white lead. Ba.sed on this recomnu‘ndation, a re.gw- 
lalion was framed by the Home Office; it was, how- 
ever, thought by tho potters to be too stringent, and 
eventually the point was submitted to arbitration, 
Lord James of Hereford being umpire. His award 
was in the nature of a compromise giving the nianu- 
facturers greater freedom than under the origitial 
proposal. The conditions are set forth in the report, 
together with the results of the analyses of samples 
of glaze showing how nearly the manufacturers, in 
the first year’s working of the new rules, have been 
able to keep their glazes within the specified limits,’* 
On the whole, the results are fairly satisfactory. 
Thus thirty samples were represented as “leadless,” 
and all but four did, in fact, conform to the regulation. 

The India Office requires the analysis of a great 
variety of articles, which are examined in order to 
ensure that goods supplied by contractors are actually 
what they purport to be. Metals and alloys, cements, 
chemicals, disinfectants, drugs, food preparationSf» 
oils, paints, and surgierd dressings were among the 
supplies sent for analysis during the year; but how 
far they proved to be satisfactory is not stated. 

In cases which arise under the Sale of Food and 
Drugs Acts there may be a conflict of testimony, and 
the magistrate may wish to have before him inde- 
pendent evidence upon the chemical aspects of the 
question. In such matters the Government Labor- 
atory acts as amicus curiae, and examines a .saniph^ 
of the article in dispute which has been specially 
reserved for that purpose. Further, whether the 
magistrate wants it or not, either of the litigants can 
claim to have this reserved sample forwarded for 
analysis. This is an excellent provision, securing as 
it does a careful examination of the disputed points 
by chemists unconnected with either prosecution or 
defence, and detached from any local influences which 
might, however wrongly, have been alleged or sus- 
pected by an accused person to have been used against 
him. During the past year this provision has been 
taken advantage of in 109 instances. The net result 
of the references was to .support the allegation brought 
against the article in the great majority of cases, viz, 
in 03 out of 105. 

lire report bristles with matters of interest similar 
to the foregoing. It is the record of a useful year’s 
work. 


ON THE ORIGIN OF EOLITHS. 

T he more detailed paper by M, Marccllin Boule^ 
on the subject of the origin of eoliths (see 
Nature, August 31, p. 438)® has now appeared in 
TAnthropologie (Tome xvi., p. 257), and was briefly 
noticed in Nature of September 28 (p. 538). The 
paper is too long for us, with the existing pressure • 
upon our space, to give a full translation of it, but 
the following are the principal new features in the 
extended essay. The velocity of the circumference of 
the wheels in the d^layeiirs, or vats, is stated to be 
about 13 feet per second, the same as the speed of the 
Rhone "in times of flood. It will therefore bo seen 
that the.se mixing vats are of an entirely different 
character from ordinary pug-mills, and that tho 
motion of the water in them may be properly de- 
scribed as torrential. ‘The author attaches no import- 
ance to the fact that some of the blows to the flints 
arc given by the iron teeth of the suspended harrows, 
and states that most of the flints arc reduced to the 
condition of rolled pebbles, identical with those to b(^ 
found in all flint gravels, but that there are numerous 
examples of retouches, or secondary working. In 
illustration of this he gives photographic figures of 
eleven different specimens by which he contends tl>at 
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tlie analogy of these flints from the cement manu- 
factory near Mantes with the so-called eoliths from 
Tertiary beds is substantiated, and he regards it as 
undeniable that these Mantes eoliths have been pro- 
duced, and are being continually produced, apart from 
the^intention of any human being. 

In conclusion, he directs attention to the importance 
of migration both in history and in the development 
of all fossil groups. Nothing, he says, proves that 
the evolution of the human species or genus took 
j;)lace in one particular spot. It is very possible that 
man appeared suddenly in this part of the world at 
the beginning of the Quaternary period, at the same 
time as the mammalian fauna of which he forms part, 
and which is very different from the last fauna of 
Pliocene times. As a palaeontologist, he believes 
^firmly in the existence of Tertiary man, traces of 
Avhom, he doubts not, wdll eventually be found in 
some part of the world; but for these to be indis- 
putable, they must possess a very different value from 
that of the eoliths. 

In addition to M. Boule’s memoir, an important 
article has appeared in the Archiv fur Anthropologic 
(Neue Folge, vol. iv., p. 75), Zur Eolithenfrage. ” 
It is from the pen of Dr. Hugo Obermaier, of Paris, 
who has also visited the cement works near Mantes, 
and entertains views upon the subject almost identical 
with those of M. Boule. He begins with a historical 
sketch of the discoveries of eoliths in beds from the 
Oligocene downwards to the Quaternary, and then 
proceeds to describe and discuss the modern products 
of the ddlayeurs, of one of which he gives a section. 
The paper is illustrated by eight plates, six of which 
are photographic. The first gives eight specimens of 
reputed eoliths from Miocene beds at Duan, near 
Brou (Eure et Loire), The other five are devoted to 
examples from Mantes, not a few of which present 
the ** hollow-scraper ’’ notches so often seen on 
eoliths. The remaining two plates contain reproduc- 
tions of wood-cut figures of eoliths from various locali- 
ties, so as to afford means of comparison between the 
old and the new. 

He directs attention to an admission of M. Rutot 
that the eolithic industry is confined to localities whore 
two conditions exist, "the one that there was an 
abundance of the raw material flint, and the other 
that there \vas a stream of water in the neighbour- 
hood, conditions which, in a modiflod form, exist at 
Mantes. 

Want of space precludes a longer notice of this 
interesting article. We may, however, quote Df. 
Obermaier ’s words in a letter to the editor of the 
Archil} fur Anihropologie (Neue Folge Corr. Blatt., 
July, 1905, p. 50) : — We have now an experimental 
proof that eoliths can be formed in a purely 
. mechanical manner. ’ ’ 


NOTES. 

As already announced, the inaugural meeting of the 
British Science Guild will be held on Monday next, 
October 30, at the Mansion House, at 4.15 p,m. The 
Lord Mayor will preside, and will be supported, among 
others, by the Lord Bishop of Ripon, Lord Strathcona and 
Mount Royal, the Right Hon. R. B. Haldane, K.C., M.P., 
Admiral Sir Cyprian Bridge, G.C.B., General Sir Frederick 
Maurice, K.C.B., Sir John Wolfe-Barry, K.C.B., F.R.S., 
Sir William Ramsay, K.C.B., F.R.S., Mr. C. W. Macara, 
• and Sir Norman Lockyer, K.C.B., F.R.S. 

A MEETING of the general committee of the British 
Association will be held in the rooms of the Linneah 
Society, Burlington House, on Tuesday next, October 31, 
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at 3 p.m., for the purpo.se of appointing offleers for tho 
meeting of the association to be hold at York next year, 
and of dexiding upon tho place of meeting in 1007. 

The Paris correspondent of tho Tiwes states that M. 
GerauU-Richard proposf‘s to ask tho h'roneh Parliani<‘nt to 
vote a credit of 100,000 francs (4000/.) for ihi> invt'sligation 
of the best means of combating tubenailosis. Minister 

of Education, M. Bienvonu-Martin, has promised th(^ .sup- 
port of the Government. 

The death is announced of Prof. DeWitt Bristol Brace', 
head of the department of physi(\s in the Univiirsity of 
Nebraska, and one of the leading physicists of the United 
States. He was in his forty-sisvc.nth year, and had just 
entered upon his nineteenth yiiar of h'aching in th<‘ Uni- 
versity of Nebraska. 

An international exhibition in connc'idion with ceramic 
industries, and with the manufacture of glass and crystal, 
will be held in 1906 from Juiv* to O<'tol)f*r at th<^ Champs- 
Elys^es and the Cours-la-Reinc. Full information can be 
obtained from the clin^'tor-gencral of the exhibition, k) 
rue Sainl-Roch, Pari.s. 

We learn from the Pharmaceutical Journal that the 
Ileriot trust governors have decided to establish ,a labor- 
atory at the Hcriot Watt College, Edinburgh, for the study 
of bacteriology in its relation to various industries. The 
laboratory has been fitted with the boN. epp! lances, and 
the services of Dr. Westergaard have -been retained to 
supervise it. The laboratory was formally opened by a 
lecture by Prof. Hansen on October x8. 

A STRONG earthquake shock was felt in Constantinople, 
on October 22 at 5.55 a.m. The di.sturhance.s, which lasted 
several seconds, appear(‘d to travel from the north-east 
towards the south-west, and were accompanied by a 
rumbling noi.se. Earthquake .shocks were felt at 2 p.m. on 
tho same day at Batum, and between 2 p.m. and «; p.m. 
at Kutais. An undulating tremor lasting forty seconds 
was also experienced at Sukhum-Kaleh. 

A coNFRUKNcrs pC df'legate.s from tlv' corresponding 
.societie.s affiliated to the British Assoclalion will bo held 
in the rooms of the: Linnean Society on Monday and 
Tuesday, October 30 and 31, under the presidency of Dr, 
A. Smith Woodward, F.U.S. Among th(^ subjects to be 
discussed are “The Pi'e.servation of Nativii Plants,” to bn 
introduced by Prof. G. S. Boulger, and The I.iaw of 
Treasure Trove,” which will be introduced ‘ by Dr. W. 
Martin. The delegates will visit the museum of the Royal 
College of Surgeons, and will dine on Monday evening as 
guests of tho Royal Societies Club. 

A Reuter message states that the Berlin Meteorological, 
Observatory, which the Emperor recently opened; in the 
presence of the Prince of Monaco, is fitted with all the 
latest appliances for meteorological research. The Emperor 
attaches great importance to the use of balloons in meteor- 
ology, so that an extensive balloon hall has been included 
in the building plan of the new observatory at Lindenberg, 
near Berlin. On the highest point of the plateau on which 
the observatory stands is a shed which can be turned to 
any point of the compass, and contains a cable drum driven 
by a small electric motor for hauling in kites, which are to 
be extensively used for meteorological purposes. Electrid , 
seargh-lights have also been installed for night observation. , 
Another interesting feature of the new institute is kite ,, 
factory, where large kites, fitted with self-registering : 

meats, are made,. The institute has its own establishmenii' 
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where balloons can be filled, and it is the present intention 
of the directors to make observations with balloons every 
first Thursday in the month. 

Dr. BAti-iori Endre, writing from Kirdlyfalva, Hungary, 
informs us that the Bolyai international prize will be pre- 
sented next December, for the first time, by the Hungarian 
^ Academy of Sciences. The prize is ten thousand crowns, 
and will be awarded every five years, in memory of John 
Bdlyai, the celebrated Hungarian mathematician, to the 
writer of the best mathematical work in the same period 
of years. The committee concerned with the award of the 
prize met on October ii in Budapest. The members of 
the committee are: — Prof. G. Darboux, Paris; Prof. F. 
Klein, Gottingen ; Prof. G, Konig, Budapest ; and Prof. 
G. Rados, Budapest. The names of two mathematicians 
were considered, viz. Prof. H. Poincar^ and Prof. D. 
Hilbert, The committee awarded the prize to Poincar 4 , 
and at the same time expressed its acknowledgment and 
admiration of Prof. Hilbert’s works. Profs, Darboux and 
Klein gave leclui'es in Budapest on the teaching of mathe- 
matics. 

The inaugural address of the Manchester Literary and 
Philosophical Society was delivered, on October 17, by 
Sir William H. Bailey, the president of the society. The 
address took the form of an interesting historical account 
of the society since its foundation in 1781, and included 
appreciative references to the work of many distinguished 
members whose names are to be found in early volumes 
of memoirs. The founders were the chief scientific men 
of Manchester. , Among the honorary members were 
Erasmus Darwin, Dr. Franklin, I^avoisier, Dr. Priestley, 
William Roscoe, of Liverpool, the poet and grandfather 
of Sir Henry Roscoe, Doming Ramsbottom, Josiah 
Wedgwood, and others. The chief tools of the workshops 
of the world, not only those where steam engines, loco- 
motives, and steamships are built, but also of the textile 
factories of the world, were invented in Manchester or 
within thirty miles of it. The records of the society con- 
tain the names of many of these inventors who were 
members, for the men of Lancashire wore the fii’st to use 
steam power for spinning and weaving, and for punching, 
cutting, and shaping metal, Pi'ominent among the inventors 
was that genius Richard Roberts, who was always in the 
front rank in advocating technical education. His chief 
inventions were the slide lathe, planing machine, and self- 
acting mule for spinning cotton. Then there was Nasmyth, 
the inventor of the steam-hammer, Sir William Fairbairn 
and Sir Joseph Whitworth. Finally, Sir William Bailey 
referred to the great work of the illustrious members Dr. 
Dalton and Dr. Joule, whose effigies in marble are in the 
entrance to the Manchester Town Hall. 

Plans have been formulated by Mr. Einar Mikkelscn, 
a young Dane, for an expedition to the Arctic regions, the 
objective being that part of the Polar Ocean which lies 
immediately to the west of the Pai'ry Archipelago, north 
of Canada. Interviewed by a representative of the Morn- 
Post, Mr. Mikkelsen gave an outline of his programme. 
He will be joined by Mr. LeffingwcU, a young American 
geologist, and Mr. Ditlevsen, a naturalist, who, like Mr. 
Mikkelsen, accompanied Lieut. Amdrup to the east Green- 
land coast in 1900. It is proposed to start from Cartada 
in the spring of 1906. Early in May the party hopes to 
reach the upper waters of the* Athabasca River, by way 
of Edmonton, and to follow that stream, and the 'felave 
and Mackenzie Rivers, down to the northern ebast of the 
Dominion, It will be some time in July before the mouth 
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of the Mackenzie River is reached. At the end oi August 
a whaler, which will have berm brought north especially 
for the use of the expedition, will be joined by the party. 
Geological and zoological investigations and study of the 
native Eskimo will occupy the time of waiting. At 
Cape Kellet it is hoped that winter quarters will be es^ah- 
lish(‘d. The winter is to be occupied with scientific invi'sti- 
gations- The plan is that about th(^ end of Fc'bruary the 
party, three white men, two Eskimo, and the dogs, shall 
start out from Prince jXlbert Capo in a N.N.W. 
direction, that is, more or less parallel to the mainland* 
Ten days, it is calculated, should see an end of the bad 
ice, and then Mr. Ditlevsen is to return, leaving Messrs. 
Mikkelsen and LelTingwell to continue the journc;y alone. 
They hope to keep on in the same direction as far as 
latitude 76° N., in about 147° west longitude, treforc; turn 
ing south to reach the coast. * 

The Tottenham Urban District Council has issued ^ 
public appeal for subscriptions for the purpose of furnish- 
ing a museum and for the donation of objects of intfa'cst. 
An opportunity occurred during th(‘ pr<‘sent year for 
securing collection of minerals and oUkt geological spnei- 
niens for a nominal sum, and at the sami! time an oITcm' 
was nweived from Mr. H. 1 C. H. Smedliw to lend his 
museum collection to 'l\)tt(*nham and to give his scrvii'cs 
as honorary curator, 'i'he coumdl has accepted the offers. 
The cost of furnishing the mustuim is estimated at 250/. 
Any contributions in moni^y, or suitabhi objects for exhibi- 
tion, may be sent to the librarian at the Central Pubra* 
Library, High Road, TothMiham. 

The increas(‘d sale of synthetic indigo promises, a 
w’riter in the Journal of ihe Socirly of Arts states, to 
destroy the old and important Anglo-Indian Industry t>f 
indigo planting. Since 1S95-6 th<‘ valuta of the exports has 
fallen from 3,569,700/. to 55(),4oo/., and this is largely du<^ 
to synthetic indigo. Of the indigo imports of Japan last 
year fully three-fourths was tlm artificial ])roducl', ve‘g<‘l‘ahle 
indigo being increasingly unsalable. In the Unit(‘d Stales 
the synth(‘tic dye came on th(‘ inarkc‘t in i8<)S, and was held 
at 44 cents per pound, about the valuta of vegetabb^ indigo 
on the indigotin basis. Now the pri(^e is clown to 18 
cents, and at this figuni it is claimed to be much ch(tap(‘r 
than the lowest obtainahh* values in any vegotaldc^ indigf). 
The artificial dye has already secured nriarly 85 pen* (‘ent. 
of thc 5 world’s consumption, and tlu; j>rice of indigo has 
dropped about on<i-half. 'f(,)-clay Clennany imports only 
small quantities of natural indigo, while h(*r e.xports of 
synthetic indigo have increased enormously, and represented, 
last year a valiui of 25,000,000 marks. 

The study of the zoology of the Philippines is being 
energetically carried on by the Americans, one of the latest* 
contributions being the description of new Hynionoptera, 
by Mr. W. H. Ashmead, published in the Proceedings of 
the US* Nat. Museum (No. 1416). 

The Agricultural Society of Sapporo, Japan, is devoting 
its energicNs to th<i study of the inserts of the country ami 
the ■ mischief they inflict on agriculture, forestry, Ikr. 
In the first and second parts of the second volume (the 
first volume being at present apparently unpublished) (^f 
the society’s journal, of which we have been favoured 
with copies, all the papers except one arc, for instance, 
devoted to insects and their life-history. The groups dis- 
cussed include the Cercopidae, or lantern-flies, the fresh- 
water Hfemiptera, and the bark-boring beetles of the 
family Scolytidb. In the article referred to above, Mr. 
S. Hashimoto takes into con.sideration the composition of ' 
certain abnormal samples of milk. 
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il'HE papers in the Zciischrift fiir ‘luUscfischaftlichc 
Zaologic (vol. Ixxjc., part i.) include one by Mr. V. Wida- 
kowit'h on the structure and function of the so-callcd 
nidamr-ntal organs (that is to say, the glands which secrete 
the while and shell of the eggs) of the shark Scyllinm 
canixithi. In a second Mr. A. Rcichensperger describes 
the anatomy of the living West Indian crinoid Pcniacriiws 
decor us. A third, by Mr. O. C. Glaser, is devoted to 
certain features in the physiology of the American gastro- 
pod F asciolaria tuUpa, while in a fourth Messrs. Marshall 
snd DernehJ commence a dissertation on the embryology 
and anatomy of the hymenopterous insect PoUstes 
pain pcs. 

To the first part of the eightieth volume of the ZeiU 
schrift fiir wissenschaftUche Zoologie Dr. O. Grosser com- 
j^nunicates an interesting paper on the evidence that certain 
dermal structures or markings among vertebrates have a 
sggmontal origin. Among the features referred to are the 
transverse arrangement of the scaling on the under surface 
and sides of the body in lizards, and the transverse colour- 
bands on the bodies of the banded mongoose (Crossurchtis 
fasciatits)^ the tiger, and the zebras. In regard to the 
scaling of reptiles, the author admits that the transverse 
arrangement is very probably a secondary feature due to 
adaptation to the movements of the body, while he adds 
that the (ividence for the segmental origin of the trans- 
verse stripes in mammals is purely of a negative nature, 
and requires something much moy^ definite in its favour 
before it can be accepted. It may be added that if this 
segmental origin of colour stripes be accepted, ’, it at once 
cuts a\yay the ground from thpse who regard it as a 
special protective, adaptation. 

AVe have* received the first part of a work, to be com- 
pleted in six parts, price sixpence each, entitled “ I go 
a-walking through the Country Lanes.” No author’s 
name, appears on the title-page, but the text is stated to 
be compiled from the Rev. C. Johns’s ” British Birds and 
their Haunts.” Each part is to contain reproductions’ 
from photographs taken by Mr, Reid, of Wishaw, the 
incomparable e.xcellcnce of which needs no commendation 
on our part. The aim of the book is “ to outline a walk 
in the’ country, and to describe and picture the habits of 
the birds and the animals that arc. to be seen.” The 
photographs in some instances might have been made to 
convey , more information. On p. 13 we have, for instance, 
a charming picture of a flock of sheep coming out of -a 
field, to which the legend ” changing pastures ” is sub- 
scribed. It would surely have been just as casy to mention 
that these sheep, as shown by their white faces and long 
wool, are Leiccsters, or some nearly kindred breed. 

- The Selborne Society has issued an illustrated circular 
in which attention is directed to the objects coming within 
the purview of that body, and the privileges enjoyed by 
members. ” Birds in the Field and Garden ” is the title 
of an article in the October issue of Nature Notes, the 
official organ of the society, in which the nameless author, 
while admitting that a certain amount of damage is in- 
flicted on fruit and other produce, maintains that, on the 
whole, the visits of birds are advantageous alike to the 
gardener, the fruit-grower, and the farmer. In connection 
with this subject, it may be mentioned that we are 
acquainted with certain gardens where, owing to the 
damage done to the buds by bullfinches and other members 
of the finch tribe, the whole of the gooseberry and currant 
bushes have been enclosed in wire netting with a mesh 
*> small enough to prevent the entrance of birds. The ex- 
^ perjment has been carried on for two seasons with the 
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mo.sl satisractory results, and then' has Ix'en no ne('(Nsit> 
to take any special st<‘ps to fre(i tlic bushes from inso(‘ts. 
Here, then, is a probl».'ni for those who urge that binls 
are essential to the gardener. 

lx Biologischcs Cvulriilhlail for Octolxa* 1 Mr. W. IVf, 
Wheeler, of the American Museum of Natural History, 
and Father E. Wasniann discuss (lie disc()V(iry of “ tem- 
porary social parasitisfii ” among ants, and imlmdion^ 
to be. drawn tlu'iad'rom as to the origin of ” slav('ry ” 
among certain memlx^rs of (h(‘ group. Mr. Wh('<‘ler claims 
to have been the first to des(‘rib(^ this temporary parasitism 
in a Hullctm of the U.S. National Museum issm^d in 
October, 1904; but The corollaries from this discovauT and 
inferences in regard to the general origin of slavc'ry among 
ants were not published by him until the middh' of February 
of this year. In conclusion, the writer urge's that noiKj of 
the observations published by Father Wasniann during all 
the years he has been engagt'd in th(‘ .study of ants ” ar(‘ 
sufficient to accn'clit him with the independent discovery 
of temporary social parasitism as a general and regular 
phenomenon among certain Forniicidju.” In a n'jily to 
this article, Father Wasniann ven-y candidly admits that 
Mr. Whi'eler is fully entitled to the. credit of this discovery, 
although he apparently does not accept ci'rtain other idaims 
made by the American naturalist 

” Can fish hear? ” is a question discussed by Or. O. 
Kdrner in a special issue of the Heitriigc znr OhrenheiJ* 
kunde, published to commemorate the seventieth birthday 
of Prof. A. Lucae. The question is provisionally answered 
in the negative, and for the following reasons. It seems 
that many fishes are able to perceive rapid, cons(icutive 
vibrations communicated to water, but that such vibrations 
arc taken cognisance of by means of the so-called auditory 
organs is highly improbable. Thi.s is supporti'd by the 
fact that single loud (‘xplosions in water wore totally dis- 
regarded by fishes belonging to no less than five and twenty 
distinct species of fishes. Moreover, the circunistaiic(^ that 
the presence of the senses of sight tind touch is <‘asily 
demonstrable in fishes renders it proliahh^ that the same 
would be the case with hearing if it (‘xisted. I'inally, tlui 
fact that fishes, and appannilly also such isolatt'd ft>rms 
in other groups as Jin' dejif, alom* among vertebrates 
possess no organs comparalihi to the. (’ortischian nerve- 
terminations n'liders it prob.'ible that thes(i organs are 
alone capable of transmitting auditory vibrations, the 
hypothesis that such vibrations may be recciv(xl by the 
vestibular apparatus not benng at present substantiated. 

We have received part ii. of an illustrated catalogue of 
the ethnographical collection of the Sarawak Museum 
(Journal No. 43, April, Straits Branch, Royal Asiatic 
Society), by Mr. R. Shelford. This section deals only 
with the objects worn for dc'corativc purpo.ses by the 
natives of Borneo. "J'he question of the relationship 
between magic and personal ornamentation has not been 
lost sight of, but many inquiries have elicited little in- 
formation of importance. Kalabit youths when visiting 
new districts wear a necklace of decorative seeds as a 
charm against evil spirits, and Land-Dyak men w(‘ar a 
necklet of beads and c.anin<^s of leopard and bear ’ for a 
similar purpo.se ; the boad.s are frequently regarded as 
charms against specific diseases. The leglcts of ’ finely 
plaited fibre so commonly worn were at one time employed 
as currency; the Kayans say they feel quite naked. if they 
do not ' wear these leglots. The catalogue is very well 
done, and is illustrated by adequate plates. If the whole 
museum is treated in this way the catalogue will prove 
to be a very valuable record of the ethnography of Sarawak. 
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The Bulletin du Jardin imperial hotanique de St. Peters- j 
hoiirg, vol, V., part iii., contains a description of new ; 
iichens from Central Russia and Siberia, by IMr. A. Elenkin, I 
and an account of the vegetation on the chalk cliffs in the 
basin of the river Choper, by Mr. \V. Dubjansky. 

In his report for 1^04-5, the curator of the botanic 
station in Dominica states that spineless lime plants are 
in great demand, but that he is unable to furnish an 
adequate supply, as the fruits contain very few seeds ; also, 
owing to the labour involved, the supply of budded orange 
stock is limited. Other plants in request are cacao, rubber 
— both Castilloa and Funtumia — and ordinary limes. , 
Judging from the manurial experiments with. cacao, extend- 
ing over three years, the application of phosphate and 
potash with dried blood may be expected to give substantial 
increases in yield, while mulching with grass has produced 
even better results. 

The Department of Agriculture for British East Africa 
has issued a leaflet on the cultivation and commercial 
products of the cocoanut. The industry is one that i(*quiies 
some capital, as the plants only come into bearing in th<‘ 
sixth year, and meantime the cultivator is dependent upon 
the maize, ground-nuts, or any other crop that he may 
grow between the trees. The most lucrative product in 
hmst Africa is teniho, a liquor obtained from the cut end 
of the very young flowering spike. The Department of 
Forestry in the same colony has also inaugurated a series 
of leaflets, the first of which deals with timber trees, in- 
cluding, a juniper, a Podocarpus, Pygeum africanuni, and 
Allophylus abyssiniciis. 

We have received a pamphlet entith'd “ The Growth of 
Oak in High Forest,” by Prof. \V. R. Fisher, president 
of the Royal English Arboricultural Society, in which the 
author points out the desirability of having a mod<‘l oak 
high forest as an adjunct to the fore.stry school at Oxford. 
{11 spite of the fact that oak forests and oak timber have* 
played such an important part in the history of England, 
we have not at the present day a typical oxainph* of oak 
high wood, that is, an area when* all stag(‘s from tin* 
seedling to the mature tree are represented. In the above 
pamphlet Prof. Fisher proposes to have a working section 
of the oak wood in Windsor Park set aside for this 
purpose. The area required, 1200 acres, could surely be 
spared for this important purpose, and the author ch'arly 
shows how the present crop could with time be replaced 
by a series of age classes representing all stages in the 
growth of the tree and the forest from the beginning to 
the end of the rotation. The financial returns would be 
vastly increased thereby, more than counterbalancing and 
justifying any small initial sacrifice. The scheme de.se.rves 
every encouragement, and we trust will be looked upon 
with favour by those in authority. 

One of the best concise accounts of the Lidge Inter- 
national Exhibition yet published is contributed by Mr, 
L, Ramakers to the October issue of the Engineering 
Magazine, Some e.xcellent illustrations are givtm of the 
mechanical, mining, and metallurgical features. Several 
large engines for operation with blast-furnace waste gas 
were shown, notably a 1200 horse-power four-cycle double- 
acting horizontal tandem engine for the direct driving of 
a rolling mill at the Cockerill works. Another gas engine 
shown by the same firm is a 500 horse-power, four-cycle 
double-acting twin cylinder for operation wdth coke-oven 
waste gas. A gas-producer of novel type, was exhibited 
by the Deutz Gas Engine Works, the fuel for which 
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consists of brown-coal bi‘ii.|uPltcs. The same linn shii\s.!‘il 
nil eight horse-power locomotive with a benzciiie molor, • 

From the Rationalist Pre.ss A.ssocialion there come che.ap 
reprints of “ The Fundamental Principles of the Positive 
Philosophy” and of Haeckel’s ” 'll 'he Wonders of 
The former book contains a LraiivSlation of the two iittro- 
ductory chapters of Comte’s ” Philosophie Positive,” that 
is, the account of Comte’s main theses, of the law of the 
three states of knowledge and the nature of positive philo- 
sophy, together with the fulminations against Introspective 
psychology which arc now completely out of dati!. 
Haeckel’s work is a supplement to the ” Riddle of the 
Universe,” and discusses life, death, morality, and many 
other things. 


OUR ASTRONOMICAL COLUMN, 

The Recent L.\rge Sun-spot. — The accompanying repro- 
duction shows the form and extent of the large sun-spot 
group referred to in these columns last week. This photo- 
graph was taken at 12 o’clock noon on Thursday last, 
October 19, when the group was plainly visible to the 
naked eye. A rough measurement shows that the group 
was then more than 100,000 miles long and about 55,000 



Fig. I. —Photograph of the Sun showing the large group of sun-spots 
October 19, 12 o’clock noon. * * ^ 


miles across its greatest breadth. The smaller spot, seen 
in the N.W. quadrant, was of particular' beauty, showing 
a very dark circular umbra surrounded by a symmetrical 
penumbra. 

A second “ naked-eye ” spot having a large black 
nucleus was seen near to the eastern limb of the sun on 
Monday last. This is the second occasion during the 
present year that the sun has presented the unusual pheno- 
menon of two naked-eye spots visible on the disc at the 
same time. 

Further Results of the French Eclipse Expeditions. 
— ^Yct another batch of the preliminary results obtained by 
French expeditions during the recent total eclipse of the 
sun is published in No. 15 of the Coniptas rendus. 

Prof. Janssen, who was in charge of the expedition 
I stationed at Alcosebre (Spain), describes the observations 
which were made and the instruments which were 
i employed at that station, and separate reports are pre- 
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s^nted by M.M. M. Stefanik, G. Millochau, and J. J. 
Landerer, who v.’ere in charge of the several instruments. 

I'hc results, which are of only a preliminary nature, arc 
too numerous to give in detail here, but all the observ- 
ations, both visual and photographic, appear to have been 
successful. 

M. E. Stephan, of the Marseilles Obs<;rvatory, was placed 
in charge of one of the exp<‘ditions organised by th<i Bureau 
des Longitudcss, and, accompanied by M. Borrelly, occupied 
the same station as Mr. Newall, at Guolma (Algeria). 

The equipment .of this expedition consisted of a telescope 
jpf 40 cm. aperture and an equatorial of 9-5 cm. aperture 
and 190 cm, focal length. A number of visual observations 
of the corona, the prominences, &c., were successfully 
made. 


Nova Aquilje No. 2. — Circular No. 106 of the Harvard 
College Observatory describes the discovery and 'subsequent 
•observations of Nova Aquihe No. 2. The Nova was dis- 
covered on a plate taken with the ii-inch Draper telescope 
^n August 18 for thf^ bleary Draper memorial series. The 
spectrum, although faint, showed the lines US, H7, 4272, 
4646, and lijS very broad and bright, H7 and }i$ having 
accompanying dark lin(‘s on their more refrangible edges. 
The helium line 4640 is slightly stronger than 4272, and 
the whole spectrum closely resembles Chat of Nova 
Persei No. 2, as photographed on March 30, 190T. 

Some two or three hundred plaices of this region are 
included in the Harvard scries, and twenty-nine of them, 
taken before August iS, have been examiiKd, but no truce 
of the Nova before that date has been discovered. 

Two photographs showing the region half a degree 
square around the Nova, taken on August 15, 1903, and 
August 31, 1905, respectively, are reproduced in the 
Circular, and bn comparing them it is at once seen that 
the Nova does not appear on the former, although it is 
quite a conspicuous object on the latter plate; stars of 
magnitude i5«7 are shown on the earlier plate.’ 

Prof. Pickering’s tabulated statement of the observed 
magnitudes of the Nova from August 31 to September 22 
shows that thi.s object gradually decreased in brightnes.s 
from magnitude 10*41 on the first named date to magni- 
tude 11*23 on the second. "When first photographed the 
Nova’s magnitude was about 7.0. 

It follows from the Harvard observations that the Nova 
first appeared between August 10 and August 18, but it 
is hoped that, when the plates taken at Arnquipa during 
that period arrive at Cambridge (Mass.), this interval may 
be greatly reduced. 

Star with a Largk Proper Motion. — The method 
employed at Harvard College Observatoi'y for the detection 
of variable stars, viz. the superposition of a photographic 
plate upon a glass positive of the same region, photo- 
graphed on an earlier date, has led to the discovery that 
the star A.G.C, 6886 has a large proper motion. Whilst 
thus examining two plates of the Large Magellanic Cloud, 
taken on April ii, 1898, and December 5i 19041 respectively, 
Miss Leavitt found that this star had moved appreciably 
during the interval, and a comparison of the positions given 
in ‘sever^il of the older catalogues compiled since 1825 
confirmed the fact. 

The discussion of the data obtained from the comparison 
showed that the annual proper motion in R.A. is -o*o66s., 
in declination +i"*i4, and along a great circle 

The total number of stars shown on the original 
negatives is about 300,000, and it is probable that none of 
these, except A.G.C. 6886, has an annual proper motion 
exceeding three-quarters of a second (Harvard College 
Observatory Circular, No, 105). 


Observations of Perseids, August.— T he dctailec 

r^lts of the Perseid observations, made at the meteor 
orogicai; obsyvatory at Pavia on August 8, 9, lo, and ii 
, given in, No. 8, vol. xxxiv., of the Memorie delh 
^Soctetd degU Spettroscapisti Italiani, 

On th,e night of August 8-9 seven observers recorded 15* 
/meteors, and determined the trajectories of 23 of therri 
maximum horary rate occurred between oh. and ih 
^ Mugust 9)» during which time 53 meteors were seen. O] 
tfee^cceedmg night the watch lasted from 22h. to 3h. 7m. 
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and the same number of observers saw 252 meteors, of 
which they recorded the paths of 28. i'he maximum rate 
occurred during the last hour, when 93 UK^leors wore seim. 
The third night produced 264 melc'ors, and of these the 
seven observers recordt‘d the Iraicictorins of 18 during their 
watch of 411. 56m. The maximliin horary ral(‘ of tlui 
wliohj shower, as obs(‘rV(‘d at Pavia, was nu'orth'd during 
this watch, when 100 nuicH^rs w(n'e seen bc(W(‘(Mi 2h. and 
3h. on the morning of August n. 

Of the 66q ni{d(M>rs seen during the thre(‘ nights, 27 were 
recorded as being brighter than, and 139 as being equal to, 
the first magnitude, whilst swift ” and “ white ’ wore 
the descriptive terms applied to the majority of them. 


AiATJIKMATICAL AND PHYSTCAr. SCIENCE 
AT THE BRITISH ASSOCIATION. 


great number of astronomers present during the 
South African me(Jliiig causiul astronomy to play a 
larger part in the proceedings of the s{fction than it has 
done in recent years, and many of the most iinportant 
communications and discussions wertj on astronomical sub- 
jects. The number of papers on pure', mathematics and 
on physics was i‘oUUlveIy small. 

or the mathematical papers, one by Prof. Harzer on 
anci<mt Japanese mathcunatics was of .special intcnist. 
Prof, llarzer finds on examining ancient Japan(‘se recortls 
and works that stsveral of the theorems discovered in 
Europe during the sev(ml.(jenth ctuitury were known at least 
as early to Japanese matlunnalicians. As an example, the 
expansion 
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due to Kowa Seki (1642-1708) may bo quoted. 

Mr. M. Cashmore showed how chess magic squares, i,c, 
squares of numbtn's which add up to the satne amount 
along every path across the square in the direction of a 
rook’s, a bishop’s, or a knight’vS move, can be constructed 
by superposing on each other two types , of subsidiary 
squares, which cun b(j formed by simple rules*' 

Prof. Perry gave an account of the approximate method 
he had used to determine tint stres.ses whitdi occur in a 
winding rop<i carrying a cag(^ when tint upper (md of the 
rope is .suddenly stupp(jd. 

Mr, H. O. Kourcade described his inslrunient for stereo- 
scopic surveying. It consists of a pholographic camera 
which may be fixed in' turn at the two (mds of a base lino 
with its axis perpendicular to that line. In front of, an 4 
close to, the sensitive plate a rrsom scale on a glass plate 
is placed, and i.s reproduced on th<j two photographs taken. 

The two are examined t(>g(‘lher in a, m(W.isuring machine 
similar to that used in st(dlar photography, and by means 
of micrometer screws any portion of the picture may be 
made to appear in redief and coincident with an index. 
The distance of that portion from the base line may then 
be determined from the micrometer readings. Each deter- 
mination takes about two minutes, and with a base of 
300 metres the probable error does not exceed i part in 
1000 for a distance of 10,000 metres, and is less for 
shorter distances. 

Prof. Perry raised the qiu^stion of the teaching of 
elementary mechanics, and pointed out that the average 
boy who enters a technical college is so badly educated 
that his first year has to be “ wasted in the .study of 
school subjects.” Then three years are found to be in- 
sufficient to teach him “everything an engineer is likely 
to want in his profession,” which many colleges foolishly 
attempt to do, and a fourth or even a fifth year is added. 
He urged that in teaching science to boys from nine to 
thirteen the methods of Mr. Barlow, of “ Sandford and 
Merton ” fame,, should be followed, until they know some- 
thing of levers, weighing and measuring, specific gravities, 
barometers and thermometers, and of electricity and 
magnetism. At the age of fourteen a boy should know 
elementary algebra and trigonometry, should be able to 
differentiate and integrate, and apply the calculus. • The 
principles that if forces are in equilibrium theit vectCr sum 
is zero, .and the sum of their moments about any axis 
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zero, should be presented to him from many points of view. 
Force should be taken as the rate of change of momentum. 
All these facts should be brought out and illustrated by 
experiment, and it should be the object of the teacher to 
turn out a pupil with a thorough grasp of mechanical 
principles, and not one crammed with formulm which he 
soon forgets. 

With the report of the Mathematical Association com- 
mittee on the teaching of mechanics Prof. Perry is sub- 
stantially in accord, although he differs from it in wishing 
to retain the term “ centrifugal force ” and to abolish the 
“ poundal.” 

Lord Kelvin communicated a paper on the kinetic and 
statistical equilibrium of ether in ponderable matter at any 
temperature. If two small spheres, one covered with 
black, the other with white cloth, were placed in space 
at the earth’s distance from the sun, the temperature of 
the black sphere would be greater than that of the 
white. If the spheres were at a distance from the sun 
1000 times as great, and qqg other suns were scattered 
through space, all at about that distance from the spheres, 
the difference of temperature would be one-thousandth of 
the former difference. Dr. Chi'ee has found, using thermo- 
meters, that in bright sunlight the difference of tempera- 
ture is 1° C, to 3° C. On a starlight night we might 
therefore expect a difference of o-ooi° C. or 0-003® C. 

Dr. J. T. Bottomley described his experiments on the 
cooling of a lamp-blacked or silvered copper sphere in an 
evacuated spherical copper enclosure kept first at the 
temperature of liquid air, then, when the sphere has cooled, 
raised to the temperature of boiling water. Temperatures 
were observed Ihermoelectrically. The present results agree 
with those found previously by Dr. Bottomley, and do not 
support Stefan’s law. 

, The writer reviewed the recent experimental work on 
the thermal conductivities of substances, and pointed out 
that the balance of evidence is in favour of many sub- 
stances decreasing in thermal conductivity as their 
temperature is raised. 

Mr. A. Word gave a risumd of the work done during 
the past year in , the Cavendish Laboratory and elsewhere 
which justifies the conclusion that all substances are more 
or less radio-active. 

Prof,^ Beattie described his observations on atmospheric 
electricity in South Africa, and his attempt to connect the 
observed conductivity of the air with other meteorological 
phenomena, an attempt which he considered had proved 
unsuccessful. 

Communications on the meteorology of .South Africa 
by Dr. Mill and by Mr. R. F. Rendall were read, and 
Prof. Beattie gave an account of the present state of the 
magnetic survey of the country, and exhibited charts 
embodying the results for the declination. Necessarily the 
work has had to be confined to positions near the rail- 
ways,, and it will be necessary to provide some means of 
extending the field of operations, especially along the 
western coast of South Africa. The association made a 
grant of tool, towards the expense of this extension. 

Great interest was shown in Sir David Gill’s account 
of the geodetic survey in South Africa and the African 
arc of meridian. After the completion of the survey of 
Cape Colony and Natal in 1892, it became necessary 
to determine with greater accuracy the position of the 
twentieth parallel of longitude north of the colony at 
points where it formed the boundary of British and German 
territory. The work was placed in Sir David Gill’s hands 
by the two Governments, and completed in 1903. At the 
same time, under the auspices of the Rhodesian Govern- 
ment, surveys of northern and southern Rhodesia were 
being carried out, partly in connection with the Anglo- 
Portuguese boundary. Since the war, surveys of the Trans- 
vaal and Orange River Colony have made steady progress, 
and the results so far obtained were embodied in the chart 
of South Africa exhibited by Sir David Gill. Throughout 
the work the bases taken were measured with the help 
of wires which were compared with a standard base 
400 feet long before and after use. The discordance in the 
measurements of the Gwibi base of about 70,000 feet 
amounted in the aggregate to i part in 1-5 millions, and 
this was the base measured with least accuracy. 

As a result, it appears that along the meridian of 19® 
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east longitude the curvature of the earth agrees with thi^; 
given by Clarke’s elements, but along meridian 26° east, 
and more markedly along meridian 30®, this appears not 
to be the case. A definite settlement of the question will 
only be possible after the connection of the Rhodesian 
triangiilation with that of the rest of South Africa, a iifon- 
ncction which will (‘ntail a cost of about 1600/. Wlu‘n 
this has been achieved, Sir David Gill will have m.'ulo 
one step more towards the carrying out of his scheme for 
a great African arc of meridian extending from the Cape to 
Cairo, and by combination with the Ruwssian-Scandinavian 
arc, a great arc from the Cape of Good Hope to the NortIT 
Cape. The scheme has the hearty approval of Section A. 

It is somewhat remarkable that at Cape Town the 
section should hear an account of a geodetic survey of a 
country within the Arctic circle, but the details of the 
geodetic survey of Spitsbergen given by its director. Dr* 
O. Backlund, proved of great interest. It was undertakei^ 
by the Swedish and Russian Governments, was carried 
out on the same lines as that in South Africa, and has 
given results of a high order of accuracy considering tl*! 
difficulties of work in such a country. The values of g 
found at some of the stations in the mountainous parts 
of the country come out in defect by two or three figures 
in the fourth place. 

One of the most important communications to the section 
was that of Prof. Kapteyn on star streaming. Prof. 
Kapteyn finds that the stars, the proper motions of which 
relative to the solar system have been determined, fall into 
two groups, one in which the motions take place in the 
main parallel to a line joining the sun to a point 7® south 
of a Orionis, the other with its motions parallel to the 
line joining the sun to a point 2® south of 17 Sagittarii. 
If the motions of these two streams be referred to the 
centre of gravity of the whole of the stars considered, their 
directions must be diametrically opposite. One of the 
vertices of these motions in opposite directions Kapteyn 
finds is close to € Orionis, and both lie in the central 
line of the Milky Way. Prof. Kapteyn docs not hold that 
all motions must be in this line, but that there is a great 
preponderance of such motions, and that motions oblique * 
to it get fewer the greater the obliquity. At thi.s stage of 
the investigation he wishes to stand until further know- 
ledge of the motions of stars in the line of sight has been 
obtained spectroscopically. 

Dr. A. W. Roberts gave an account of the observation.s 
he has made during the past five years on the light fluctu- 
ations of certain southcim binai-y stars, especially V. Fuppis. 
He has succeeded in reaching a high degree of accuracy, 
and has determined the orbital elements of six stars by 
means of his observations, using the relation.s given by 
Rambaut. He finds the masses of two of the six systems 
to be 60 to 300 times, and the densities 0-00002 to 0-36 
time, those of the sun. The large masses are soniewhfit 
exceptional, and Mr. Jeans suggested that the light curv(js 
of stars of pear shape would be found to agree with the 
observations made by Roberts. In support of this, Mr, 
Jeans gave an account of his investigation of the con- 
densation of a gas occupying initially the whole of space 
about centres at distances apart approximately .equals to 
that from the solar system to the nearer stars, and with the* 
mass at each centre of the same order as that of the sun. 
Any one of these nuclei might take a spheroidal, ellipsoidal, 
or a pear shape, or separate into two parts, according -to 
its velocity of revolution. 

Mr. R. T. A. Innes gave an account of the state of 
double star astronomy in the southern hemisphere, and 
.pointed out the importance of bringing up the observations 
in the southern to the .same state as those in the northern 
hemisphere. He considers the position and climate of 
Johannesburg offer exceptional opportunities for the work, 
and suggested the provision of a telescope by the Transvaal 
Government. Sir David Gill supported this suggestion. 

Of shorter communications it is only necessary to 
mention a few, e.g. Prof. E. W. Brown’s on the ;presont 
state of lunar theory and the necessity of a new set of 
lunar tables, and Dr. Rambaut’s on a new instrument for 
measuring stellar photographs, to show that in interest and 
importance the sectional work in South Africa in ho way** 
falls behind that of the meetings at home. * 

C. H. Lees. 
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tHEMISTRY AT THE BRITISH ASSOCIATION. 
''PHE papers contributed to Section B at the mcetin^^s 
■*“ in South Africa were naturally more limited in 
number and in range of subject them is usual at ordinary 
meetings of the association, the majority of the commimi- 
cjitions having reference either to the chemical asi)ecls of 
agriculture or to subjects connected with the gold extract- 
ing industry. On the other hand, a very active part in 
the work of the section was taken by the South African 
j;;,hcmists, and, almost without exception, the reading of a 
paper was followed by an animated and interesting 
discussion. 

At Cape Town, the first day of meeting was set aside 
for the discussion of agricultural and biochemical ques- 
tions. As it had been arranged that the presidential 

address should be delivered at Johannesburg, its place was 
Awaken by Mr. A. D. Hall’s report on recent developments 
in agricultural science, in which many subjects of special 
interest in South Africa were discussed. Dealing with the 
fixation of atmospheric nitrogen through the agency of 
bacteria, the author pointed out that a sharp distinction 
must be drawn between the use of pure cultux'cs on old 
cultivated lands and in new countries, whore leguminous 
crops are often being grown for the first time, and that 
the behaviour of the lucerne plant under bacterial infection 
in South African soils is worthy of careful investigation 
in view of its economic importance in all semi-arid 
countries. He directed attention to the need of a systematic 
scries of soil analyses, with the ultimate object of making 
soil maps that shall be of service to the agriculturist, and 
indicated how much still remains unknown regarding the 
nutrition of plants and how great is the importance of 
research in the particular functions of the various con- 
stituents of the crop, as it is only through such knowledge 
that the quality of crops may possibly be influenced in 
desired directions. A brief discussion of the subjects of 
acclimatisation and cross-breeding brought to a close an 
address which aroused very great interest. Dr. Horace T. 
Browm then gave an account of his researches on the 
assimilatory processes of plants, in the course of which 
he described his method by which the assimilative power 
of leaves was measured for the first time under natural 
conditions. The quantity of carbon dioxide abstracted from 
the air by leaves of measured area was estimated in a 
special absorption apparatus devised for the purpose, and 
thus it was possible to deduce the amount of carbohydrate 
formed. The total solar radiation falling on the leaf was 
measured, and proportion of the radiant energy of sun- 
light absorbed and transmitted by the leaf was also arrived 
at. The^ author’s investigations showed that the rate of 
growth is not entirely dependent upon the amount of 
sunshine, but also on secondary causes. The business was 
brought to a close by a short paper by Dr, E. F. Armstrong 
on the rSh of enzymes in plant economy, in which the 
author directed attention to the fundamental similarity 
between the action of acids and that of enzymes, the dis- 
tinction between them arising from the fact that enzymes 
act selectively in consequence of their power of associating 
^th^msel\ses with the hydrolyte. The condition of the carbo- 
hydrate in solution is of primary importance, but this 
condition may to some extent be determined by the enzyme. 

At the second day’s meeting, Prof. H. B. Dixon gave a 
historical ^ sketch of researches made on the propagation 
of explosions in gases, and discussed Berthelot’s theory 
and his own “ sound wave ” theory, on the mode of pro- 
pagation. With the aid of the lantern he showed how he 
had followed photographically the flame from its initiation 
until the setting up of the detonation, and demonstrated 
the influence of the position of the spark and of the length 
of the column of exploding gases.’ He also described 
experiments now in progress on the specific heats of gases 
at high temperatures, and explained how the velocity of 
sound in a heated gas may be determined. In a second 
paper Prof. Dixon described the method he has devised for 
determining the atomic weight of chlorine by the direct 
burning of a known weight of hydrogen in a known weight 
of chlorine, the hydrogen, prepared by the electrolysis of 
barium hydroxide, being occluded in palladium, and the 
prepared by the electrolysis of fused silver 
chloride, being weighed in the liquid state. The atomic 
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Wright obtained is higher than that of Stas, but in close 
agniement with the recent results of Richards. Messrs. 

G. T. and 11 . W. Beilby gave, an account of their experi- 
ments on the. inlluenco of phase changes on the tenacity 
of ductih^ metals at the ordinary temperature and at the 
b(»iling point of liquid air. 'J'hey showed that when a wire 
of ductile metal i.s stnjLchf'd to four or five times its 
original l(‘ngth ])y drawing it through the holes of a wire 
plate all the ordinary traces of crystalline structure dis- 
appear, but the wire still consists of minute granules of 
the crystalline phase embedded in a matrix of the amor- 
phous phase. By lowering the temperatui-e of drawing, the 
mixture appi caches more nearly to the homogeneous 

amorphous state. Observations were made at 15° and at 
“iSo® on wires of copper, silver, and gold, which had 

been as completely a.s possible converted into the amorphous 
phase by wire drawing at the ordinary temperature, and 
in every case the tenacity observed wa.s higher than any 
recorded by previous investigators for equally pure metals. 
The wires broken at the ordinary temperature showed no 
general stretching, but at the boiling point of liquid air all 
the wires stnitchccl about 12 per cent. Dr. A. Midlay 

recorded his determinations of the viscosities of liquid 
mixtures at the temperature of their boiling points, which 
wtire made in the expeelation that viscosity curvi^s would 
be obtained similar in form to the boiling-point curves. 
In the case of benzene and methyl alcohol, the viscosities 
of which at the respective boiling point.s are nearly the 
same, the expectation ai>pears to bo realised, but where 
the vi.scosities of the pure liquids' at their boiling points 
are not the same certain complications arc met with. 

The third day of meeting at Cape Town was set apart 
for communications from local chemists. Prof. P. D. Hahn 
gave an account of the remarkable thermal chalybeate 
spring at Caledon, in Cape Colony. With the aid of a 
tabular statement of the purity ratio of the most famous 
chalybeate springs, he showed that the Caledon water 
holds with the water of Spa the first place, but he pointed 
out that while the waters of most chalybeate springs are 
very low in temperature, the Caledon spring is unique in 
so far that the temperature of the water at the eye of the 
spring is 49° C. Mr. C. F. Juritz stated that for various 
reasons v<n7 scanty attention has hitherto been paid to 
purely scientific cht'.mical research in Cape Colony, and 
gave an interesting ac<'Ount of .several investigations made 
in the Government laboratory under his direction. A 
chemical survey of th(! soils of the colony (at present 
suspended for want of funds) has rt^suUed in the examin- 
ation of an area of 27,000 squar<‘ mile.s, on an avcrag<‘. one 
sample bciing taken for ovovy ho .square miles. A number 
of the fodder plants of th(^ Karroo have btsen cxaminc'd as 
regards their nutritive value, estimations of tannin in the 
barks of various trees have b(^cn made, poisonous prin- 
ciples have been extracted from some indig(‘nous plants, 
and an alkaloid resembling quinine therapeutically, but 
diflering from it chemically, has been extracted from the 
umjela or quinine tree, which abounds in the Transkei. 
Clays have been found in various parts of the colony some 
of which compare favourably in chemical composi- 
tion with the best fire clays, and mineral pitch has 
been observed in certain localities. Dr. H. Tietz, in a 
paper on the character of Cape wines, explained that at 
the Cape grapes always become perfectly ripe, and thus - 
contain more sugar and less acid than the grapes of the 
wine-producing countries of Europe. Notwithstanding 
this, a standing reproach against Cape wines is based, on 
the contention that they contain more acid than European 
wines. The author investigated this matter on some 300 
samples of different Cape wines, and found that the 
allegation cannot be upheld. 

At Johannesburg the proceedings of the section were 
inaugurated by the delivery of the address of the presi- 
dent, which was of quite exceptional interest. It was 
followed by a paper by Mr. H. F. Julian, in which an 
investigation of the part played by oxygen in the dissolution 
of gold by cyanide solutions was described. The author 
arrived at the conclusion that free oxygen plays no primary 
part in the reaction, any assistance given being •of a 
secondary nature, and that, as a matter of fact, it exerts 
a retarding influence. According to his experiments, while 
the balance indicates that free oxygen is of material assist- 
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rmce, the galvanometer points to its presence hindering 
the dissolution of the gold; the cause of the disagreement 
between the instruments he attributes to the formation of 
local voltaic circuits. Mr. II. A. White gave an account 
of a series of experiments which showed thcit thiocyanates 
in presence of such oxidising agents as ferric salts attack 
gold with considerable ease, and that thiosulphates exert 
a similar but less powerful influence. These salts are 
pri'sent in ordinary woi'king cyanide solutions, and the 
presence of gold in mine reservoirs and in the soil under 
residue dumps is probably connected with their occurrence. 
Experiments adduced by the author indicate^ that in well 
exposed dumps thiocyanates alone arc of significance in 
respect to the observed solution of gold. A process of 
residue treatment, based on these facts, is resulting in the 
profitable extraction of a large proportion of the gold in 
certain of the residue dumps on the Rand. 

At the second day’s meeting, Dr. J. Moir discussed the 
law governing the solubilit}’ of zinc hydroxide in alkalis, 
and as the result of a quantitative research stated the 
conclusion that the phenomenon is essentially an equil- 
ibrium between alkali and zincic acid, which may be 
reached from both sides, and which depends solely on the 
concentration of the free alkali. It was also shown that 
no definite chemical compounds exist in the solution. Mr. 
i'r. W. Williams read a paper on the functions of the 
metallurgical laboratory, dealing with the uses of the 
laboratory for the testing of supplies and for purposes of 
research, and with the personnel and equipment of a suit- 
able laboratory. He emphasised the necessity for a highly 
trained staff, and pointed out defects in the training given 
in the great English universities. In a valuable contribu- 
tion, Mr. S. H. Pearce stated and discussed various 
economic problems in metallurgy on the Rand. Each stage 
of the, whole process of gold extraction was considered from 
the economic as well as from the scientific standpoint, and 
the results of the practical experience of years were sum- 
marised in a very clear and judicial manner. Much 
technical information, of value to all interested in gold 
extraction, was given in this paper. Mr. R. L. Cousens 
gave an account of the experiments which led him to 
conclude that a radio-active substance is present in a 
certain ore discovered in the Transvaal. If a further 
examination of the material confirms his belief that the 
radio-activity of the ore is due to the presence of radium, 
the result will be of interest in view of the fact that 
uranium is not present in the ore. 

The third day of the meeting was devoted to agricultural 
chemistry. The proceedings were opened by Mr. A. D. 
Hall, who discussed in greater detail some of the problems 
touched on in his address at Cape Town. In a paper on 
Pretoria rain, Mr. H. Ingle stated that the rain falling 
at Pretoria for twelve months from Februai-y, 1904, was 
collected, and its content of nitrogen, existing as nitrates, 
nitrites, and ammonia, determined each week. The results 
showed that the quantity of combined nitrogen brought 
down in the rain at Pretoria is considerably greater than 
the average amounts in Europe, amounting in twelve 
months to 7*07 Ib. of nitrogen per acre as compared with 
the average of 3.84 lb. per acre at Rothamsted. In a 
second paper Mr. Ingle communicated the results of the 
analyses of some eighty samples of soils collected in 
various parts of the Transvaal, and drew a comparison 
between European and Transvaal soils, With special refer- 
ence to the interconnection of their chemical composition 
and fertility as indicated by field experience. He showed 
that to take English standards in judging of fertility from 
chemical analysis may lead to erroneous conclusions in the 
case of tropical or subtropical soils, and that if there be a 
sufficient supply of water a soil of apparently poor quality, 
from analytical results, may yield luxurious crops under 
the favouring conditions of growth existent in the Trans- 
vaal. Mr. E. H. Croghan, in a paper on the fuel of the 
midland districts of South Africa, pdinted out that a large 
proportion of potash is found in the excreta of sheep fed 
in this dry and treeless region, resulting from the com- 
of the bushes, the foliage of which constitutes the 
chief ^ood of sheep and cattle. Owing to want of water 
for irrigation the farmer does not use sheep excreta for 
manure, but for fuel, and the ashes frequently accumulate 
near the homestead. Attention was directed to the 
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economic value of these ash heaps, I'iLher as a manure ot' 
as a source of potassium carbonate. Reports wore pre- 
sented by the committee on wave-length tables of the 
spectra of the elements, the committee on the study of 
hydro-aromrilic substances, and the committtce on ^the 
transformation of aromatic nitroamines. 


SCIENTIFIC RESEARCH IN MEDICINE} 

T hat great benefits to mankind have followed the disi^ 
coveries of recent years is obvious to all, especially 
with regard to the causes and prevention of yellow fever 
and malaria. Research is a word heard on all sides ; it 
is the enemy of authority, that tyrannous spirit which has 
hampered progress and retarded the advance of scientific 
medicine for centuries. Experimental medicine is re- 
sponsible for the greatest advances which have been made^ 
in our knowledge of the cause, prevention, and cure of 
disease. Most important discoveries have exerted but jjj 
slight direct influence at their inception ; their full signifi- 
cance has remained hidden for a time. The majm-ity of 
such discoveries has been made by those engaged in re- 
search in the realms of pure science. Pure science is 
unselfish ; its aim is not profit, yet it is the forci-unnor of 
that applied science which is more obtrusively the “ servant 
of man.” If we study disease, we must do .so for 
the sake of knowh^dge, the scientific spirit mu.st enter 
into our work. The ” practical man ” may not appreciate 
such ideals, but he is ever ready to use the discoveries 
of science for his own ends. All arc not born with the 
instincts of research, but there arc many in whom they 
lie dormant, and it should be the function of educational 
institutions to detect and foster such men and lead them on 
to do the work for which they are adapted. But too often 
from mere lack of means such men drift away into other 
fields of activity. To carry on research successfully a man 
needs an assured income. Is it possible that those who 
are able and willing to help human progress can continue 
to ignore the devotion and self-sacrifice of such men as 
I.azear, Myers, Dutton, Plehn, and others who have laid 
down their lives in the study of tropical medicine? 
Medical research nc^cds endowment, and it is grievous to 
seo that in this country, where so much is done for charity, 
so pitiably little is done for the advancement of hsarning. 
To teach science as it should be taught in properly 
equipped and organi.scd institutions is far more expensive 
in the case of meditfine than in that of any other pro- 
fcs.sional .school. It does not suffice to btrild 'iaboratori(js' ; 
they must also bo provided with sufficient funds and equip-, 
mont to enable them to become working entities. 

Tho.se who have watched the progress of the London 
School of Tropical Medicine from its inception have wit- 
nessed a struggle upward which is worthy of all prai.se. 
This, and the sister institution in Liverpool, are known 
throughout the world for the excellent work accomplished 
by the members of the teaching staff and by some of the 
students^ they have sent^ forth. The London School has a 
great mission to fulfil; it has to train men in* the methcjds 
they will be called on to employ in many parts* of the • 
world, and to give them the latest and the best to take 
with them on their distant journeys. It is to be hoped that 
the public will^ second the noble efforts that have been 
made to establish a centre for the study of the diseases 
which affect the inhabitants of the tropical countries of 
this vast Empire. 

The Trend of 'Recent Investigation. 

A survey of recent work in tropical medicine shows us 
that investigation is chiefly being directed to the study of 
protozoal diseases. No advances of fundamental import- 
ance have been made with regard to malaria since the 
classical investigations were published .with which the 
names of Ross and Manson, Grassi, Bignami and Bastian- 
elli will ever remain associated. The earlier work has 
been confirmed and extended by many investigators. The 
prevention of malaria by means of mosquito destruction 
and other measures directed against mosquitoes has been 
tried in various localities, in some instances with success, 

1 From an address delivered at the opening of the nineteenth se.'s.sion of 
the Enndon School of Tropical Medicine on October ti, by Dr. Georse 
NuttaK, F.R.S. 
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in others with doubtful results. This is, however, only 
what might be expected in view of the diversified difficul- 
ties which must necessarily arise. 

There has been a veritable flood of malai'ia literature 
of ffccent years, including an annual volume of “ Atti della 
Societal per gli studi della malaria,” the series commoncing 
in 1900, which has come to us from Italy. MosquiUxiS 
have received an immense amount of attention, after being 
much neglected in the past. The number of genera aiKl 
species and their classification have become subjects to 
bewilder all but specialists. 

The important discoveries on sleeping sickness ushered 
in by the researches of Castellani, a pupil of this school, 
have been confirmed and extended by Bruce and his 
collaborators of the sleeping sickness commission. The 
relation of the flies belonging to the genus Glossina to the 
i>transmission of the trypanosomes is being actively studied, 
and many important questions we must hope are nearing 
their solution in connection with this most fatal malady. 
!a contribution has just come to hand from Gray and 
Tulloch with regard to the multiplication of the parasites 
in Glossina, indicating that the belief recently expressed 
is warranted, namely, that the parasites undergo a cycle 
of development within the insects. Of importance in their 
bearing on the question of the development of trypano- 
somes in other than their vertebrate hosts arc the investi- 
gations of Schaudinn on Trypanosoma noctuae in Culex, 
those of Brumpt on certain trypanosomes of fishes which 
undergo their cycle of development in leeches, and those 
of Prowazeck on the rat trypanosome, which he has demon- 
strated undergoes development in the rat louse {Haemato- 
piiius spinulosus). 

Of recent discoveries, the one which to me appears to 
carry the greatest weight is that of Novy and McNeal. 
They have been the first to obtain pure cultures of 
Protozoa, maintaining trypanosomes of different species 
alive in vitro for many generations. There is no telling 
whither the methods they have given us may lead; they 
directly stimulated Leonard Rogers to experiments wherein 
he succeeded, by an ingenious method of his own, in 
cultivating another protozoon, the Leishmania, obtained 
from cases of kala-azar. 

The work on the tick -transmitted diseases known as 
the piroplasmoses (recUvater, &c.) occurring in cattle, 
sheep, horses, and dogs has been pursued in various parts 
of the world with great activity. The re.sults appt^ar to 
me to indicate, whjU I believe also holds for human malaria 
parasites, that we shall in time learn to di.stinguish 
^different parasites which we at present consider to repre- 
sent single species. 

The investigations of Dutton and Todd on tick fever in 
the Congo Free State, announced in February, have gone 
to prove that this disease is transmitted by a lick 
(Ornithodoros savignyi) after it has infected itself with 
blood containing the Spirochsetas. This has been confirmed 
by Koch, if we may rely on what has appeared recently 
in German newspapers. It is, however, quite premature 
to assume that African tick fever and European relapsing 
. f^'ver £we.‘‘due to one and the same species of Spirochseta ; 
in fact, it is highly probable that this is not the case, 
although the report in question refers to the Spirochmtge 
as one species. In relapsing fever in Europe the bed- 
bug (Cimex) has long been suspected to be a carrier of 
the infective agent, a probability which was considerably 
heightened by Karlinski’s observation of motile Spiro- 
chsetae in the bodies of the insects up to thirty days after 
they had fed on relapsing fever blood. Schaudinn, more- 
over, informs me that he has observed the multiplication 
the Spirothaeta ohermeieri in Cimex. These observ- 
ations, following closely upon those published by 

Mar<^oux and Salimbeni, are of greatest interest and 
practical import. The last named authors demonstrated 
,giat a fatal disease of the fowl in Brazil is due to a 
.Spirochseta which is transmitted through the agency of a 
tick (Argas miniatus)^ and this is capable of conveying 
gje disease even six months after feeding on infected blood, 
^ese Spkochsetae, multiply in the tick, and are present 
W, large c][uaHtities in its body cavity , throughout this 
p^jod. These observations, are very suggestive, since they 
c^monstrate. the long persistence of the parasites in their 
.efart^ers, and render, it probable that they will be found 
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to bo harbourcid much longer. Finally, the finding this 
year of Spirochaeta pallida in syphilis by Schaudinn and 
others in man, and by M<^tschnikoft' and Roux in (experi- 
mentally infected apes, cannot cscapti a passing notice. ' 

It is of some interest to nob,; that th(.‘ dos<i blood- 
redationship (existing botvv(‘<;n th<^ apes and man,^ demon- , 
strat(‘d independently by nu'ans of th(i pr('ci[)itins by 
Gninbauni and niys(‘lf, served as a dinjtrt im’(‘ntiv(i for the 
experiments of Mtdsohnikoff and Roux, Lassar, and 
Neisser, which proved that human .syphilis is comnumicable 
to the chimpanzee and ouixmg outang. 

Of interest has also besen the further discovery this 
year of a number of new protozoal parasites in the blood 
of different animals, in addition to numerous new species 
of Trypanosoma. I rehu* to^ new forms called “ Leuco- 
cytozoa ” because they inhabit* the whiter blood corpuscles ' 
of their vertebrate hosts. Leucocytozoa wer<i first dis- 
covered by Bentley in dogs in India, and were d(\scribed, 
without suflicicnt mention of this fact, by James. Another 
species h(f!s been found by A. Balfour in the rat {M. decu^ 
manus) in Khartoum ; and lastly, W. S. Patton informs 
me that he has found a species in the squirrel {Sciurus 
palmar, um) in India, and apparently obs(!rvecl devcdopmental 
form.s thereof in a louse. Balfour has, moreovfu*, described 
a new Hmmogregarine occurring in the jerboa (Jaculus 
jaculns), and Cirahain-Smith in bur laboratory has found 
another new endoglobular parasite in the mole. This by 
no means exhausts the “ finds ” of this year, but it will •, 
suffice to show that British workers are doing their shspre 
in furthering our knowledge in this regard. 

Of the diseases due to Vermes I can say but little. The 
discovery of Catto’s wSchisostomum in this laboratory is 
familiar to you all. It is interesting to note, following on 
the experiments with Ankylostoma duodenah by I-oos, 
proving that the embryo worm can infect by penetrating 
through the skin, that Boycott in London and Tenholt in 
Germany have confirmed the fact this year in two experi- 
ments conducted on medical men who volunteered for the 
purpose. 

Again, it is appanmt that the subject of immunity in 
relation to protozoal diseases is proving to be one of great 
cUtficulty, and the n'sults hitherto obtained indicate that 
new methods will have to Ix^ devised if the problem is to 
be solved from a practical, and still morrf so from a scien- 
tific, standpoint. It is also obvious in this conncH^tion that 
the probhims before us can only hv. snlv(‘d by animal experi- 
ment, and this accentuates the need of our giving an in- 
(Toasing amount of attention to comparative pathology as 
we push on toward the alkwiation of the ills to which 
our own flesh is heir. 

Many matters have necessarily been left untouched, in- 
cluding even such important diseases as yellow fever and 
Malta fever, on which active work has boon done. My 
object has been to seize upon a few salient facts with the 
view of showing how much has been accomplished within 
a short period, and how great are the opportunities of the 
workers in this school who are destined to labour in new 
fields in different parts of the world. Perhaps what I, 
have said — in no spirit of presumption — will serve as an 
incentive to some of my hearers. Let me conclude with 
some wise words from the Talmud : — 

“The day is short and the work is great. 

It is not incumbent upon thee to complete 
the work, but thou must not thcrefoi'o 
cease from it.” 

THE MECHANICS OF THE ASCENT OF 
SAP IN TREES,^ 

'T'HE following remarks, relating to one of the , most 
' ■*“ powerful and universal of the mechanical operations 
of organic nature,,.' are based mainly on the numerous 
experimental iresults reported in Dr. A. J. Ewart’s recent 
memoir.® Their chief object is, to assert the view that 
we are not compelled to suppose the sap, in the column 
of vessels through which it rises, to be subject to the 
great actual pressure, amounting in high trees tor many 
atmospheres, that is sometimes postulated. It is hardly 

1 By Profi J. I.aJfmor, Sec.B-S; Paper received at the Royal Society on 
June 119. 

s Rey, Soc, Proc,^ vol Ixxiv. p. 534 ; Phil, Tmfts., B, vol. cxcviii,, p. 41. 
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necessary to remark that the problem of the rise of sap 
is one of mechanics, in so far as concerns the mode of 
the flow and the propelling power. 

Contrary to the view above referred to, it seems not 
unreasonable to consider that the weight of the sap in 
each vessel is sustained in the main by the walls and base 
of that vessel, instead of being transmitted through its 
osmotically porous base to the vessels beneath it, and thus 
accumulated as hydrostatic pressure. 

We could in fact imagine, diagrammatically (as happens 
in ordinary osmotic arrangements), a vertical column of 
vessels, each provided, say, with a short vertical side-tube 
communicating with the open air, in which the pressure 
is 'adjusted from moment to moment, and yet such that 
the sap slowly travels by transpiration from each vessel 
to the one next above, through the porous partitions 
between them, provided there is an upward osmotic 
gradient, j.e. if the dissolved substances are maintained 
in greater concentration in the higher vessels.^ This 
difference of density must be great enough, ^ between 
adjacent vessels, to introduce osmotic pressure in excess 
of that required to balance the head of fluid in the length 
of the upper one, into which the water has to force its 
way. Thus, in comparing vessels at different levels, the 
sap must be more concentrated in the upper ones by 
amounts corresponding to osmotic pressure more than 
counteracting the total head due to difference of levels, 
in order that it may be able to rise. As osmotic pressure 
is comparable with gaseous pressure for the same density 
of the molecules of the dissolved substance, the concen- 
tration required on this view is considerable, though not 
very great. 

Such a steady gradient of concentration could apparently, 
on the whole, become self-adjusting, through assistance 
from the vital stimuli of the plant, for concentration in 
the upper vessels is promoted by evaporation. Yet 
pressures in excess or defect of the normal atmospheric 
amount might at times accumulate locally, the latter 
giving rise to the bubbles observed in the vessels, through 
release of dissolved gases. 

It may be that this assumes too much concentration of 
dissolved material in the sap, as it exists inside the vessels 
of the stem, to agree with fact. In that case the capillary 
suction exerted from the nearest loaf-surface might be 
brought into requisition, after the manner of Dixon and 
Joly, to assist in drawing off the excess of water from 
the vessels. The aim proposed in this note is not to 
explain how things happen, which is a matter for observ- 
ation and experiment, but merely to support the position 
that nothing abnormal from the passive mechanical point 
of view need be involved in this or other vital phenomena. 

As regards estimating the amount of flow, at first sight 
it may not appear obvious, a priori, that the transpiration 
through a porous partition or membrane, due to osmotic 
gradient, is equal or even comparable in amount to what 
would be produced, with pure water, by a hydrostatic 
pressure-head equal to the difference of the osmotic 
pressures on the two faces of the partition. But more 
exact consideration shows that, on the contrary, osmotic 
pressure is defined by this very equality ; ® it is that 
pressure-difference which would produce such an opposite 
percolation of watet as would just balance the direct 
percolation due to the osmotic attraction of the salt- 
solution, 

1 Thus, in an ordinary osmotic experiment with a U-tube, the percolation 
of water through tlie plug gradually prodttces a difference of hydrostatic 
pressure on its two faces, which is sustained Oy the fixity of the plug itself, 
but Would be at once neutralised if the plug were free to slide in the tube. 
This_ increase of volume of the salt-solution, by the percolation of pure water 
into it, is on the van 'i Hoff analogy correlated with the free expansion of 
the molecules constituting a gas. It goes on with diminished speed under, 
opposing pressure, until a definite neutralising pressure is reached, inaptly 
called this psmotic pressure of the molecules of the solute, Which just stops 
it, while higher pressures would reverse it. The .stoppage is due to the 
establishment of a balance tetween the amounts of water percolating one 
way under osmotic attraction, and the opposite way under hydrostatic 
pressure.^ The pres.sore established, e.g^. in an organic cell immersed in 
salt-solution, is thus really the reaction which is set up against the osmotic 
processu That process itself is perhaps more directly and intelligibly 
desiribed as the play of osmotic affinity or attraction, even though it must 
be counted as of the same nature as the affinity of a gas for a va^ura. C/, 
Proc, Camh, Pkil.Soc,, January, 1897, or Whetham’s “Theory of Solu- 
tion,” p 109. 

2 See preceding footnote, 
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It would, however, appear that the great resistance 
to flow offered by what botanists call Jamin-tube.s, viz. 
thin liquid columns containing and carrying along numerous 
broad air-bubbles, is conditioned mainly by the viscosity 
of the fluid, and involves only indirectly the surface-tenfi'ioii 
of the bubbles. In fact, the resistance to flow may be 
expected to remain much the same if each bubble were 
replaced by a flat solid disc, nearly but not quite fitting 
the tube. Its high value arises from the circumstance 
that the mass of liquid between two discs moves on nearljT' 
as a solid block when the flow is steady, so that the 
viscous sliding has to take place in a thin layer close to 
the wall of the tube, and is on that account the more 
intense, and the friction against the tube the greater. 
The increased curvature of the upper capillary meniscus 
of the bubble is thus merely a gauge of the greater 
intensity of the viscous resistance instead of its cause, and^ 
modification of the surface-tension cannot be involved as 
a propelling power. The experimental numbers given by* 
Dr. Ewart show that, even where the vessels are largely 
occupied by bubbles, the greater part of the resistance to 
active transpiration still resides in the partitions between 
them. 

If the osmotic gradient, assisted possibly by capillary 
pull at the leaf-orifices, is insufficient to direct a current 
of transpiration upward, capillary alterations inside the 
vessels, arising from vitally controlled emission and absorp- 
tion of material from the walls, cannot be invoked to 
assist : ^ rather it must be osmotic alterations from one 
vessel to the next, of, so to speak, a peristaltic character, 
that might thus come into play. But any such alteration 
(of either kind) will involve local supply of energy. Is 
there a sufficient fund of energy, latent in the stem, to 
provide permanently the motive power for fhe elevation 
of the sap? In what form could this energy get trans- 
ported there? The energies of the plant-economy come 
from the sunlight absorbed by the loaves. The natural 
view would appear to be that the work required to lift 
the sap is exerted at the place where the energy is re- 
ceived, and that it operates through extrusion of water 
by evaporative processes working against the osmotic 
attraction of the dissolved salts ; while the maintenance 
of equilibrium along the vessels of the balanced osmotic 
column, with its senii-permeable partitions, demands that 
an equal amount of water must rise spontaneously to take 
fhe place of what is thus removed. 

The subject might, perhaps, be further elucidated by 
observation of. the manner in which the flow is first 
e.stablished at the beginning of the season, or possibly by- 
experiments on the rate at which water would be absorbed 
by a wounded stem high above the ground. 

r" 

I EXPERIMENTS WITH THE LANGLEY 
\ AERODROME.'- 

^HE experiments undertaken by the Smithsonian 

’*■ Institution upon an aerodrome, or flying machine, 
capable of carrying a man have been suspended freJm 
lack of funds to repair defects in the launching apparatus 
without the machine ever having been in the air at all. 
As these experiments have been popularly, and of late 
repeatedly, represented as having failed on the contrary, 
because the aerodrome could not sustain itself in the air, I 
have decided to give this brief though late account, which 
may be accepted as the first authoritative statement of 
them. 

It will be remembered that in 1896 wholly successful 
' flights of between one-half and one mile by large steam- 
driven models, unsupported except by the mechanical 
effects of steam engines, had been made by me. In all 
these the machine was first launched into the air from 
"ways,” somewhat as a ship is launched into the water, 
the machine resting on a car that ran forward on these 
ways, which fell down at the extremity of the car’s 
I motifen, releasing the aerodrome for its free flight. 

I In the early part of 1898 the Board of Ordnance lind 
Fortification of the War Department allotted 50,000 dollars 
for the development, construction, and test of a large , ae?o- 

1 Abridged from a paper by Dr. S, F, Langley in the Smithsonian Repot t 
for J904. 
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drome, half of which sum was to be available immediately 
and the remainder when required. 

The flying weight of the machine complete, with that 
of Jlio aeronaut, was 830 pounds ; its sustaining surface, 
lu-ijo square feet. It therefore was provided with slightly 
gn'.ater sustaining surface and materially greater relative 
horse-power than the model subsequently described which 
flew successfully. The brake horse-power of the engine 
was 52 ; the engine itself, without cooling water, or futd, 
%"eighed approximately i kilogram to the horse-power. 
The entire power plant, including cooling water, car- 
burettor, battery, &c., weighed materially less than 
5 pounds to the horse-power. Engines for the large 
machine and for a model of the large machine one-fourth 
of its linear dimensions were completed before the close 
^f 1901, and they were immediately put in their respective 
'frames, and tests of them and of their power-transmission 
appliances were begun. 

test of the quarter-size model in actual flight was 
made on August 8, 1903, when the machine worked most 
satisfactorily, the launching apparatus, as always hereto- 
fore, performing perfectly, while the model, being launched 
directly into the face of the wind, flew directly ahead on 
an even keel. The balancing , proved to be perfect, and 
the power, supporting surface, guiding, and equilibrium- 
preserving effects of the rudder also. The weight of the 
model was 58 pounds, its sustaining surface 66 square 
feet, and the horse-power from 2-^- to 3. This was the 



'T'^, I. — Reproduction of an instantaneous phoiograph, taken from the boat 
itself and hitherto unpublished, showing the aerodrome in motion before 
it had actually cleared the house boat. On Che left is seen a portion of 
a beam, being a part of the falling ways in which the front wing was 
caught, while the front wing itself is seen twisted, showing that the 
accident was in progress before the aerodrome was free to fly. , 

.,first tirrwi history, so far as I know, that a successful 
flight of a mechanically sustained flying machine was 
made, in public. 

Serious delays in the testing of the small machine were 
caused by changed atmospheric conditions, but they proved 
to be almost negligible compared with what was later 
experienced with the large one. 

On October 7, 1903, the weather became sufficiently 
quiet for a test. In this, the first test, the engineer took 
his seat, the engine started with ease and was working 
without vibration a* its full power of more than 50 Horse, 
and the word being given to launch the machine, the car 
was released and the aerodrome sped along the track. 
Just as the machine lett /he track, those who were watch- 
ing it, among whom were two representatives of the Board 
of Ordnance, noticed that the machine was Jerked violently 
down at the front (being caught, as it subsequently 
appeared, by the falling ways) (Fig. i), and under the full 
" of its engine was pulled into the water, carrying 

" engineer. When the aerodrome rose to the sur- 

face it was found that while the front sustaining surfaces 
had been broken by their impact with the water, yet the 
rear ones were comparatively uninjured. As soon as a full 
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j examination of the launching mechanism had been made 
it was found that (he front portion of the machine hai 
caught on the laun('hing car, and that the guy post, tc 
which W(‘re fasU^nctl the, guy wires which are the main 
strength of the front surfaces, had be(!n bent to a fatal 
(ixtent. 'I'he machine, tlnai, had nev(‘r been fn^e in the air, 
but had be(*n puU(‘d down as stat<!d. 

On Decemlxu- S, i<io3, a l(‘st was made at Arstaial Point, 
quite near Washingtt)n, though ihcs site was unfavour- 
able. The (ingiiKJ being started and working most satis- 
factorily, the order was given by the enginecsr to release 
the machine, but just as it was leaving the track another 
disaster, again clue to the launching ways, occurred. This 
time the rear of the machine, in some way still un- 
explained, was caught by a portion of the launching car, 
which caused the rear sustaining surfaces to break, leaving 
the rear entirely without support, and it came down almost 
vertically into the water. 

Entirely erroneous impressions have been given by the 
account of these experiments in the public Press, from 
which they have been judged, (wen by experts, the 
impn^ssion being that the machine could not sustain itself 
in flight. It seems proper, then, to emphasise and to 
reiterate, with the vicAv of what has just been said, that the 
machine has never had a chance to fly at all, but that the 
failure occurred on its launching ways ; and the question 
I of its ability to fly is consequently, as yet, an untried 
I one. 

' There have, then, been no failures so far as the actual 
tost of the flying capacity of the machine is concerned, 
for it has never been free in the air at all. The failure 
of the financial means for continuing these expensive ex- 
periments has left the question of their result where it 
stood before they were undertaken, except that it has been 
demonstrated that engines can be built, as they have been, 
of little more than one-half the weight that was assigned 
as the possible minimum by the best builders of France 
and Germany; that the frame can be made strong enough 
to carry these engines, and that, so far as any possible 
provision can extend, another flight would be successful if 
the launching were successful; for in this, and in this 
alone, so far as is known, all the trouble has come. 

The experiments have also given necessary information 
about this launching, '’i'hoy have shown that the method 
which succeeded perfe<'tly on a sthalkn* scale is iiivSnfficient 
on a larger one, and they have. indical(‘(l that it is desirable 
that the launching should tak(‘ place, netirer the surface 
of the water, either from track upon the shore or from 
a house boat largo iMiough tt> enabh^ the apparatu.s to be 
launched at any lime with thr‘ wings extended and perhaps 
with wings indepencl(‘nt of support from guys. But the 
construction of this new launching apparatus would involve 
further considerable expenditures that there are no present 
means to meet; and this, and this alone, is the cause of 
their apparent failun^. 

Failure in the aerodrome itself or its engines there has 
been none; and it is believed that it is at the moment of 
success, and when the engineering problems have been 
solved, that a lack of means has prevented a continuance 
of the work. 

UNIVERStTV AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — ^The number of first-year students matricu- 
lated on Saturday, October 2 t, was 1008. La.st year at 
th<? same^ date the number was 884. With those matricu- 
lated during the Lc.nt and Ea.ster terms, the total for the 
civil year 1905 is 1039 ; but this number will be slightly 
increased, as several freshmen were unable to attend on 
Saturday. Hitherto the largest entry has been 1027, in the 
year 1890. The number of medical' students is 117; there 
is also a large entry of engineering students and of 
candidates for the economics tripos. 

The^ professor of mineralogy has, with the consent of 
the Vice-Chancellor, re-appointed Mr. A. Hutchinson, of 
Pembroke College, to be demonstrator in mineralogy and 
assistant curator for five years from January i, 1906. 

The special board for biology and geology has nomin-, 
ated Mr. F. A. Potts, of Trinity Hall, to use the university 
table at Naples for six months as from October t, 1905. 
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A university lectureship in mathematics is vacant by 
the resignation of Mr. Jeans, who has accepted a professor- 
ship at Princeton University, New Jersey. The general 
board of studies will shortly proceed to appoint a lecturer 
to hold office from Christmas, 1905, until Michaelmas, 
1910. The annual stipend is 50?. The lecturer will be 
expected to lecture on applied mathematics. Candidates 
are requested to send in their applications, with statements 
of the branches of mathematics in which they are prepared 
to lecture, and with testimonials if they think fit, to the 
Vice-Chancellor on or before November 6. 


Science announces that New York University has received 
50*^01. by the will of the late William A. Wheelock. 

Some excellent views of the plant and equipment of the 
workshops and laboratories at Birmingham University arc 
given in illustration of a series of articles by Mr. C. Alfred 
Smith in Engineering. 

Dr. Alexander McKenzie, lecturer and senior demon- 
strator in the University of Birmingham, has been 
appointed head of the chemical department at the Birkbcck 
College in succession to Dr. John E. Mackenzie, who has 
accepted the appointment of principal of the Technical 
Institute, Bombay. 

The Ontario Government has selected, says Science, the 
following men to compose a commission to report on the 
proposed reorganisation of the University of Toronto : — 
Prof. Goldwin Smith, Sir William Meredith, Messrs. 
A. H. N. Colquhoun, Byron E. Walker, J. W. Flavelle, the 
Rev. Canon Cody, and the Rev. D. B. Macdonald. 

The classes in craft instruction in photography and 
process work at the Regent Street Polytechnic were in- 
augurated by a social re-union on October 17. We notice 
the time-table for the present session includes classes in 
practical and technical photography, studio operating, re- 
touching, finishing in colours, photo-engraving, arid in 
colour photography. 

The Bishop of Birmingham, delivering the presidential 
address to the members of the Midland Institute at 
Birmingham on October 3-3, took for his subject ** What 
is an Educated Man?” He said the uneducated man is 
without an ideal, consciously held hnd deliberately striven 
after. He may be a specialist of trained faculty, but, if 
he has no general ideal enabling him to give his special 
subject its jilace in human progress as a whole, he re- 
mains a trained specialist rather than an educated man. 
The educated naan knows something of modern scientific 
method and achievement. Then the world becomc.s to him 
the scene of great constant forces which admit of being 
guided and directed and combined to promote the purpose 
of human progress. A man to become educated need not 
have time to read much, if he reads the right books, lie 
ought to know some one other language than his own, and 
enlarge his study in some other literature. A man who 
has read carefully any one of the works of Darwin will 
know what real scientific caution is, coupled with the 
widest power of hypothesis. 

A COPY of the annual report of the Glasgow and West 
of Scotland Technical College has been received. The 
total expenditure to date on the site, building, and equip- 
ment of the first section of the new building, the memorial 
stone of which was laid- by the King two and a half years 
ago, has been 163,060 !. ; the building and equipment fund 
now stands at 209,763!., of which 198,845!. has been 
received. The small balance available after payment of 
the liabilities already incurred is not sufficient to enable 
the governors to proceed with the remaining section of the 
building, but it is hoped that they will soon be placed 
in a position to complete the scheme originally proposed. 
In addition to the subscriptions to the building and equip- 
ment- fund, the college will receive a legacy of 20,000!. 
under the will of the late Mr. James Donald, and also the 
residue of his estate. This welcome addition to the re- 
sources of the college is to be used in the development of 
the facilities already existing for the study of chemistry 
and ntechanics. The scheme for the coordination of certain 
of the continuation classes conducted by the school boards 
of Glasgow and Gov^n with the corresponding classes in 
the college was in force during last session, but did not 
work so satisfactorily as was anticipated. The necessity 
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for a closcir linking together of the two systems was felt, 
and an officer of the college has been appointed as supei'- 
intendent of the continuation classes concerned, whose 
principal duty is to keep in close touch with the teacl^prs, 
both of the college and the school boards, and whose 
active mediation will, it is hoped, secure the cai'rying out 
of the scheme of work agreed upon. 


SOCIETIES AND ACADEMIES. 

London. 

Entomological Society, October 5. — Mr. F. Merrifield, 
president, in the chair. — Mr. E. Harris showed living 
larvae of Cordylomera saturalis, taken from a log of 
mahogany imported from the Sekondi district of the 
Gold Coast, together with the perfect beetle, which was 
dead at the time the discovery was made. — Mr. A. T.-t 
Rose exhibited a remarkable melanic specimen of CatocaUi 
nupta, taken by Mr. Lewis in his garden at Hornsey, N.. 
in September. The coloration of the lower wings was of 
a dull brown, and all the markings of the upper wings 
were strongly intensified. — Mr. N. H. Joy brought for ex- 
hibition Coleoptcra taken during a three days’ trip to 
Lundy Island in August, including Melanophthalma 
distinguenda. Con., a species new to Britain; Stenus 
ossiiun var, insularis, a variety apparently new to science ; 
and Ceuthorrhynchus coniracins var. pallipcs. Crotch, 
peculiar to the island. One hundred and sixty-three species 
were taken on the island, about eighty of which are not 
recorded in Wollaston’s and F. Smith’s lists of Lundy 
Coleoptera. — Mr. A. Sich showed examples of Argyresthia 
illuminatella, Z., two of the four specimens taken near 
Hailsham, Sussex, on June 15 this year. They were 
beaten off Pinus, and until examined with a lens were 
supposed to be Ocnerostoma piniariella, of which species 
two were also exhibited for comparison. — Mr. W. J. Lucas 
exhibited the larva, cocoon, and the subsequent imago of 
an “ ant-lion,” Myrnieleo formicanus, from two Spanish 
larvte given him by Dr. T. A. Chapman last autumn. 
The difference in size between the small larva and the 
large perfect insect was remarkable. He also showed a 
living 9 the rather scarce grasshopper Stenohothms 
rufipes, tak<in in the New Forest at the end of August, and 
kept alive by feeding on grass. — Mr. G. C. Champion ex- 
hibited several examples of ^Lymoxylon navale, L.,' ivoin 
the New Forest, where it was not often found. — Mr, A. H. 
Jones show(;d series of Lycaena argus {aegon, Schiff.), 
var. hypochiomt, taken on the North Downs this year, 
approaching the form of argyrognomon taken not un-^ 
commonly in the Rhone Valley. Together with these he"* 
had arranged for comparison typical British L. argus, L., 

L. var. Corsica, from Tattone* Corsica, and a series of 
L. argyrognomon, Brgstr. {argus, auctorum), from Chippi^f** 
near Sierre.—- Colonel J. W. Yerbury exhibited specimens 
of Hamnicrschmidtia ferruginca, Fin., from Nethy Bridge, 
the first authentic British specitnens ; also Microdon 
latifrons, Lw., a specimen of which, taken at Nethy Bridge 
June 18, 1900, he had wrongly identified as M, devius, 
and under this name it was recorded in Verralft iiBritSbh, 
Flies'” ; and of Chamaesytphus scaevoides, Fin-, a single 
specimen swept on June 15 in the Abernethy Forest near 
Forest Lodge. — Mr. H. J. Tuirnet* exhibited series of four 
species of the genus Coleophora, C. alcyonipennella, 

C. Uxcila, C. alhitarsella, and C. hadiipennella, together 
with the larval cases mounted in situ on the ruined leaves 
of their respective food plants. He also exhibited living 
larvm and their cases, of Goniodoma limoniclla on Staiice 
limonium, Coleophora obtusella on I uncus maritimus, and 
C. glaucicolella (?) on luncus glaucus, found in the Isle 
of Wight. — Commander J. J. Walker read a paper by Mr. 

A. M. Lea entitled “ The Blind Coleoptcra of Australia 
and Tasmania,” and exhibited * specimens of Illaphanus 
stcplvensi, Mad., from Watson’s Bay, Sydney, N.S.W., 
and Phycochus graniceps, Broun, and P. siilcipennis, Lea, 
from Hobart, Tasmania. 

Manchester. 

Literary and Philosophical Society, October 17.— Sir < 
William H. Bailey, president, in the chair'. — ^The “ shadow 
bands ” seen during the total eclipse observed at Burgos, 
in Old Castile, on August 30 : T. Thorp. — Inaugural 
address : the President (see p. 637). 
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Paris. 

. Academy of Sciences, October i6, — M. Troost in the 
chair. — On the absolute desiccation of vegetable products : 
L. ^Maquenne. It is commonly assumed that when a 
substance has been heated in an air oven at 100® C. to 
120® C. until its weight becomes constant, all the moisture 
has been driven off. The author show.s that this is not 
the case for substances such as starch and flour. For 
complete drying, either a current of well dried gas must 
«be passed over the stai'ch at about 120° C., or it must be 
sealed up in a vacuum with a dehydrating agent for a 
long period. — Presentation of the twelfth volume of the 
Memorial du Ddp6t g4ndral de la Guerre : Bouquet 
de la Grye. This volume includes the measurements of 
the new meridian of France from the bases of Paris, 
Perpignan, and Cassel. ^Attention is directed to the 
Accuracy of the results obtained. — Preliminary note on the 
observation of the total solar eclipse of August 30 made at 
Guelma : MM. Bourgret and Montang^eirand. Fifteen 
photographs were obtained during totality, different 
coloured screens being interposed. The plates are all good, 
and sho*^ excellent images of the corona and protuberances. 
— Observations on the total eclipse of the sun of August 30 : 
J. Comas Sola. The observations, which were made at 
Vinaroz, included three photographs of the corona and of 
the spectra of the chromosphere. — On todt|ons having a 
finite number of branches ; Georges Rdimundos. — On the 
calculation of an arch in masonry : M, Auric. — On a 
phenomenon of cooling observed in silver wires plunged 
into water and through which electric currents are passing ; 
E. Rogrovsky. It is shown that the resistance of the wire 
depend^ on the magnitude of the current passing through 
it, this effect being due to the fact that all parts of the 
wire are not, under these conditions, at the same tempera- 
ture, Itds necessary, to obtain exact values of the resist- 
arfee of wires in a liquid at the temperature of this liquid, 
to extrapolate from a series of observations made with 
, different intensities of current. — On the forms of lightning 
conductors : G. M. stanoMv'itch. — ^The basic character of 
pyranic oxygen. Halogen 'compounds of dinaphthopyryl 
with metals and metalloids : R. Fosse and L, Lesagre. 

The radical dinaphthopyryl, —CH<^ ^ ^ yO, although not 


TUBS DA F, Octoukk 31. 

Faraday Society, at 8.-"/V.sv/m7V»w.---Alternate Current Electrolysis : 
Prof. Ernest Wilson. '—Alternate Current Electrolysis as shown by 
Oscillop;raph Records : W.q<. ('ooper. — Note on the Crystalline Structure 
of Electro-deposited Copp«^i* ; Prof. A. K, ^Huntington, — Some Observ- 
ations Kespectin^y the Relation of Stability to Electrochemical Kfllctency 
in Hypochlorite Production : W. l'*olIard Oigby'. 

WMONESDAV, Novemhkk 1. 

Entomologic u. SoctKTv, at 8, 

.Society ok Puunic Analysts, at 8.--(r) A Rapid Method for the Deter- 
mination of Tin in Copper-Tin Alloy; (e) Water from the Simplon 
Tunnel: A. G. Levy.— -Notes on (i) Dika Oil; (2) Surin Fat: J 
Lewkowit.sch.~The Determination of Oxygen in Copper : L. Archbutt.' 

TMURSDAyt Novembkk a. 

Chemical Society, at 8,3o.~Solution and Pseudo-solution, part iv., 
Some of the Arsenious l^ropert'ies of Arsenious Sulphide and Ferric 
Hydrate: E. Linder and H. Pictpn.~The Molecular Conductivityr of 
Water: P. Blackman.~The Stereoisomerism of Substituted Ammonium 
Cohipounds ; ■ “ ' " 

magnetic F* 

Palladium; „ 

Tellurium: E. B. R, Prideaux.— The Con.stitution of Glutaconic Acid: 
J. F. Thorpe.— Some Alkyl Derivatives of Glutaconic Acid and of 2 :6- 
Difxypyridine : H. Baron and J. F. Thorpe.— Note on the Formation of 
iS-Methylglutaconic Acid and of a^-Dimethylglutaconic Acid: F. V. 
Darbishire and J. F. Thorpe. 

Linnban Society, at 8.— Plant Ecology, interpreted by Direct Response 
to the Conditions of Life ; Rev. G. Henslow. 

Rontgen Society, at 8.15.— The Ruhmkorff Coil : Prof. Werthelm- 
Salomonson. 

Civil and Mechanical Engineers* Society, at 8.— Sea Defences: 
Baron H. T. H. Siccama. 




Containing nitrogen, forms a large number of double salts, 
examples of which with platinum, lead, iron, zinc, tin, 
bismuth, arsenic, and antimony are given in the present 
note. — On the development of amylase during the germin- 
•ation of seeds; Jean Effront. The sugar-forming and 
liquefying powers of malt do not develop at the sarne rate 
during germination, the former being the more rapid and 
reaching a maximum, whilst the latter steadily increases 
^ith the time of germination. — ^The measurement of the 
mechanical work obtainable from Limousin cattle ■ M. 
Ringrelmann. — On a new flagellated parasite of Bomhyx 
mori (Herpetomonas hornbycis) : C. Levaditl. 

• ^ New South Wales. 

^ciety, September 6,— Mr. H. A. Lenehan, presi- 
’"dent, in the chair.— Reinforced concrete, paper iii. : Prof. 
W. H. Wa»*ren. •The following matters were dealt with : — 
(a) The adhesion of cement mortar and concrete to steel. 
(&) The experimental determination of the neutral axis in 
a plain concrete, and also in a reinforced concrete beam, 
and the curves of strain for loads increasing from zero to 
the load producing fracture; the determination of the 
true form of the stress curve from the actual strain curve 
in a plain and in a reinforced concrete beam, (c) The safe 
working stresses and the fundamental equations recom- 
mended fpr the design of reinforced concrete structure. — 
'pie occurrence of inclusions of basic plutonic rocks in a 
dyke near Kiama : C. A. Sussmilch. 


DIARY OF SOCIETIES. j 

FRWAy, OcTOBm 27, 

Phtsxcal , Society, at $. — The .Theory of Phasemeters : Dr. W. 

■ Sumpner.T-^Apparatus designed for measuring the Coronal Radiation 
durmg an Eclipse ; Prof. H. L. Callendar, F.R.S. 

SA T UR DA y, OcTOREJi 2 $. 

B, at 6.30 (at the Essex Museum of Natural Hi.story, 


'GbuM. " 


:d),— i^tra^-Plaxtiag ; a Lost Essex Industry : J. Chalklcy 
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ir: P. Blackman.— 1 he btereoisomensm ot buhstiitited Ammonium 
Dounds: H. 0 . Tones.— The Influence of very Strong Eleciro- 
letic Fields on the Spark Spectra of Ruthenium, Rhodium, and 
dium ; J. E. Purvis.— Note on the Fluorides of Selenium and ' 
iT u 'Tk.* rii,, a*:j. 
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